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Brown (Dr E V ) Quaker Aspects of Truth, 145 
Brown (Prof E W), The Eighth Satelhte of Jupiter, 546 
Brown (Miss Ida) Hornblende and B^ownite from 
Hypersthene Gabbro, Black Bluff near Broken Hill, 311 
Brown (N F ) The Cactus Family 426 
Brown (W ), Growth Rate and Cultural^aptors of the 
same Species of Fusarlum, 274 


Burgess (Dr G K ), appointed director of the U S 
Bureau of Standards 819 

Burkill (J C ) awarded a Smith s pnze in Cambndge 
University 417 

Burlcitt (A N St G H ) and Prof J I Hunter, A 
Neanderthaloid Australian Skull, 198 
Burkitt (M C), The Copper Age in Spam and Portugal, 

563 

Burne (Miss Charlotte Sophia) [obituary] 156 
Burnham (T H ) Special Steels a Concise Treatise on 
the Constitution Manufacture Working, Heat Treat- 
ment and Apphcations of Alloy Steels for Students, 
Operators, and Users of Social Steels chiefly 
founded on the Researches regarding Alloy Steels of 
Sir Robert Hadfield, 804 
Bums (C D J, The Corttact of Minds, 794 
Burt (Prof E A ), The North Amencan Species of Clavana, 


Butler (Prof AS), [death], 335 , [obituary article], 474 
Butler (Dr E J ), Diseases of Plants inf England in 
1920-21, 416 , Virus Diseases of Plants, 551 
Buxton (L H D ), Ethnology of Malta and Gozo-, 858 
Byzov (V V ), Vulcanisation of Rubber, 648 


Cabaud (^R ), Installations dlectnquea industsfeUm 
Installation — Entretien— Contidle, 427 
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fwiv ) sad E Vitil, A New RcMe&t for Alkaloids and 
the Preparation of the lodoetibinates of these 
Stthatanoeg ui the Chysbdlised State, 6p« 

Cam (Dr J C), The Manufacture of D3res, aia 
Cajori (Prof F ). Prof A N Favoro, 368 
Caldwell (Prof J W). [deaUi]. 298 
Citoette (A), A Bouquet and L Negre Rdle of the 
Unmn in the Evolution of Experimental Tubercutosis 
m the Rabbit and Guinea-pg, 727 
Calvert (E B ), Radio in Relation to Weather Observa- 
tions, 720 

Calvert (W J R ), Heat, 216 

Cambage (R H ), elected president of the Royal Society 
of N S W , 891 


Cam^jell (Dr L), Variable Star Maxima and Minima 

Campbell^ (M Guidebook of the Western Umted 

States Part F , 543 

Campbell (Dr N R ). A Static or Dynamic Atom ? 569 , 
Modern Electncal Theory Supplementary Chapters 
Chapter XVI Relativity, 697 , The Naming of 
Elements 292 


Campbell (Prof ), Einstein and the Recent Fchpsc, 541 
Cannon (H G ), Spermatogenesis of the Lcpidoptera, 670 
Carnarvon (Lord) [obituary article] 504 
Carpenter (Dr G D Hale) NightingaU in Uganda 636 
Cai^ntcr (Dr & H ), applointed keeper of the Manchester 
Museum 204 

Carr (Prof H Wildon), FormiUsm and Mystiasm, 246 
The General Pnnciple of Relativity in its Philosophical 
and Historical Aspect Second edition, 697 The 


lercenten§ry of Blaise Pascal, 814 
Carre (M H) and A S Home, hungi grown in Pectin 
extracted from Apple, 553 
Carrel (A ), Leuco^tic Secretions 555 
Carroll (J A) The Series-spectra of the Alumimum 
Sub-group 418 

Camithers (J N ) Volcanic Activity in Iceland and Long 
Distance Transport of ' Dust "254 
Carse (Dr G A ), appointed reader in natural philosophy 
in Fdinbumh Umversitv, 273 
Cartan (Prof E), Lemons sur les Invariants Inttgraux 
Cours professt a la Facultt des Sciences de Pans 217 
Carus Wilson (C ) Sarsen Stones 292 
Case (EC) New Reptiles and Stegocephalians from the 
Upper Tnassic of Western Texas 129 
Case ( J ) Notes and Examples on the Theory of Heat and 
Heat Engines Second edition, 596 
Castille (A ) and F W KUn^tedt, The Ultraviolet 
Absorption Spectra of Bensoic Acid and of the Three 
Oxybenzoic Acids, 488 

Cave (C J P), Winter Thunderstorms in the Bntish 
Islands 33 and R A W Watt, The Study of 
Radiotelegraphic Atmospherics in Relation to 


Meteorology, 34 

Cayeux (Prof L), Elected a foreign member of the 
Geological Society, 716 The Phenomenon of Imprints 


in the Mesosoic Iron Minerals of France, 763 The 
Rdle of the Cnnoids in the History of the Secondary 
Oolitic Iron Minerals 903 

Chamberlain (H ) J W Cobb, R Lessing F S Sinnatt, 
and M C Stopes, Coal a Senes of Lectures on 


Coal and its Utilisation, 178 

Chamberlain (Prof T C ), The Condition of the Forth s 


Intenor, 129 


Chambers (A E ), History of an Oil-Well, 754 
Chapin (Prof W H ), Second Year College Chemistry, 285 , 
Second Year College Chemistry A Manual of 
Laboratory Exercises, 285 

Chapman (A Chasten), Chemistry in Industry 379, 
The Term " Chemist,” 403 , and others Methods 
of estimating Arsenic, 196 

Chapman (F), Distnbution of the Organ-Pipe Diatom 
BactUana pwadoxa, 15 , The Rule of Vnonty in 
Nonienclature, 148 , and 1 Crespin, The Austral 
RhynchoneUacea of the *' Nigricans Senes ” with a 
Description of the New Genus Tegnlorhynchia, 311 
Chapman (H W ), Aster trtpoltum on Salt Marshes, 256 
Charles (J A C J, centenary of the death of, 438 
Charriou (A ). The Removal of Acids from Solution by 
Precipitates of Alumina, 432 


Charters (Dr W W ), Methods of College Teaching, 865 
Chater (Sir Catchlck P ), gift to Hong-Kong Umversity, 

Chatilfon (M), The Paramagnetism of Cobalt Sulphate 
in Aqueous Solution 903 

Chauvin (E ), The Toxicity of Volvarta gloiocephala, 35 
Chavastelon (R ), A Method for the Preservation of Wood, 
692 

Cherry (T M ), elected to an Isaac Newton studentship 
in Cambridge University, 417 
Cherry Garrard (A ), The Worst Journey m the World 
Antarctic 1910-1913 2 vols , 386 

Cheshire (Prof F J) Industrial Apphcationa of the 
Microscope, 239 The Early History of the Polanscope 
and the Polarising Mictoscope, 171 
ChienefProf J ), [death], 781 

Child (Prof C M), The Ongin and Development of the 
Nervous System from a Physiological Viewpoint, 
216 

Child (W ) Irregularities in the Moon s Motion 682 
Childe (V G ), The Neohthic Painted Pottery of South- 
Eastern Europe 726 

Chilton (Prof C ) New Isopod from Central Austraha, 823 
Chisholm (G G ), Handbook of Commercial Geography 
New edition 77 impending retirement of 133 
Chree (Dr C ), A Supposed Relationship between Sunspot 
Frequency and the Potential Gradient of Atmospheric 
Electricity 242 Aurora and Allied Phenomena, 135 , 
elected president of the Royal Meteorological Society, 
266 Magnetic Phenomena in the Region of the 
South Magnetic Pole, 866 

Chr6tien (H ) Recording Time with an Electrically 
Maintamed Pendulum 534 

Chnstian (C R ) appointed temporary demonstrator m 
pathology in Manchester University, 418 
Churchman ( J W ) The Mechanism of Selective Bacteno 
stasis, 763 

Clark (A F ), Displacement of Carboniferous Strata in 
County Shgo 654 

Clark (A H ), Recent Pentaenmd* 340 
Clark (G L), The Significance of the Experimentally 
Determined Crystal Structures of the Alkali Poly- 
hahdes 868 and W Duane The Reflection by a 
Crystal of X rays characteristic of Chemical Elements 
in It The Abnormal Reflection of X rays by Crystals. 
868 

Clark (Dr H Lyman) Age and Area in Natural Selection, 

ISO 

Clark (J E) and I D Margary Nature Study and 
Phenology 49 

Clark (W) Development Centres m the Photographic 
Plate 684 

Clarke (Sir Ernest) [death!, 335 [obituary article] 404 
Clarke (G R ), Postal and Telegraph Work in India, 

Clarke (Prof J M ), elected a foreign member of the 
Geological Society, 716 

Claude (G ), The Apphcation of Coke* Oven Gas to the 
' Synthesis of Ammonia 310 
Claxton (T F ) Weather at Hongkong dunng 1922, 894 
Clayden (A W) An improved Actinogra^ note on 
the Influence of a Glass Shade, 727 
Clayton (A E). conferment upon, of a doctorate by 
London Umversity, 307 

Clayton (H H ) Meteorology of the South Atlantic 481 
Clegg (Dr J G ) resignatton of the lectureship in ophthal- 
mology in Manchester University, 652 
Clodd (E T, the work of, 369 

Cluzet (J ) and A Chevallier, Th* Use of Thonum Emana- 
tion in Inhalation, 171 

Coates (H ), A Perthshire Naturalist Charles Macintosh 
of Inver With a Chapter on Scottish Folk-music 
by H Wiseman, 800 

Cobb (Prof J W ), lechnology of Fuels 835 
Coblentx (W W ) Planetary Radiation, 310 
Cockayne (Dr L ) The Vegetation of New Zealand, 457 
CockereU (Prof T D A ) Miocene CichUd Fish from 
Haiti, 858 , Museums, 1 84 Pprto Santo in Pleistocene 
Times, 464 Sir Isaac Bayley Balfour, 150 , The 
Sugar-(!ane Mealy Bng, 223 

Cohen (Prqjf ^ ), elected an honorary fellow of the 
Chemiit^ Society, 439 
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Cohn (Prof F), [obituary article], X94 
Coker (Prof E G ) Photo-elastic Research, 341 , Stresses 
in Beams Rings, and Chains, 161 
Cole (Prof G A J ), Common Stones Unconventional 
Essays in Geology, 144 , Memoir and Map of Locabties 
of Minerals of Economic Importance and Metalliferous 
Mines in Ireland, 735 , The Earth under the Rule of 
Man, 352 

Cole (W H ), Circus Movements of Limulus, 553 
Cohn (H ) and H Belval, The Supposed Reserve Dextnns 
of Monocotyledons, 832 , and Mile A Cbaudun, 
The Diastatic Hydrolysis of the Glucosides of Alcohols, 
347 

Collet (Prof L W ), elected a foreign correspondent of 
the Geological Society, 716 
llier (A J ) Osage Oilfield, V 
Cathcart Oil in Laccohthic , „ , 

CoUingwood (E F), awarded a Rayleigh prize in Cam- 
bridge University, 417 

CoUingwood (R G ), The History of Hadrian's WaU, 616 
CoUins (A F ) The Radio Amateur's Hand Book, 427 
Colhp (Prof J B ), Effect of Plant Extracts on Blood 


! gynecological section of the Pathologicid 
Museum Birmingham Umversity, 723 
Connell (W H ), Bntish Surveying Instruments, 648 
Cook (M ) Crystal Growth in Cadmium 382 
Cook (Prof M T ), Structure and Ongin of the Plant 
Gall 483 

Cooke, Troughton and Simms Ltd A New Typo of 
Pocket Magnifier 509 

Cooper (C F ), BtUuchttkertum osbornt (? syn Indr%co 
tkenum turgaicum, Bomssyak) 134 The SkuU and 
Dentition of Paracerathertum bughense, 653 
Cooper (Miss Eugema R A ) appointed a demonstrator 
m anatomy in Manchester Umversity, 901 
Cooper (W S ), Chaparral Scrub in California, 268 
Copernicus, a memorial tablet and municipal scientific 
hbrary to, in Thorn 232 the 450th anmversary of 
the birth of, 313 

Copisarow (Dr M ), Synthetic Marble 787 

Comey (Dr G ), The Palolo Worm 198 

Corbe (Rev A L ) The Magnetic Disturbance of March 

Cosens (^ R^tj ) Two figure Tables, 320 
Coster (Dr D) and Prof G Hevesy On the Missmg 
Element of Atomic Number 72, 79 On the New 
Element Hafnium, 182, 252 On Celtium and 
Hafnium 462 

Cotter (Dr G de P ) Eocene Pelecypoda of Burma, 893 
Cotton (L A ) Earthquake Periodicity and Tidal Stresses, 
412 

Coupin (H ) The Morphological Nature of the Head of 
the Cauliflower 692 

Courmtllts (F de), The Simihtiide of Forms of Shock in 
Meihcme, 796 

Coursey (P R ), The Wirtltss Telephone What it is, 
and How it works (including I^ections for Building 
a Simple Rtceivtr for Wireless Telephone Broadcasts), 
628 

Coward (Dr Katharine H ) The Formation of Vitanun-A, 
8s8 

Cox (H J ) and W N Hutt Fruit growing in North 
Carolina 858 

Cox (Prof ^ ) Jdeath], 678 [obituary article], 817 


ments 602 , The Andover District an account of 
Sheet 283 of the One inch Ordnance Map (Small 
Sheet Senes) 701 

Crawley (Lt Col C G CV, Wireless Pdpular and Concise, 
62s 

*Cttw (F A E ), Studies in Intersexuahty (I ), 653 , The 
Significance of an Anchondroplasia-uke Condition 
met with m Cattle, 829 
Cnttenden (E C ), Photometry, 512 
Crocco (Capt 0 A ), Hehum m Airships, 887 


Croft (T ), Steam Power Plant AiUaliariM and Acel»soiwa« 
2*5 

Crommehn (Dr A C D ), Prof E E Barnard, 367 
Crook (T) The Wegener Hypothesis and the Ongin of 
the Oceans, 255 

Cross (C F ), Fact and Phantasy m Industrial Sdenhe, 585 ; 
and C Dor^e, Researches on Cellulose IV (1910- 
1921), 12 

Cross (hi I) and M J Cole, Modern Microscopy a 
Handbook for Beginners and Students Fifth wHon, 
revised and rearranged by H F Angus, 217 
Crowley (Dr J F), The Use of Synchronously Inter- 
mittent Light in Industry, 784 
Crowther (Dr J A ), Molecular Physics, 279 
Cruickshank (Miss Anne Hamilton), tte bequest of, to 
Aberdeen University, 517 

Crmckshank (Dr J ), appointed reader m bacteriology 


Quantitative Chemical Analysis ^^ourth edition, 32 x 
Cunningham (Or B ), Indian Imgatios, 366 

Cunningham (J T ), Age and Area and Natural S 

287 Breeding Expenments on the Inheritance of 
acquired Characters 702 

Cune (Mile Ir^ne), An Arrangement for Measuring Strong 
hons due to ‘ — 

Radiation 0 
bss Irene J 
phy in Mam 
. H) [obituai 

(W 

eWm II , 418 

Cutler (D W ), The Protozoa of the Soil, 653 

Dakin (Dr H D ), Oxidations and Reductions in f 
Animal Body Second edition, 390 
in (Prof W T ' " ’ • 

Dalby (Prof W 1 , 
of Materials 241 
Dale (Dr H H ) elected a member of the Athenseum 
" ■ , Insulin, 253 

. ), [death] 368 

Daly (I de B ), The Influence of Mechanical Conditions 
of the Circulation on the Electro-Cardiogram, 653 
Daly (Prof R A ), elected a foreign correspondent of the 
Geological Society, 716 

Dammann (Mile Y h The Kansou Earthquake Deter- 
mination of the Epicentre 588 
Dangeard (P), The Vacuome m the Pollen Grains of 


The v-Radiation of Ra^um-D and Radinm-E, 762 
(Miss ’ " " * 

/•©i . 

Curbs (W E), The Structure of the Band Spectrum of 


geography in Manchester Umversity, 90X 
Curtis (A H) [obituary article] 125 


Variations of Perfumes under the Influen 
xng. 654 

Darnell (Dr A), A Reconsiderabon of the Michelson- 
Morley Expenment, 475 

Darling (C R ) The ft-oducbon of an Intermittent 
Pressure by Boding Water, 830 , and C W Stopiord, 
The Produebon of Electromotive Forces by Heabng 
Junctions of Single Metals 623 

Datmois (E ), The Acbon of Molybdic Amu on the Rotatory 
Power of the Tartanc and Mahc Esters 691 , and 

L Penn Dextro Mahc Acid and the UbUsatioa of 
imomum Molybdomalate for the Resolution of 
Racemic Mahc Acid, 310 

Dart (Or R A), Anderson Stuart his Relatfon to 
Medicme and to the Empire, xii 
Darwin (Prof C G ), The Wave Theory and the Quantum 
Theoiy, 77X 

Dastor (R H ) Vegetative Reproduction by Root 
Runners, 823 

Dauvdher (A ), High Frequency S^trographic Researches 
in the Group of the Rare Earths, 795 , and L, de 
Broghe The M Senes of the Elements, 35 
Dauntre (C L Researches on Natural Ctdmvbcm effected 
at the He du Mich according to the Expetimebts of 
J Bouget, X03 
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Pavidt (Pro( Rhys), [obituary article], 58 
Davidson (C }> Amount of the Displacement In Gelatine 
Films sbown by Precise Measurements of Stellar 
Photom^s, 

Daiddson (Prof P E ), Social Significance of U S Army 
Intelligence Tests, 44^* 

Davies (Dr. A M ) The Life-Cycle of the Eel in Relation 
to Wegener s Hypothesis, 49$ 

Davies (D C), Annual Report of the Field Museum of 
Natural History, 19*1, 544 

Davis (Prof B), The Capture of Electrons by Swiftly 
Moving Alpha Particles, 706 and H M Temll, 
The Refraction of X-rays in Calcite, 207 
Davis (R ) Deaphenng Charred Documents 160 
Davis (Prof W M ), Drowned Coral Reefs South of Japan, 
555 

Davison (Dr C ), The Eruption of Sakura jima in 1914, 
516 , The Silent Zone in Explosion Sound Areas, 117 
Davison (Henry P ), Scholarslups, 621 651 
Davison (Prof A W) and Prof H S van Klooster, 
Laboratory Manual of Physical Chemistry 665 
Dawe (T M ), Pasture Grass in Tropical Africa 198 
Day (Dr A L) presented with the John Scott Medal, 
680 

Dean (W R ) awarded a Rayleigh Pnze in Cambridge 
University 417 

Bearden (W H ), elected Hadfitld Research Scholar in 
Metallography at Stockholm. 828 
Deeley (R M ) Atraosphencs. 362 The Cause of Anti- 
cyclones, 83. 256, 634 The Viscosity of Liquids, 

Defant (A ) Temperature radiation from Clouds, 96 
D6jardin (G ) The Critical Velocities of the Electrons in 
Krypton and the Production of the Spectra of this 
Gas 554 The Ionisation of Mercury Vapour in the 
Presence of Argon 35 

Delauney (P) New Researches relating to the Presence 
of Loroglossin in Native Orchids 451 
DeHpine (Prof G ), elected a foreign correspondent of the 
Geological Society 716 

Demolon (A ) and P Boischot Researches on the Assimi- 
lability of Phosphatic Manures 488 
Denaeyer (M E ) The Rocks of Adrar dcs Iforass and 
Ahaggar, 692 

Denham (H tf ) An Inorganic Chemistry, i8o 
Denham (H J ) A Micrometnc Slide Rule 103 
Denigds (G ), The Rapid Estimation of Magnesium in a 
Single Drop of Sea water, 
inne (M T ) An Improved A] 
of Photomicrographs 486 
Denmng (W F ) Fireballs in February 197 Great Fire- 
ball in Northern India on December 28 372 June 
Meteoric Displays 785 Meteors of March 17, 479 
Perseid Meteors in July 1592 848 The April Meteor 
Shower, 646 The Great Red Spot on Jupiter 233, 
The Zodiacal Light 318 

Dep6ret (C ), The Glaciations of the Valleys of the French 
Pyrenees and their Relations with the Fluvial 
Terraces, 867 

Desch (Prof C H ), The Services of Henry Chfton Sorby 
to Metallurgy 478 

Devonshire (Duke of), elected High Steward of Cambridge 
University, 449 

Dewar (Sir James), [obituary article], 472 the work of, 
646 bequests by, 750 

Diack (F C ), awarded the Blackwell pnze 864 
Dickson (Prof L E ), History of the Theory of Numbers 
Vol n, 11 

Dt4nert (F ), The Circulation of Water in the Chalk 347 
and F Wandenbuicke, The Estimation of Sihca in 
Water, 831 

Dimbleby (Violet), S Enghsh, and Prof WES lumer, 
Some Physical Properties of Bone Oxide containing 
Glasses, 420 

Dine(D L van), Impounding Water for Mosquito Control, 
374 

Dines (W H ), The Cause of Anticyclones, 495 , and 
L H G Dines, An Examination of Bntish Upper 
Air Data in the Light of the Norwegian Theory of 
the Structure of th^e Cyclone, 587 
Dinwiddle (W ), Wave power TransmissKm, 417 * 


Dixey (Dr F ), Petrographic Survey of Sierra Leone, 410 
Dixon (Prof H B ), elected president of the Manchester 

Lib • ’ • " ' 

Dixon (1 — , 

Vascular Supply to the Storage Organs of some 
Seedlings 275 

Dixon (M) and H E Tunnichffe The Oxidation of 
reducep Glutathione and other Sulphydryl Com 
pounds 274 

Dobson (G M B ) Characteristics of the Atmosphere up 
to 200 km , as obtained from Observations of Meteors, 
487 

Dogiel (Prof A S ) [death], 437 

Doke (C M ) The Grammar of the Lamba T anguage, 
460 

Doubleday (Ida) and W B Hardy, The I atent Period in 
Lubrication i8a 

DougMs (Miss A V), The Sues of Particles in certain 
Pelapc Deposits, 794 

Douglas (G V), Geological Results of the Shackleton- 
Rowett (Quest) Expedition 274 
Douslin (HR) Recent Explorations at Zimbabwe, 442 
D0UV1U6 (Prof H ) elected a foreign member of the 
Geological Society, 716 

Dowling (J J ), The Recording Ultramicrometer its 
Theory and Apphcations, 487 742 
Dowson (V H W ), Date Palms of Iraq 719 
Dreyer (Prof G ) A New Treatment of Tuberculosis 853 
Dre>er (Dr J L E ), elected president of the Royal 
Astronomical Society 232 

Druault (A ) The Diffraction Spectra produced by Round 
Corpuscles irregularly distributed 103 
Deuce (J G F ) made a Doctor Rerum Naturalium of 
the Charles University Prague 102 
Drumaux (Prof P ) L Evidence de la thCone d Einstem 
6<)7 

Dnimm (J J ), The (institution of Catechin Pt I , 

831 

Drysdale (C V ) and S Butterworth, The Distribution of 
the Magnetic Field and Return Current round a 
Submarine Cable carrying Alternating Current Pts 
I and II 793 

Duane (Prof VV ) awarded the Comstock pnze by the 
U S National Academy of Sciences 716 
Dubois (R ) Tears and the Functions of the Lachrymal 
Gland 654 The Toxicity of Copper with Respect to 
Moulds 832 

Duddell (the late W du B ) memonal of, 686 
Dufay(J] — 

Dufficld (I 

Oscillatory Character 59S 
Dugmore (Major A R ), The Wonderland of Big Game 
Film 782 

Dumanois (P ) The Utihs.-ition (in a Motor) of a Mixture 
of Lamp Oil and Alcohol containing a High Per- 
centage of the latter, 831 An Aerodynamical 
Arrangement for testing Motors, 383 
Dun (W S ) and Sir Edgeworth David The Occurrence 
of Gastnoceras at the Irwin River Coalfield, W A . 
etc 3ti 

Duncan (Dr D ) [death] 749 
Duncan (J C) Photograpme Studies of Nebul* 857 
Dunkcrly (J S ) Encystation and Reserve Food Forma- 
tion in Trtnema hneare, 206 

Dunlap (Prof K ) The Elements of Scientific Psychology, 
392 

Dunlop (G A), Report on the Warrington Museum, 158 
Dunlop (Prof W K ), Educational Problems of Tropical 
Agriculture 880 

Dunoyer (L ) Induction Spectra and Spark Spectra, 588 , 
and P Toulon, An Arc Rectifier, ^ 

Durand (J F ), Action of Acetylene on Zinc Ethyl, 654 
Durham (Miss Edith) Balkan Embroidery Patterns 786 , 
Bird Men ’ and Kindred Customs in the Balkans, 

450 

Durrans (T H ). Factors of Odorous Strength 359 
Dybowski (J), A New Industnal Force the Utilisation 
of the Heat furnished by Thermal Springs 488 
Dye (D The Valc'e-maintained Tumng Fork as a 
Precision Time Standard, 242 
D^^n (Sir Frank), Large Telescopes and their Work, 44X 
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fibl6 (L ), Magnetic Measurements in the Pans Basin, 903 
Eckardt(Dr W R), Climates oi the Past, 304 , Gnindzttge 
finer Physiokhmatologie der FestUmder, 39a 
Eddington (Prof A S), Prof Michelsons Work m 
Astronomical Interferometry, 240 , The Borderland 
of Astronomy and Geology, rS , The Interferometer 
in Astronomy 572 The fntenor of a Star Supple- 
ment (May ra), v 644, The Mathematica} Theory of 
Relativity, 697 

Edndge-Green (ET F W ), Occult Phenomena and 
After-images 16 

Edwards (J ), A Treatise on the Integral Calculus with 
Apphcations, Examples, and Problems Vol 2, 391 
Edwards (W N ) The Microscopic Structure of Coal, 6^ 
Egerton (A ), The Vapour Pressure of Lead 1 , 381 
Egerton (AC) and W B Lee, Some Density Determina- 
tions 381 

Eginitis (D ) The Reform of the Calendar in Greece, 

a . The Adoption in Greece of the Gregorian 
ndar, 546 

Eijkman (Dr C), presented with the John Scott medal, 
680 

Einstein (Prof A), translated by Prof E P Adams, 
The Meaning of Relativity Four Lectures dehvered 
at Princeton Umversity, May 1921, 697 
EUinger (T ), The Variation and Inheritance of Milk 
Characters, 867 

Elhot (H ), Human Character, 174 
Elhott (Prof J A ), [deaty, 298 

Flhott (I SB) ana O P Stansfield, The Life History 
of Polythrtncium Tnfoht 553 
Elhott (L E ) Chile To day and To-morrow, 566 
Elba ^ C de C ), Poetry and Science, 890 
Ely (Dr Talfourd), [obituarv article], 156 
Emery (Dr W d’E ), [death] 888 
Engledow iF L ), Pccuhar Pohsh Wheat Cross, 719 
Engbsh (S ), Natural SilUmanite as a Glass Refractory, 830 
Epps (W 1, Anderson Stuart, M D , Physiologist, Teadicr 
Builacr, Organiser, Citizen, 1 1 1 
Ermen (W F A } Innocuous Metol, 481 
Ernie (Lord) Victorian Memoirs and Memories, 611 
Evans (Dr I B Pole), awarded the South Africa medal 
ana grant 162 

Evans (I H N ), Fire making in the Malay Pemnsula, 683 
Evans (Dr J W ), A Peruvian Desert, 327 Johannsen s 
Essentials for the Microscopical Determination of 
Rock-forming Minerals and Rocks 143 Molecular 
and Crystal Symmetry, 740 The Wegener Hypothesis 
of Continental Drift 393 and others The Wegener 
Hypothesis, 30 

Evans (M H ) and H J George, The Adsorption of 
Gases by Sohds and the Thickness of the Absorbed 
Layer, 206 

Evans (W V ) and R T Dufiord, A Luminescent Chemical 
Change 481 

Evershed (J ) The Corona of 1908 and Solar Prominences, 
785 , The Green Plash at Sunset, 13 The Indian 
Echpse E^edition to Wallal, Western Austraha, 862 
Evetts (G ) The Administration and Finance of Gas 
Undertakings with Special Reference to the Gas 
Regulation Act, 1920, 350 

Eyden (Miss D ) Changes in the Specific Gravity of 
Daphnta pulex L 243 


Faber (Dr), Reinforced Concrete simply explained, 251 
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Gray (P U ) Soil Bacteria and Organic Antiseptics, 893 
Greaves (W M H ) A Certain Family of Periodic Solutions 
of Differential Equations with an Apphcation to the 
TnoUt Oscillator 725 tenure of an Isaac Newton 
studentship in Cambndgo University renewed for a 
year, 417 and C Davidson Atmospheric Dispersion 
in Parallax Work 27 

Green (J F N ) The Structure of the Bowmore Portaskaig 
District of Islay, 725 

GreenhiU (Sir George) Absolute Measure and the C G S 
Units 259 Dchnitions and Laws of Motion in the 
Pnncipia 224 The I ourier Btssel Function 422 
Greenish (Prof H G ) The Microscopical Examination of 
1 oods and Drugs Third edition, 459 
Greenly (F ) Further Researches on the Succession and 
Metamorphism in the Mona Complex 387 
Greenslade (C E ) and J E S White Training in Illumin- 
ating Engineering 157 

Gregory (Prof J W ) Climatic Changes 561 The 
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Hopwood (F LI ), Pulfnth’s Experiment demonstrating 
Time lag in Vision, 691 

Hora (Sunder I al) The Adhesive Apparatus of the 
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Hulme (E W ), The Subject Index to Periodicals, 360 
Hume (C W) Aberration and the Dappler Effect as 
treated m the Theory of Relativity, 623 
—jme (Dr G " 

Humnel (K), 

Humj^^eys (Prof W J ), The Murmur of the Forest 
and the Roar of the Mountain 481 , Volcanic Dust 
and Chmatic Change, 431 

Humphry (R H ), The Double Refraction due to Motion 
of a Vanadium Pentoxide Sol, and some Apphcations, 
623 

Huntington (Prof E ) and S S Visher, Chmatic Changes 
their Nature and Causes 561 , and Prof F E 
Williams, with the co-operation of R M Brown 
and L E Chase Business Geography, 531 
Hurter (the late Dr ), the nationahty of 338 
Hutchings (W M ) [obituary article!, 298 
Hutchinson (Dr A ), A Graphical Method of correcting 
Specific Gravity Determinations 486 appointed 
lecturer in crystallography m Cambridge University 
240 


Station Long Ashton 273 

Hutton (J H ), Monoliths of the Naga Tribe of Assam, 823 
Huxley (J S ), The Function of Mendehan Genes 286 
Hyde (Dr E P), resignation of, from the directorship 
of research of the National Lamp Works of the 
General Electric Co Cleveland 580 
Hyde (J H ), Lubrication and Lubricants, 392 


Ibbotson (F) and L Aitchison The Analysis of Non- 
Ferrous Alloys Second edition, 439 

Imbeaux (E ), The Fountain of Youth (Silver Spring) 103 

Immelmann (Prof ) [death] 749 

Imms (Dr A D) Fneses Die europaischen Bienen 
(Apidie) I Lief , 250 

Ingham (A E ), awarded a Smith’s prize in Cambndge 
Umversity, 417 

Inghs (C E ) Stress Distnbution in a Rectangular Plate 
having two opposing Edges sheared in Opposite 
Directions 723 

Ingold (Dr C K) awarded the Meldola medal of the 
Institute of Chemistry 337 

Isenthal and Co , Ltd , An Automatic Voltage Regulator, 62 

Issel (Dr R) appointed professor of Zoology in Genoa 
Umversity 205 

Ivanov (W ) riic Ismaih Sect of Islam, 339 

Iyengar (N V ), Meteorology in Mysore, 303 


Jack (Col E M ) and Capt G T McCaw, Projection for 
Aeronautical Maps, 788 

Jackson (Dr B Daydon) C A Agardh's " Aphonsmi 
botamci " Lundae, 1817-26 309 History of Botamc 
Illustration dunng Four Centuries (Colour) 623 
Jackson (Sir Herbert), and Prof W W Watts, The 
Dissolution of the Conjoint Board of Scientific 
Societies 706 

S ackson (J ) The Eighth Satelhte of Jupiter, 546 
ackson (J W ), Tertiary Brachiopods from Japan, 809 
acobson (Prof P ), [obituary article], 334 
ames (C G F ) awarded a Rayleigh prize in Cambndge 
Umversity, 417 

J ameson (Dr A P) Silkworm Diseases in India, 41 1 
aimeson (Prof ), appointed pro vice chancellor of Leeds 
University, 900 

Jeanncl (R ) The Evolution of the Copulatory Apparatus 
in the Genus Choleva 633 


iVsfwr*, 


Jeans (Dr J H), Gravitation and tlght-PreSawr^ lA 
Nebulae, 806 , The Nebular Hypothesis and Modem 
Cosmogony being the Halley Leetote delivend oa 
May 23, 1922, 66 fi , The Present Position ot the 
Radiation Problem (Guthne Lecture), 761 
Jeffery (F H ), Electrolysis with an Alumlrnum Anode, 38a 
ffreys (Dr H ), Hypotheses of Continental Drift, 493 , 
Modem Cosmogony, 662 , The Present Condition of 
the Giant Planets, 615 

Jenner (Edward), The Centenary of the Death of, 69 , 
Celebration in Paris, 156 

j essen (Dr K J, Sea-Level Changes in Denmark, 787 
evons ( W ^Phosphorescence caused by Active Ninrojjien,* 

Violet 206 

Joad fC E M ) The Problem of Free Will in the Light 
Of Recent Developments in Philosophy, 346 
Johannsen (Dr A), Essentials for the Microscopical 
Determination of Rock-fonning Minerals and Rocks, 

Johns (C ) and Prof C H Desch, The Haedness of Vitreous 

Johnson (R C), appomted lecturer in physics in the 
Queen s Umversity. Belfast 380 
Johbois (P) and P Lefebvre, Baking of Plaster of Paris 
and Its Preservation in Moist Air, 831 , The Dehydra- 
tion of Gypsum 763 

Joly (Prof J ) Continental Flotation and Drift, 79 , The 
Bearing of some Recent Advances in Physical Sacnce 


gr^I 

Jones (Dr _ — 

in Cambndge Umversity, 723 
Jones (Prof F Wood), appointed professor of anatomy 
at St Bartholomew s Hospital Medical College, 900 
nes (H STCncer), General Astronomy, 247 
- 1 (J E), Free Paths in a Non-umforpi Rarefied 


Gas, etc , 
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K (Ad ), The Social Influence of Science, 361 
Kabouraki (T ) Japanese Marine Triclads, 753 
Kammerer (Dr P), Breeding Expenments on the In- 
bentance of acquired Characters, 637 
Kara (Miss M N ). and Prof Karl Pearson, Baby Clime 
Statistics 547 

Kassatkine (I I ), Vertical Movements of the Atmosphere, 

Kaye (Ih G W C ) Radiography and Physics, 364 , and 
J K Roberts The Thermal Conductivities of Metal 
Crystals I Bismuth, 793 

Keen (Dr B A ), appoint^ assistant director of the 
Rothamsted Experimental Station, 690 
Keen (R ) Direction and Position Finding by Wireless. 628 
Keith (Sir Arthur) elected Vlcary lecturer of the Royal 
College of Surgeons of England, 544 , Man's Posbire 
its Evolution and Disorders, 476 
KeUer (Prof S S ). [death], 298 

Kellogg (R ), New Squalodonts from the Miocene of 
M^land, 824 

Kemg^wf J elected a foreign correspondent of the 

Kemp (R), Alternating (jurrent Electrical Engmeering 
Second edition, 427 

Kemp (S W ), Deca^ Crustacea, 656 

Kempton (PH S ), The Industrial Apphcations of X-rays, 


Kendal (J ) and E D Crittenden, The Sepamtm of 
Isotopes, 763 

Kendall (Prerf J ) and E E Slosson, Smith's Intermediate 
Chemistry, revised and rewritten, 356 
Kendall (Prof P F), F W Harmer. 779 
Kendrick (A F) and C £ C Tattersall, Hand-woven 
Carpets Oriental and EurOI>eaa 2 vote., ft 
Kenneth (J H ), Smell and Spe^c Gravity, tjx 
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n J r ), appuiaieu reauer iii ncaii 

Aberdeen Umversity, 864 

ir (the late G H ) luncardineshire 144 

,tnck (T P C ), Charles Willoughby, Fellow of tl 


JCepway (Eli*ab«ith), bequest to BinmAgham University. 
70a 

Kenyon (Sir Frederic), &e honorary degree of doctor of 
laws conferred upon by ftinceton University, 301 
Kerr (Prof. J Graham) Palaeontology and Archaic Fishes, 

Khanolkar (Dr V R) The Umt Activity of Animal 

*^^), The Complex Anisotropic Molecule in 
Relation to the Theory of Dispersion and Scattering 
of light in C^es and Liquids, 667 
King (Miss S, D) and Prof J B Gatenby, Stages of 
Golgi Bodies in Protozoa, 326 
King (W B R ), The Upper Ordovician Rocks of the 
South-Western Berwyn Hills, 794 
Kingzett (C T), Chemistry for Beginners and Schools 
with Glossar^ Fourth edition, 78 
Kinloch (Dr J P), appointed reader in Pubhc Health 

in Aberdeen ‘’‘'- 

Binnear (th« 

Kirkpatrick,- _ _ 

King and Queen s College of Physicians, 143 
KUngstedt (F W ), The Ultra Violet Absorption Spectrum 
of Paraquinone, 867 , The Ultra Violet Spectra of 
Anihne and the Toluidines, 243 
Klooster (Dr S van), lecture Demonstrations in Physical 
Chemistry 251 

Kmght (Miss Margery), The Life History and Cytology of 
Pylaxella hioralts, aao 

Knoller (Dr P ), aj^inted professor of mineralogy and 
petrography in Dayton Umversity Ohio 890 
Knopf (Eleanors B), and Anna T Jones, The Oldest 
Rocks of Maryland, 480 

Knowlton (F H ) The I^ramie Problem of the Rocky 
Mountains 548 

Kobayasi (T), The Mechanism of Cyclones and Anti- 
cyclones 587 

Koch (Dr, L), Peary Land 511 Progress of the Expedi 
tion of 751 

Kdhler (Prof G), [death], 6n 

Kolderup (Prof C F ) elected a foreign correspondent of 
the Geological Society 717 

Komai (Prof T ), Development of some Aberrant Cteno- 
phores, 95 

Kopn (I^of A ) translated by Prof H Levy, The Mathe 
matical Theory of Relativity, 697 
Korenchevsky, Function of the Spleen, 893 
Kornerup (T ) translated by Phylhs A Petersen, Musical 
Acoustics based on the Pure Third System, 565 
Kossel (Prof), Les Forces de valence et les spectres de 
Rontgen 510 

Kranz (F W ) The Mechamsm of Audition 291 
Krasser (Dr F), [obituary article], 57 
Kratz (A P ) and C Z Rosencrans, A Study of Explosions 
of Gaseous Mixtures, 5^5 
Knehewsky (S ). Curve Fitting, 824 
Kroeber (A L ), Elements of Culture in Native Cahfornia, 
339 

Kruyt (Prof HR), The Electric Charge of Colloids, 827 
Kuyper (Dr ) Growth and Maturation of the Sugar Cane, 
302 , Nitrogen Fertilisers for the Sugar Cane, 198 


Laby (Prof T H ), The Mechamcal Eqmvalent of Heat, 

Lacrofx (Prof A), awarded the Hayden memorial gold 
medal of the Academy of Natural Sciences of Pi^a- 
delphla, 126 

Laffitte (P), The Formation of the Explosive Wave, 795 

Lahy (J M ), The Graphical Study of tiie Stroke in 
Typewnting. 796 

Lake (P ), Wegener's Hypothesis of Continental Dnft, 226 

Lamb (F W M ), appomted assistant lecturer in pathology 
in Bimungham Umversity, 240 

Lamb (Prof H ), elected a member of the Athenmum 
Club, 406 

LasehmJF H), Cunous Oviposition by a Specimen of 
the (;lou4ea Yellow Buttwrlly, Cortaa tdusa, 309 

^ T,. 


Landowners, 


Jumney, Experiments with the 
opkinson Pressure Bar 866 
Langle (A ), translated by J C H Macbetb, Cryptography, 
737 

Lankester (Sir Ray), Great and Small 'Things, 800 
Lardy (G C ), The Ultra Violet Absorption S — 
Diacetyl, 867 

Lannor (Sir Joseph), Can Gravitation really be absorbed 
into the Frame of Space and Time ? 200 , Prof 
H A Lorentz, i 
-iam(r • • 

Latham ( 

Maritime Engineers, 

Authonties, 285 
Latter (O H ), An Overlooked Feature in Four-legged 
Tadpoles of Rana temporaria, 151 
Laughton (N B ), Reflex Contractions of the Cniralls 
Muscle in the Decerebrate and Spinal Frog, 274 
Laugier (H ) and R Legendre Novocaine and Curansation, 

Laune (Prof A P) An Interesting Property of the 
Water Molecule, 830 

LaviUe (G ), The Propagation of Electro magnetic Waves, 
maintained along Two Parallel Wires, 451 , The 
Propagation of maintained Waves along an Iron Wire, 

654 

Lawler (T B ) Sheets of Chalcetory in S Dakota 412 
’^ -wson(^ ’ ’ " — " ' 

Lay |E J S ) The Pupil s Class book of Geography 
the Americas 427 

Lea (A M ) Australian Anthicid® (Coleoptera) 136 
I.earned (Dr) and President Sills Higher Education in 
Eastern Canada 66 

Leathern (Dr J G 1 [obituary article] 437 

Leblanc fils (M | L'Arc 61ectnque 805 

Leclainche (E ) and H VallCe Vaccination against 


Leblanc fils (M ) L'Arc 61ectnque 805 
’ --'atnche (E) and H VallCe Vi 
Symptomatic Anthrax by Toxins 243 
Lecomu (L ) The Orbit of Mercury, 24 ^ 

Ledtngham (Prof J C C ) Natural Resistance and the 
Study of Normal Defence Mechanisms 85 
Leduc (A ) A New Equation of State for Gases 691 
Leech (J G C) Rutile Brookite and Anatase in the 
St Austell Granite 486 

Leenhardt (M ) The Pilou Feast in New Caledonia 6i 
Lees (Prof C H ) Inductively coupled Low resistance 
Circuits 3^46 and J E Calthrop Effect of 'Torsion 
on the Thermal and Electrical Conductivities of 
Metals 829 

Lefevre (Prof G) [death] 335 

Legendre (R ) and M Nicloux A Mask designed for 
administering Oxygen in Artificial Respiration, 275 
Leighton (Dr G R ), Botulism in Scotland, 415 , Botulism 
and Food Preservation (The Loch Maree Tragedy), 737 
Leisennng (W W ) Science and Economics, 571, 840 
Leishman (Mai Gen Sir William B ) appointed Duector 
General, Army Medical Service 301 
Lenfant (Gen E A ) [obituaiy article] 678 
Lennard (R ) The Northmen in England 6i6 
Leonard (F C ). Colours and Spectra of Double Stars, 892 ; 

The Spectra of Visual Double Stars, 338 
Lepape (A), The Quantitative Measurement of Raidium 
Emanation by the a-Radiation, 903 
Lesnd (E) and N Vaglianos, The Utilisation by the 
Orgamsm of the C Vitamins mtroduCbd throuA the 
Parents, 431 

Lesne (P ), A New Appearance of L$ucotermes luctfiigus, 832 
Levaditi (C ) and S Nicolau, Inoculation of the Herpetic 
Virus in the Gemtal Organs of the Rabbit, 172 , 
The Filtration (X Neurotropic Ultraviras through 
Collodion Membranes, 452 
Levett (R ), Jhlntuary article], 264 
Levinstein (Dr H). The Dyestuffs Industry 11 


to Research and Higher Education, 443 
vy (Dr LA), Gasworks Recorders their 
and Use, 330 


1 Relation 
Construction 


, (S I j. Incandescent Lighting, 39a 
Lewto (Prof E P), Phosphorescence caused by Active 
Nitrogen. 399 

honorary fellow of the 
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Lewis (H P) appointed lecturer in mining geology in 
Sheffield University 380 

Lewkowitsch (Dr J ), Chemical Technology of Oils Fats 
and Waxes Sixth edition, entirely revised by 
G H Warburton (In 3 vols ) V ol 3 595 
von Liebig (J ), The fiftieth anniversary of the death of 

507 

Lieskt (Prof R ), Handbuch der Pflanzcnanatomie 
II Abt 1 Teil Thallophyten Band 6 Baktenen 
und Strahlenpilze. 355 


Lindgren (Prof W ), elected a foreign member of the 
Geological Society, 716 
Lindsay (D ) [obituary article], 24 
Link (G K K ) and M W Gardner, The Pathology of 
Market Crops 516 

Linn^ (Carl von), Bref och Sknfvelser af och till med 
understod af Svenska Staten iitgifna af Uppsala 
Umvirsitet 594 

Lipman and Taylor, Fixation of Nitrogen by the Wheat 
Plant, 95 

Lisson (Prof C I ) elected a foreign correspondent of 
the Geological Society 717 

Litardi^re (R de) The Fixation of Merkels Liquid, etc , 
832 

Littlewood (J r ) re appointed Cayley lecturer in mathe 
raaties in Cambndge University 792 
Lloyd (F J ) [death] 298 , [obituary article] 335 
Lobeek (A K ) Physiography of Porto Rieo 443 
Lockett (G H ) Tactile Vision of Insects and Arachnida 
570 848 

Lockyer (Dr W J S ) Photogryjh of a Bright Meteor 
272 The Indian Fclipsc Expedition 1922 862 
The Total Echpse of the Sun September 21 1922 biS 
Locquin (R ) and S Wouseng Preparation of vanous 
Pinacones by the Action of Alkyl magnesium Com 
pounds on some a Hydroxy methyl Ketones 452 
The Hydration of the Dialkylethinyl carbmols and 
the preparation of the a Hydroxy methyl Ketones, 

383 

Lodge (Sir Oliver), Broadcasting Transmitter 13, Gravita- 
tion and Light Pressure in Spiral Nebula:, 702 The 
Origin or Basis of Wireless Commumcation (Silvanus 
Thompson Memorial Lecture) 328 
Ixieb (Dr J ), Chica^ Pasteur Lecture 197 
Loewinson Lessing (P ) A Relation between the Atoimc 
Numbers and Atomic Weights of the Chemical 


London (the Lord Mayor of), speech at a meeting organised 
by the British Science Guild, 342 
Longchambon (H ) The Study of the Spectrum of the 
Tnboluminescence of some Substances 452 
Looss (Dr A ) [death], 749 

Lopez Lomba (J ) Changes in Weight of the Organs of 
the Pigeon in the Course of B avitaminosis, 796 
and Mmc Random, The Production of Scurvy in 
the Guinea pig and Young Rabbit by Means of a 
new Food Regime 654 

Lorentz (Prof H A) entertained at a banquet by the 
Anglo-Batavian Society, 818 Latin oration on the 
con ferment of an honorary degree on, in Cambndge 
Uiuversity 900 , Pnmary and Secondary Radiation, 
791 Proof of a Theorem due to Heaviside, 36 
Sir Joseph Larmor i the work of 644 
Lotka (Dr A J ), Martini s Equations for the Epidemiology 
of Immunising Disease 633 Hie Relative Abundance 
of the Elements in the Earth s Crust 764 TTie 
Stability of the Normal Age Distnbution 36 
Louis (Prof H ) Bntish Coal Mining in the War Penod 
766 impending retirement of, 484 Method and 
Costs of Coal mine Haulage, 98 , Production of Lead 
in Britain 512 The Utihsation of Coal, 178 
Low (Dr A ), appointed reader m embryology in Aberdeen 
Umversity 864 

Low (Major A R ), Use of the Milhbar in Aerodynamics, 535 
Lowe (H J ), Kent s Cavern Anthropology and the Ice 
Age, 95 


Lowndes (A G ), Industrial Applications of the Microscope. 
358 

Lucas (A ), The Examination of Firearms and Projectiles, 


Luckiesh (M ) The Physical Basis of Colour Technology, 
545 Visual Illusions their Causes, Characteristics, 
and Applications, 876 

Lull (Prof R S ) and others The Evolution of Man 
a Senes of Lectures dehvered before the Yale Chapter 
of the Sigma Xi dunng the Academic Year 1921-1922. 
Edited by G A Baitsell 735 

Lumiire (A ) The Possibility of Realising Intestinal 
Disinfection 383 , and H Coutuner, Barometnc 


Lunge (Prof G ) [obituary" article] 228 
Lupton (A ), Happy India as it might be if guided by 
Modem Science 180 

Luthy (A ) The Ultra Violet Spectrum of Glyoxal, 867 
Lutz (Dr C W ), A New Filament Electrometer, 788 
I wolf (A ) The Nutntion of the Infusona 554 


laxes with the 100 inch Reflector (Mount Wilson) 555 
Macbean (L C ) Kinematograph Studio Technique 427 
Macbeth (A K ) Action of Sulphur Chlonde on Ammonia 


n and Anti Vitalism 72 


Macdonald (G ) The Building of the Antonme Wall 6i6 
Mackenzie (Sir Leshe) What does Dr Whitehead mean 
by ' Event ’ ? 902 

Mackinnon (W G ), appointed assistant in geology in 
Aberdeen University, 552 

MacLeod (Dr A ) Introduction i la gtom^tne non- 
Euclidienne it 

Macleod (D B ) A Relation between Surface Tension 
and Density 382 A Relation between the Viscosity 
of a Liquid and its Coefficient of Expansion, 382 
The Viscosity of Liquid Mixtures showing Maxima 382 
Macleod (Prof J J R ) awarded the Cameron prize of 
Edinburgh University 273 

MacMichael (H A ) A History of the Arabs in the Sudan 
and some Account of the People who preceded them 
and of the Tribes inliabiting Dfirfflr 2 vols 176 
Macmichael (Dr W ) The Gold headed Cane, new 
edition 281 A New Edition with an Introduction 
and Annotations by G C Peachey, 700 
Maepherson (Rev H ), Problems of the Nebula:, 441 
Macready and Kelly (Lieuts ), A Long Non Stop Aero- 
plane Flight, 645 

Madgwick (T G ) Oil in Russia, 61 
Magnusson (Prof C E ), A Kahn, and J R Tolmie, 
Electric Transients 840 

Mahalanobis (P C), Correlation of Upper Air Variables, 


Mailhe (A ) A New Preparation of the Tetrasubstituted 
Ureas, 554 The Catalytic Decomposition of Castor 
Oil, 135 The Decomposition of the Aryl Formamides, 
453 

Majewski (Prof F ) [obituary article] 57.7 
Major (Dr C 1 Forsyth), [obituary article], 305 
Malaval (M ) Hardening (of Metals), 487 
Malcolm (L W G ), Brass-casting m the Central Cameroon, 
129 

MaU (S B ), Trouton’s Law, 199 

Mahnowski (Dr B ) appointed University reader in social 
anthropology in London Umversity, 449 , Science 
and Superstition of Pnmitive Mankmd, 658 
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(A*). I>iv^«4 CortHKMite Eyes, 8a , The Effect 
of TeDwetature on some of th^ Ptoportaes of Steel, 
*’ Resolving Power and Definition of Optical 

Instruments, j|8a 

Msaen (J, van), The 44th Verse of the Dhammapoda, 83a 
Id^eyrm (A ) A Gliding Record, as 


Idanley ( J J ), A Further Improvement m the Sprcngel 

Alanville ^r ) Production economique de la vapeur, 565 
Maquenne (L ), Aucuba japomea 343 
Marcelin (A ), Snperfiaal Fluids, 383 
Marchal (MUe G ), The Dissociation of Silver Sulphate, 27s 
« Mardles (E ), Expcnments on Hardness and Penetration, 
ri6 

Mardles (E W J ), Changes of Volume and Refractive 
Index associated with (a) the Formation of Organo- 
sols and Gels, and {b) the Reversible Sol to Gel 
Transition, 170 , The Elasticity of Organogels of 
Cellulose Acetate, 761 The Reversible Sol to get 
Transition in Non-liqneous Systems Parts 1 and 
II , 170 , The Scattering of Light by Organosols and 
Gels of Cellulose Acetate 170 
Marec (E ), La Force motnce 61ectnque dans 1 mdustne, 
494 

de Margene (Dr E ), awarded the Mary Clark Thompson 
gold medal by the U S National Academy of Sciences 
716 

Manno-Zuco (Prof L ) [death] 230 
Marr (Rev J F ) the work of the Sir John Cass Technical 
Institute, 241 

Marsden (Dr R ), appointed honorary chnical lecturer in 
tuberculosis in Manchester University, 449 
Marsh (J K ) and Prof A W Stewart, Tesla Spectra of 
Complex Conmounds, 289 Tesla Spectra and the 
Fraunhofer Effect m Complex Compounds 115 
Marshall (Prof C R ), appointed John Larquhar Thomson 
lecturer in Aberdeen University, 864 
Marshall (Dr J ), appointed reader in mathematics at 
Bedford College for Women 724 
Marshall (J ), The 1 11 tenor and Exterior Space Time Forms 
of the Poincar^ Electron in Weyl s Geometry, 795 
Marshall (J A) Bactencidal Properties of the Products 
of Radium Emanation 36 
Marten ( J T ), The Population of India 786 
Martin (Dr L C ) Colour and Methods of Colour Repro- 
duction With Chapters on Colour Pnnting and 
Colour Photography by W Camble 799 Science 
and Armaments, 82 429 Surveying and Naviga 
tional Instruments from a Histoncal Standpoint 519 
Martyn (G H ), Unusual Crystals, i86 

in a \ 'Tk-, -.a,. 


Mason (T G ), Growth of Cassava Plants, 374 , Ligneous 
Zonation and Die back in the Lime {Citrus medtea 
var aetda) in the West Indies, 831 
Massart (Prof J ), Belgian Botany a Record of War 
Time, 97 

Masson (Sir David Orme), elected president of the Aus- 
tralian National Research Council 478 
Masson (Dr I ) and L G F Dolley The Pressures of 
Gaseous Mixtures 622 

Mathias (E), Dr C A Crommelin and Prof H Kamerlingh 
Danes, The Latent Heat of Vaporisation etc , 387 
Mathieu (E ), Cultivation of the ' Kapok ' Tree, 411 
Matisse (Dr G ), Les Sciences naturelles, 251 
Matthai (Prof G ), Recent Oceanographical Research, 413 
Matthews (W H ), Mazes and Labyrinths a General 
Account of their History and Developments, 321 
Maubert (A) , L. Jaloustre, and P Lemay, The Influence 
of Thonum-X on the Catalase of the liver, 83a 
Manguln (C ), The Reflection of ROntgen Rays on certam 
remarkable Reticular Planea of Calcite, 763 
Mauraih (C ), Magnetic Measurements in Bnttany, 320 
Maunoe (Maj -Gen Sir Frederick B ), elected a member of 
the Athenssum Club, 232 , 

Idaurice (N B ), recommended for the degree of Ph D by 1 
Mandfester Umver^ty, 307 j 


the Iron and Steel Institute, 300 
Maxwell (Sir Herbert) Nature Juiowledge and Pastime, 
800 , The Stoat’s Winter Pelage 220 
Maxwell (James Clerk), a tablet to, affixed to 16 Palace 
Gardens Terrace, 890 

Mayer (J T ), the bicentenary of the birth of, 231 
McAdie (Prof A ), Paradoxical Rainfall Data, 362 , Wind 
and Weather, 597 

M'Aul^ (Prof A ) A Relativity-predicted Mechamcal 
Effect in the Electromagnetic Field, 325 
M'Clelland (W W ) appointed pnncipal lecturer on 
education in the Edinburgh Trammg Centre, 273 
McDowall (Dr R J S ), appointed professor of physiology 
at King s College London 901 
McEwan (Dr D ), a prize in surgery at St Andrews Um- 
versity to be instituted in honour of, 792 
M’Farlane ( J ), appointed reader in geography in Aberdeen 
Umversity, 864 

McGovern (Janet B Montgomery), Among the Head- 
hunters of Formosa, 284 
M Grath (Sir Joseph), [death] 437 

McIntosh (Prof W C ), re-elected president of the Ray 
Society 477 

McKay (Dr G L) and Prof C Larsen Pnnciples and 
Practice of Butter making Third edition 77 
M Kechme (Lt Lol W E ) Soanng hhght and the 
‘ Olfactory Organs of Birds 48 
M'Kerrow (J C), The Appearance of Mind, 770 
McLachlan (Dr H W ), Magnetic Recording Drum for 
Electric Relays, 617 

McLachlan (N W ), A Novel Instrument for recording 
Wireless Signals 830 

McLennan (F ), Nature Notes Critical and Constructive, 


and Channelled Absorption Spectra of Caesium and 
other Alkali Elements 419 

McLuckic (J ), The Parasitism of Notothtxos tncanus (Ohv ), 
vat subaureus, 1 46 

McMastcr (P D ) and P Rous Hydrohepatosis a Con- 
dition analogous to Hydronephrosis 454 

McPherson (W ) and W E Henderson Chemistry and 
Its Uses a Text book for Secondary Schools, 78 

Meares (J W ), presentation to 125 The Development 
of Water Power in India, 96 

Medical Supply Association, Ltd Radio Apparatus. 


Mees (Dr C E K ), Recent Advances m ]^otograpluc 
Theory, 399 

Mehta (Prof Karm Chand), The Spread of Rusts upon 
Cereals, 382 

Meisinger (C Le Roy) Free Air Pressure Maps for the 
United States 788 

Mellor (Dr E T ), The Influence of Mineral Deposits in 
the Development of a Young Country, 162 

Mellor (Dr J W ), Applications of Physics to the Ceramic 
Industries, 757 

Melsom (S W) and E Fawssett, Heating in riectrid 
Conductors, 375 

Mdnard (M J and Saidman The Action of the Ultra- 
Violet Rays on Superficial Wounds, 904 

Mendes-Corrga (A A ), The Proportions of the Limbs in 
Portuguese, 452 , 

Mercer (S P ), appointed lecturer in agncuUural botany 
and plant diseases in the Queen’s University, Belfast, 
380 

Merck (Dr E A ), [obituary article], 437 

Memll (Prof P W ) Interferometer Measures of Double 
Stars, 27 , Stellar Spectra of Class S 372 

Merritt (H E ) and M Platt, A Text book of Machine 
Construction and Drawing 737 

Mertofi (Prof T R ) and R C Johnson, Spectra associated 
with Carbon, 622 

Muton (Lord), elected a member of the Atheneeum Club, 
406 

Metlmsn (A). An Alpine ABC and last of Easy Rock 
fTaim, 2 t6 

Moyet, (Prof K F) and others, LHstnbntion of the 
Botulism Organism. 95 
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Michaud (f ) Deformations of Jellies by the Action of an 
Electric Current, 727 Kayonnement et gravitation, 

, The Rigidity of Jelly, 37 

Micbelaon (Prof A A ) awarded the gold medal of the 
Royal Astronomical Society, 1*5 elected president 
of the U S National Academy of Sciences, 716 
presented with the gold medal of the Royal Astro- 
nomical Society ^J^a 

Migcod (1 W H ) The fiedde Group of Tribes of Northern 
Nigeria 170 

Milbum (C T ) bequest to Armstrong College 133 
Mill (Dr H R ), An Antarctic Saga 380 M de C S 
Salter 780 , Meteorological Nomenilature and 
Physical Measurements, 327 Progressive Meteor 
ology, 107 The Future of Arctic Lands 839 
Miller (Prof W G), Geology s Debt to the Mineral In 
dustry 482 

Milhgan (Rev Prof G ), elected a member of the Athen 
aeum Club, 544 

Milhkan (Prof R A ) awarded the Edison medal of 
the American Institute of Electrical Engineers 266 
Stokes s Law of Fall 763 824 
Mills (J ) elected to the Nita King research scholarship 
in the etiology pathology and prevention of fevers 
in Cambndge University 518 
Mills (J P ) with an Introduction and Supplementary 
Notes by J H Hutton The Lhoti Nagas 28a 
Milner (H B), The Microscopical Investigation of Sands 
for various Industnal Purposes 902 
Miner (Dr J R) Suicide Rates 28 Tables of 

and 1 - r’ for Use in Partial Correlation and m 
Ingonometry 320 1 

Mingaye (J C H ), The Wanalda Meteorite of N S W 374 
Mirande (M ) The Nature of the Secretion of the Stenno 
plasts of the White 1 ily 488 Ihe Protcolipoid 
Nature of the Stcnnoplasts of the White Lily 451 
Misk (E ) Tin in the Human Organism 172 
Mitchell (C Ainsworth) Pencil Pigments in Writing 61 
Mitchell (J ) Two New Tnlobites and Gnffithtdes convext 
cuMdalMs Mitch 135 

Mitchell (Dr T W ) Medical Psychology and Psychical 
Research, 316 Phantasms of the Living 211 
Mitchell (Prof W ) appointed Gifford lecturer at Aberdeen 
Umvcrsity for 1924-25 and 1925-26, 345 
Mitra (S K) llie Demagnetisation of Iron by Electro 
magnetic Oscillations 727 

Mitsui family gift of the to Birmingham Umvcrsity, 240 
Moleiigraafi (Prof G A F), elected a foreign correspondent 
of the Geological Siiciety 717 
Mohnan (Prof E ) Trattato di chimica generale ed 
applicata all industna Vol 2 Chimica orgamca 
Parte seconda lcr2a cdizione, 142 
Moll (Dr J M ) Certain Mental Disorders which may be 
regarded as Preventable 163 

Moll (W J H ) A New Moving coil Galvanometer of 
Rapid Indication a Thermopile for measunng 
Radiation 622 

MoUiard (Prof M ) Nutrition de la plante utibsation 
des substances tcrnaires, 770 

Mond (Mrs Ludwig) [obituary article] 713 , bequests to 
science, 714 

Mondain-Monval (P ), The Law of Solution, 275 The 
Variation of Heats of Solution with Temperature 554 
de Montessus de Ballore (Count Fernand), folntuarv 
article), 506 ' 

Moodic (Prof R L ), The Antiquity of Disease 874 
Moore (A E ), The Rodier System of Rat Repression, 671 
Moore (H ) Burmng Heavy Fuel oil 29 
Moore (H F) and T M Jasper, Endurance Limit of 
Steels 788 

Moore (I H ) The Radial Motions of Stars of Type N, 301 
Moore (Dr R B ), Helium in the United States, 88 
Mordell (L J ) appointed Fielden professor of pure 
mathematics in Manchester University 688 
Mordty (W M ) Concentration of Miherais by Multiphase 
Magnets 303 

Morgan (E J ) and J H Quastel The Reduction of 
Methylene Blue by Iron Compounds, 653 
Morgan (Prof G I ) awarded the research medal of the 
Worshipful Company of Dyers, 25 
Morgan (P G ) Geology of New Zealand, 160 


Morison (Sir Theodore) The Value of Provincial Uni- 
versities 722 

Morley of Blackburn (Viscount), resignation of the Cljaa- 
cellorship of Manchester Umvcrsity 449 
Morley (Prof E W ) [death], 578 [obituary article], 677 
Mortensen (Dr Th ), Ethinoderm Larvae and their Bearing 
on Classihcation, 322 

Moseley (the late H G ), the Matteucci gold medal con- 
ferred upon sent to his mother, 485 
Moss (K N) Some Efiects of Hign Air Temperatures 
and Muscular Fxertion upon ColUers 829 
Mott (Sir Frederick) appointed lecturer in Morbid 
Psychology in Birmingham University, 167 retire- 
ment of the work of 438 

Mottelay (Dr P F) Bibbographical History of Elec- 
tncity and Magnetism, chronologically arranged, 142 
Moulton (H Fletcher) The Life of Lord Moulton, 44 
Moureu (Prof C ) elected an honorary fellow of the 
Chemical Society 439 , and C Dufraisse Auto-oiada 
tion and Anti oxygenic Action, 519 C Dufraisse 
and P Landneu, The Principle of a General Method 
for determining the Calorific Capacity of Solids and 
Liqmds 867 

Mounquand (G ) and P Michel Some Osteodystrophic 
Faetors and their Action according to the Species of 
Animal 904 The Experimental Conditions of the 
Action of Cod Liver Oil 275 

Muir (Sir Thomas) Zeipel s Cemdensation theorem and 
Related Results, 624 

Muir (W ) Cunous Habit of a House Sparrow 68t 
Mukiyama (D ) and M Mukai, Penodicity of Earthquakes 
•f'44 

Munro (A ) The Research Fountain Pen 682 
Mumaghan (Prof F D ) Vector Analysis and the Theory 
of Relativity 697 

Murphy (P A ) The Cause of Rolling in Potato Foliage 
and on some further Insect earners of the Leaf roll 
Disease 487 

Murphy (R C ), The Humboldt Current 199 
Murphy (Sir Shirley) [death] 6n [obituary article] 677 
Murray (J E P ) Native Admimstration in Papua 726 
Murray (J K ) The Bacteriological Aspect of Pasteunsa- 
tion of Milk for Cheddar Cheese-making 31 1 
Murray (Miss M A ) Flints in Malta 753 
Musgrave (H ) payment to the Queen s Umvcrsity, 
Belfast of the bequest of 380 
Muzaflar (S D), Hectnc Potential of Antimony - lead 
Alloys 382 

Myers (Dr B ), Practical Handbook on the Diseases of 
Children lor the use of Practitioners and Senior 
Students 531 

Myres (Prof J L ), The Italian Society for the Advance- 
ment of Science 685 and others Mental Character 
and Race 164 


Nagai (1 ), Colour Inhentance in Seeds and Flowers 373 
Nagaoka (Prof H ), Structure of Carbon Monoxide and 
Nitrogen, 859 and Y Sugiura, Easy Method of 
observing the Stark Effect, 431 
Nageotte (Prof J ), L Organisation de la matiere dans ses 
rapports avec la vie etudes d anatonue g6n6rale et 
de morphologic exp6nmentale sur le tissu conjonctif 
et le nerf, 72 

Nanuas (Prof K), Photographic Sensitisers and De- 
sensitisers, 29 

Nash (A W), appointed senior lecturer in Petroleum 
Technology in Birmingham University, 167 
Nathan (Madame E J, gifts to Pans Umversity, 34 
Navashin (Prof S G), the work of 265 
Neesen (Prof F ), [death], 298 
Neger (Prof F ), [death], 781 

NegretU and Zambra, An Improved Hj^roscope, 269 , 
A Recording Saccharometer for Brewing, 375 , 
Distance Thermometers, 341 

Nelson (E M). Focus Aperture Ratios of Microscope 
Objectives, 236 

Nelson (E W ), [obituary article], 156 
Nettleton (L L ), Characteristics of a Short Wave Oscillator , 
at ve^ Low Pressures, 207 
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Newman (Sir „ 

Education m England, 765 
Newman (N H A ) awarded a Rayleigh pnac in Cam 
bridge University, 417 

Newton (E T ), re elected president of the Palieonto- 
graphical Society, 509 

Newton (W C F ) Aw and Area in Biology 48 
Nicolas (E and G ), The Influence Formaldehyde o 
the Higher Plants 103 

Nicolle (C), E Burnet and E Conscil, The Micro 
organism of Epizootic Abortion distinguished from 
that of Mediterranean Fever by the Absence of 
Pathogenic Power for Man 655 and J Magrou, 
Les Maladies parasitaires des plantes (Infestation 
Infection), 77 

Nierenstein (Dr M ). Herapath 3 Artificial Tourmalines 291 
Nishimura (M ), Infection and Fertilisation of Plastnopara 
JHalsUdtt Farlow 547 
Niven (Prof C ), [death], 678 

Noble (I F ) A Great Stratigraphical Sequence 480 
Nolan (J J 1 Ionic Mobilities in Air and Hydrogen 35 
and J Ennght Experiments on Large Ions in Air 794 
Nolan (T J ) and H W Clapham The Utilisation of 
Monomethylaniline in the Production of Tetryl 644 
Norbury (A L ) The Hardness and Spontaneous Anneahng 
of I ead 762 

Nordenskiold (Baron Erland) Comparative Ethno 
graphical Studies 5 Deductions suggested by the 
Oeogrtphical Distribution of some Post Columbian 
Words used by the Indians of S America OO5 
Nordmann (C ) and C Le Morvan (Observations of the 
Pleiades with the Hcterochrome Photometer of the 
Pans Observatory 655 

Norman (J R ) Methods and Technique of Reconstruc 
tion, 10 i 

Normand (Dr C W B), Wet Bulb Temixratures and 
Thermodynamics 28 

Noms (Very Rev Dean W h ) elected a member of the 
Athinapum Club 544 

Northumberland (Duke of) elected president of the Royal 
Institution, 646 

Norton and Gregory Ltd oiler of engmtenng scholar 
ships 133 

Notcutt (Major L A ) The Cultivation and Fxtraction of 
Sisal, 412 

Noyes (Prof W A), Gas Ionisation and Resonance 
Potentials, 482 Positive and Negative Valences, i6i 


Oakeley (Miss H D ) Prof Wildon Carr 3 Theory of 
Monads, 486 

0dum(H) ' Sheep Tracks on Grassy Slopes 786 
Oesterreich (Prof T K), translated. Occultism and 
Modern Science 840 

Ogden (C K ) and I A Richards The Meaning of Mean 
ing A Study of the Influence of Language upon 
Thought and of the Science of Symbolism 5M 
Ogg (Dr A ) elected president of the Royal Society of 
South Africa 613 

Ogilvie (AG) Physiography of the Moray Firth Coast, 310 
Ogilvy and Co , An Electnc Microscope Lamp, 96 
0'<3orman (I t Col M ), Science and Government Ad- 
ministration, 521 

OHea(J P) Tactile Vision of Insects and Arachmda 498 
Vision and Light Sensitiveness, 705 
Oldham (R D ), The Character and (jause of Earthquakes, 
432 

Ohtsky (Dr P K ) and Dr F L Gates, Reported Dis- 
covery of the Cause of Influenza, 193 
Olsen (C ), Soil Acidity and Plant Distribution, 791 
Olson (A R ), and G Glockler, The Cntical and Dissocia- 
tion Potentials of Hydrogen, 868 
Omori (Prof ), The Eruption of Sakura jima in 1914 316 
O'Neill (H ), Ball Hardness and Scleroscope Hardness, 430 , 
Expmments on Hardness and Penetration, 116 
Oaaes (Prof H Kamerlingh), Prof J D„van der Waals, 
609 


Ord (P R ) The Use of the Nutting Huger Spectrophoto 
meter 784 

Orr (Prof W McF ), Solutions of ‘Systems of Ordinary 
Linear Differential Equations by Contour Integrals 
762 

Orth (Prof J ), [obituary article] 155 ' 

Orton (Dr J H ) Some Experiments on Rato of Growtlf 
in a Polar Region (Spitsbergen) and in England, 146 , 
The Breeding Period of £chtnut mtltaris 878 The 
So called Baccy juice ’ in the Waters of the Thames 
Oyster beds 773 

Orwin (C S ) Farm Costing and Accounts 804 
Overton (G L ) Clocks and Watches, 77 
Overy (Rev C ) Glacial Succession in the Thames Catch- 
ment-basin 242 

Owen (D ) Null Methods of Measurement of Power 
Factor and Effective Resistance in Alternate Current 
Circuits by the Quadrant Electrometer 242 
Owen (E A ) and G D Preston Modification of the 
Powder Method of determining the Structure of 
Metal Crystak, 3 } 

Owen (L) Mineral hertilisers and Others 787 
Owens (Dr J S) Atmospheric Pollution, 239 Haze on 
Derby Day — June 6 848 
Oxley (Dr A E ), Theories of Magnetism 54 


Packard (Dr I R ) History of the School of Salernum 
and a Note on the Pre history of the Regimen 
Sanitatis by Dr I- H (Tarnson 281 Life and 
Times of Ambroise Par6 (1510-1590) with a new 
Translation of his Apology and an Account of his 
Journeys in Divers Places 281 
Paget (tj W ), The Ascent of Elvers in Egyptian Waters 
290 

Paget (Sir Richard) Nature and Reproduction of Speech 
Sounds 21 The Production of Artifiiial Vowel 
Sounds 205 

Painter (Dr T S ) Chromosomes in Man 786 
Palibin (Dr J I acceptance of the post of assistant to the 
museum director in the principal botanical ghrden of 
Petrograd, 644 

Palmer (Prof L S ) Carotinoids and related Pigments 
the Chromolipoids, 318 

Palmer (R ) and W P Westell Pests of the Garden and 
Orchard 530 

Palmer (W G) A Study of the Oxidation of Copper 
and the Reduction of Copper Oxide by a new Method, 
690 

Pantin (C F A ) The Determination of pH of Microscopic 
Bodies 81 

Parask6vopoulos ( J S ), The Etesiens in the Mediterranean 
199 The Position of the Solar Apex 159 
Parker (Prof G H ) Smell Taste, and Allied Senses m 
the Vertebrates 629 

Parker (Prof W N ) [death] 298 [obituary article] 334 
Parkin (J ) The Stoat s Winter Pelage, 360 The Strubilus 
Theory of Angiospermous Descent, 486 
Parnell (F R ) and others Inhentance of Characters in 
Rice Varieties, 514 

Parry (J ), Bactena and Travertine, 269 
Parsons (Hon Sir Charles), awarded the Faraday medal 
of the Institution of Electrical Engineers, 266 , pre- 
sented with the Faraday medal of the Institution of 
Electrical Engineers 750 
Parsons (Prof F G j, Our "reutonic Forbears, 616 
Parsons (Hon R Cj, [obituary article] 297 
Partington (Prof T RV The Identity of Geber 219 , 
and W J Shilling, 'rhe Variation of the Specific Heat 
of Air with Temperature, 170 
Pascal (Blais^, tncentenary of the tarth of, 407 ' 

Pascal (PJ, The Preparation of Sodium Metaphosphate 
at a Low Temperature, 795 and M Garmer, Two 
Definite Combmations of Nitrogen Peroxide and 
Camphor, 347 

Pasteur (L ), centenary celebrations m Paris, 749 
Pastorelh and Rapkin, Ltd , Catalogue of Cheimcal 
Thermometers, 545 
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Pastureau and H Bernard, Tetramethylglycerol, 795 
Patrick (C V ) and W W Smith, The Case against Spmt 
Photogr^hs, 139 

Pauli (Prof w ) translated by P C L Thome, Colloid 
Chemistry of the Proteins Part 1 , 733 
Payson (E B ), A Taxonomic Study m the Cruciferae, 683 
Peacock (Prof D H), German Book Pnces, 363 
Peake (A H ) re appointed demonstrator of mechanism 
• In Cambndge University, 864 
Peake (H ), The Bronse Age and the Celtic World, 454 
Pear (Ih-of T H ) A New Type of Number Form, 634 , 
Remembering and Forgetting 316 
Pearcey (F G ) Representation of a Living Coral JReef, 30* 
Pearl (Prof R ) Alcohol and the Duration of Life, 513 , 
and Bacon The Relative Size of Heart, Liver, Spleen, 
and Kidneys and Tuberculosis 313 , and Burger, 
The Vital Index of Population, 313 , and Parker, 
The Density of Population and Drosophila, 313 , 
The Duration of Life 111 Drosophila, 313 Efiects of 
the Contiguify of Organisms, 302 
Pearson (Col G F ) [death], 678 [obituary article], 748 
Pearson (Prof K ) Biology of Man 809 
Pearson (W ), [death], 437 

P£cheux (H ), The Magnetism of Nickel, 691 The Magnetism 
of Steels 793 

Peczalski (T ), The Relation between Young s Modulus 
and the Ratio of Density to Atomic Mass, 383 
Peddle (Prof W ) Colour Vision a Discussion of the 
Leading Phenomena and their Physical Laws, 799 
Definitions and Laws of Motion in the Pnncipia ” 
395 1 The Mechamsm behind Relativity 795 
Peel (T ) re appointed demonstrator of applied mechanics 
in Cambridge Umversity 864 
Pect (Prof T E ), The History of King Tutankhamen 234 
P61abon (H ) The Thermoelectric Power of Alloys, 762 
P^hssler (M ) The Formation of a new Volcanic Island 
south of Poulo-C6cir de Mer 831 
Penfold (A R) and P R Mornson The Essential Oil 
of Lnostetnon Crowei (Crowea sahgna) 311 , and 
R Grant The Economical Utilisation of the Residues 
from the Steam Rectification of the Essential Oil 
ot Euralyptus cneonfoUa, ^tc 31 1 
Pirard (A ) Study of some Mercury and Krypton Kadia 
tions with the View of their Applications in Metrology, 
655 Study of some Neon Radiations with the View 
of their Applications to Metrology, 310 
Pcrcival (Prof J ), Chromosome Numbers in Aegilops 8jo 
Peres (Dr M A ), The R61e 0/ Astronomy in the Develop 
ment of Science 162 

Perkin (Prof W H ) and Prof F S Kipping Orgamc 
Chemistry New edition Part I , 142 
Perman (E P ) and H L Saunders The Vapour Pressures 
of Concentrated Cane sugar Solutions, 761 
Perrakis (N ), The Cryoscopic Study of Binary Orgamc 
Mixtures 691 

Perry (F W) The Perry Auto-Time Morse System 
an Aid to the Rapid Acquirement of Speed in the 
Transmission and Reception of the Morse Code 628 
Perry (W Jl appointed Umversity reader in cultural 
anthropology in London Umversity, 449 , Distnbu 
bon of Megalithic Monuments in England and Wales, 
442 The Neurological Basis of Human Behaviour 
m Society, 654 

Perry coste (F H ), Factors of Odorous Strength, 359 
Petavel (Capt J W ), The New Social Question, 688 
Peters (Dr R A ), elected to the Whiteley professorship 
of Biochemistry in Oxford University, 204 
Petersen (Dr C G J ), Impoverishment of a Plaice 
Fishing Ground, 414 

Petne (T ) Modem Practice m Heat Engines, 30 
Petne (Prof W M Flinders) An Old World Cubit m 
America 647 , Egyptian Water Clocks, 569 The 
Wegener Hypotheas and the Great Pyramid, 429 
Petromevics (Dr T, The Fimtistic Theory of Space 161 
Pettersson (Prof O), celebration of the seventy fifth 
anmvtrsary of the birthday of 337 
Petty (Sir William) The Tercentenary of, 676 
Pfeiffer (N E ) The Isoetaceae, 443 
Pfeiffer (Prof) appointed director of the Josefine und 
Eduard von Portheim Stiftung flir Wissenschaft und 
Kunst, 34 


Pfbter (Dr O), translated by Barbara Latr «nd T^. 
M A Mugge, Expressionism in Act , its Psychological 
and Btoli^cal Bairis, 736 ' '' 

FhiUm (F C ), awarded the \Xnit8hire pdse in Cambridge 
university, 900 ’ 

Phillips (S B ), Determination of the Purity of Vanillia« 
419 , 

Piebard (M), Meth08 of Analysis of Cocoa Butter amd 
its Mixtures with Vegetable Fats, 727 
Rck (W H ), A Short Course in Elementary Meteorology, 

Picon {ii ), The Ac^on of Sodammonium on Aniline and 
Its Homologues, 35 

Pictet (Prof A ), elected an honorary ieUow of the Chemical 
Piettre (M J Estimation of Humic and Fatty Materials 


Pile (S ) and R Johnston, TestM Methc 
Analysis (Non Ferrous), 356 
_ Jley (J G ), Separation of I"''' — 

Pilsbry (Dr H A ) and J 

the South western United States, 786 
Pistolesi (Dr E ), The Differential Equations of Motion 
of a Fluid in a Field of Velocity produced by a Screw 
Ropeller 887 

Pitc (Prof B |, Definition of an Artist 439 
Pitt (Frances), Woodland Creatures being some Wild 
Life Studies, 112 

Pitt (St George Lane Fox) Science and Economics, 670 
Plamol (A ) The Influence of Velocity and of Temperature 
on the Friction Losses in Explosion Motors, 655 
Plaskttt (Dr H H ), Spectra of three O type Stars 580 
Platt (Dr C ), The Psychology of Thought and Feeling 
A Conservative Interpretation of Results in M0era 
Psychology, 12 

Plummer (W E ), Report of the Liverpool Observatory, 
Bidston, 412 

Pocock (R 1 ) impending retirement from the super 
intendency of the Zoological Gardens. 126 
Poivilliers (G) A New Process for Malang Stereoscopic 
Maps, 311 

Pole-Evans (Dr M ). Rusts m South Afnca, 373 
Policard (A ) The Histochemical Detection of Total Iron 
in Tissues by the Method of Incineration, 692 , The 
Mineralisation of Histological Sections by Calcination, 
685 

Pohmanti (Dr O) appointed director of a Biological 
Laborato^ at Lake Trasimeno, 372 
nder (E ) The Inhibitory Effect of Blood Serum on 
Haemolysis 450 

Ponber (G ), The Presence of Elephas plantfrons in the 
Red Crag (Engbsh Upper Pbocene) 273 
ole (E G C) Edwards s A Treatise on the Integral 
Calculus Vol 2, 391 

Poole (Prof G), appointed professor of numng at Arm- 
strong College, 484 

Poole (Dr H H ), Speculabon concerning the Posibve 
Electron, 13 

Pope (Sir Wilham) Crystalline Liquids 99 
Popoff (M J, The Respiratory System of Plants, 451 
Poppovicfl (Dr N M ), The Ptnrasbc Theory of Space, 161 
Porter (Dr Annie), Some M^ern Developments m 
Animal Parasitology, 162 

Porter (Prof AW), Single Crystals of Alunumum and 
other Metals^ 362 , and J J Hedges, The Law of 
Distnbubon of Parbcles m Colloidal Suapensioiis 
with Special Reference to Pemn's Investigations 
Pt II 38* 

Portevin (A ), The Varabons of Capacity accompanying 
the Thermal Treatment of Hollow Sted Bodies, 334 , 
and F Le Chatelier, A Phenomenon observed dunng 
the Test by Extension of Alloys in Course of Trans- 
ionnabon, 383 , and P Chevenard The DUatometnc 
Study of the Alloys of Aluminium with Magnesium 
and Silicon, 273 

Pottlton (Mrs Emily), gift for a pnze in natural saence 
at Oxford, 724 

Ponlton (Prof E B ), elected president of the Aisdiaation 
of Economic Biologists, I0 
Pownall (C H ), The Wnting Of Malay, 581 
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I’iraemr (Dr R Catalogue of Scientific ahd Technical 
R«no<lica>9 la DtehlUi Libraries, 487 
th-asiiad (B,). Tha Lnnunosity of sortie Animals in the 
, fiangetfc Delta, 8« 

P;restbn fr W ), The Properties of Pitch used in Working 
, Op^l Glass, jsfi 

Price (B. E ), Atomic Form with Special Reference to 
the Configuration of the Carbon Atom 733 
price (G McC ), The Fosals as Ago markers in Geology, 

jE^ice (in, Cold Light on Spintualistic " Phenomena ’’ 
An Experiment with the Crewe Circle, 139 
Price (J D ), The Linguistics and Phonetics of the Faroe 
Islands, rgS 

Pnestley (Prof J H ), The Causal Anatomy of the Potato 
Tuber, 553 and Miss L M Woffenden, Cork lorma 
tion 303 

Prince (C E>, An Electro-capillary Relay for Wired 
Wireless, 343 

Procopiu (St), The Arc Spectra of Metals in Vanous 
Media and in a Vacuum 310 

Proudman (J ), awarded the Adams prize of Cambridge 
Umversity, 380 

Pugh (W J ), Geology of the District around Corns and 
Aberllcfenni (Menoneth) 794 

Pugsley (H W ) British Species of Calamintha and a 
Species new to this Country 67 
Punnctt (Prof R C ), Inhentance of Patching m the 
Flower of the Sweet Pea, 413 Linkage in Sweet Pea. 
683 


Quennell (Marjone and C H B ) Everyday Life in the 
New Stone, Bronze and Early Iron Ages 700 


Radchfie (D ) gift to the Umversity of Wales, 305 
Radchfie (Prof J ) [obituary article] 367 
Raiment (P C ) and G L Peskett, A Laboratory Hand 
book of Bio-chemistry 181 

Raman (Prof C V ), A Theory of the Viscosity of Ijquids 
53* 555 The Molecular ^Elotropy of Liquids 555 
The Indian Science Congress Blue Colour of Clear Ice 
in Glaciers 413 The Nature of the Liquid State, 438 
The Scattenng of X-rays in Liqmds 185 The 
Viscosity of Liquids 600 Thermal Opalescence in 
Crystal and the Colour of Ice m Glaciers, 13 , and 
K S Rao Scattering of Light by Liquids 413 
Ramart (P) A Molecular Iransposition in the Pseudo 
butyl-diphenylcarbinol Senes, 453 
Ramsbottom (J ) The Correspondence between M J 
Berkeley and C F Broome 374 553 
Ramsey (S C ) The Future of Architecture 268 
Ronderson (W ), elected to the Albert Kahn Travelling 
Fellowship for 1923, 864 

Rankine (Prof A O) The Transmission of Speech by 
Light 744 

Rao (K Scshagin) Scattenng of Light in Fluids at Low 
Temperatures, 413 

Raper (Dr H S ) appointed Brackenbury professor of 
physiology and director of the physiolopcal labora 
tones in Manchester Umversity 901 
Easpal (F), Temperature Measurements in Tnal Bonngs 
1700 Metres deep near Moliires (Gard) 275 
Rastall (Dr R H ), Molybdenum Ores, 392 
Rau JM C S Anantapadmanabha) The Planmng and 
Fitting Up of School Laboratones, 284 
Ray (B B ), The Formation of Coloured Bows and 
Clones, 183 

Ray (C L ) Upper Air Data in Amenca, 617 
Ray (R C), The Effect of Long Grinding on Quartz 
(Silver Sand), 169 

Ray (S H ) The Mind of the Maon, 790 , The Natives of 
Australia, 12 1 

Rayleigh (Lord) Further Observations on the Spectrum 
of the Night Sky, Studies of Indescent Colour, 
and the Structure producing it 1 , H , III , 346 
IV, 418 

Rea (C), British Dasidiomycetse a Handbook to the 
lar^ Bntish Fungi, 213 ^ 


Read (H H ), The Petrology of the Arnage Distnct m 
Aberdeen^re a Study of Assimilation, 485 
Redmayne (Sir R A S), The Bntish Coal-mimng Industry 
during the War, 766 

Reed (H S ), Statistics of Cychc Growth, 763 
Reeves (E A), awarded the Cullum Gold Medal of the 
Amencan Geogr^hical Society, 92 
Reeves (F ), Ranger Oilfield, Texas, 481 
Regan (C Tatel Some Deep-sea Fishes taken by the 
Dana Expedition, 867 

Rciche (Prof F) translated by Dr H S Hatfield and 
H L Brose The Quantum Theory. 279 
Reid (Sir G ArchdaJl) Medical Education, 50, 324 , 
Selection and Segregation, 806 
Remke (Prof J ), Grundlagen einer Biodynamik, 72 
Reisner (Prof 6 A ), The Pyranuds of Meroe and the 
Candaces of Ethiopia, 410 

Rendle (Dr A B) elected president of the Linneap 
Society 751 The Structure of the Fruit of the 
Mare’s-tail {Htppuris vulgaris Linn ), 623 
R6nier (Dr A) elected a foreign correspondent of the 
Geological Society, 717 

Ricardo (H R ) The Internal Combustion Engine 
Vol I Slow speed Engines, 43 
Richards (P A Ellis) elected president of the Society of 
Public Analysts 266 

Richards (Dr T W ) Compressibility Internal Pressure, 
and Atomic Magnitudes, 763 

Richardson (C A ) The Supremacy of Spirit, 45 , on the 
review of The Supremacy of Spirit,'' 128 
Richardson (L F ) An Electromagnetic Inductor 691 
Theory of the Measurement of Wind by shooting 
Spheres upward 241 

Richardson (Prof O W ), The Disappearing Gap in the 
Spectrum 118 153 The Magnitude of the Gyro 
magnetic Ratio 205 

Richardson (W A) A Micrometnc Study of the St 
Austell Granite (Cornwall) 134 
Richet (Prof C ) The Spleen 655 893 903 
Richmond and Gordon (Duke of) conferment upon, of 
the honorary degree of LL D by Aberdeen Um 
vcrsity 345 

Richmond (H, W ) to receive an honorary degree from 
St Andrews University 723 

Rideal (Dr F K ) The Rate of Hydrogenation of Cinnamic 
and Phenyl propiolic Acids, 690 and ROW 
Nornsh, The Photochemistry of Potassium Per 
manganaU Parts I and II t68 
Ridler (Miss W) Lhe 1 ungus present in Lunulana 
cruciata 274 

Ridley (H N) The Flora of the Malay Peninsula Vol I 
Polypetalje 6 

Ridsdale and Co The Preparation and Use of Chemical 
Standards 544 

Ries (H ) and others Ihc Constitution of Clays, 824 and 
Prof T L Watson Elements of Engineering Geology 
73* 

Riley (E B) Head hunting m Papua 410 
Rimmer (W B ) The Spectrum 01 Ammoma, 793 
Riou (PI The Velocity of Absorption of Carbon Dioxide 
by Ammoniacal Solutions 451 
Ritchie (A D ), appointed lecturer in biological cliemistry 
m Manchester Umversity, 240 
Ritchie (Dr J ). Migrations of the Waxwing 511 The 
Stoat s Winter Pelage, 360 
Ritchie (Prof J ), [obituary article], 228 
Rivers (the late Dr W H R ) proposed memorial to, 644 
Roaf (Prof H E ), The Mechaiusm of the Cochlea, 741 , 
The Resonance Theory of Hearing 498 
Robb (J ) appointed distnct lecturer in agriculture in 
Le^ Umversity, 307 

Roberts (Senator A W ), Certain Aspects of the Native 
Question, 163 

Robemon (Lt -Col J C ), [death] 678 
Robertson (Sir Robert), to receive an honorary degree 
from St Andrews Umversity 723 , and others 
Alloys resistant to Corrosion 619 , and W E 
, Gamer Calorimetry of High Explosives 689 
Rbhinson (E ), A Permanent Imago on Clear Glass, 569 
Robmson (Dr H ) appointed reader in expenmentol 
physics ^ Ed^nburgn Umversity, 273 
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Robinson (H C ) and C B Kloss Some Remarks on 
Mr r S Baker s Birds (second edition) in the Fauna 
of British India 656 

Robinson (W ) and H Walkden, Cancer in Plants 858 
Roche (A ) and V Thomas Researches on Picryl Sulphide, 

Rochon Duvigneaud (Dr ) and Prof C Maurain, Terrestrial 
Magnetism and the Oncntation Faculty of Birds, 712 
Roddick (Sir Thomash [death] 437 
Roebuck (A ) Insect Pests and Fungous Diseases of Farm 
Crops 804 

Rogers (Dr AW), Post cretaceous Climates of South 
Africa 162 

Rogers (Sir Leonard) Treatment of Leprosy 858 
Rohde (Eleanour Sinclair) The Old Enghsh Herbals 143 
Ronaldshay (Earl of). Clash of Ideals in Modern India, 581 
ROntgen (Prof W K von) [death], 230 [obituary 
article] 262 

Rose (W N ), Mathematics for Engineers Part I Third 
edition i8i 

Rostn (A ) The Use of the Wien Bridge for the Measure- 
ment of the Losses in Dielectrics at High Voltages 
with special reference to Electric Cables 829 
Roscnhain (Dr W ) The Inner Structure of Alloys 647 
b I Archbutt and Dr D Hanson, Institution of 
Mechanical F ngineers Fle\ enth Report to the Alloys 
Research Committee On Some Alloys of Aluminium 
(Light Alloys), 389 

Ross (Pt of AD) Solar Echpse Investigations 510 
Ross^O R ) ap^inted lecturer in bacteriology in Leeds 

Ross (Sir Ronald) The Albert Medal of the Royal Society 
of Arts awarded to 854 proposed Ross Clinique for 
I ropical Diseases m honour of 889 
Rosseland (S ) Ongin of Radioactive Disintegration, 357 
Russignol ( J ) Researches on the Cathode Phosphorescence 
of the Ruby 831 

Rothschild rieas and Plague in India 302 
Rothwcll(P) Multiple Resonance 234 
Roudaire Mugeville (J ) The Grapho mechanical Deter 
minatioiis of Systems of Real or Imaginary Solutions 
of Algebraical fqmtions 310 
Row (D E) Forecasting Sky Ij pcs 35 
Rowell (H S ) Action of Cutting Tools 84 
Rubigny (F ) Manuel de filature 356 
Ruffer (Sir Marc Armand) editeil by Prof R I Moodie 
Studies in the Pala'op ithology of Egypt 874 
Ruiige (Prof C) Ubtr den Segelflug 62 
Russ (Prof S ) The Effect of X rays of different Wave 
lengths upon some Animal Tissues, 793 The Release 
of Electrons by X rays 534 

Russell (Dr A ) Llcctncal Distribution on two Spherical 
Conductors 02 

Russdl (Dr A S) The Relation of Actinium to Uranium 
703 

Russell (Hon B ) The Structure of the Atom 477 
Russell (I S) Psychobiology 419 
Russell (Sir John) A Great American Agncultural Cyclo- 
paedia 140 Partial Stenlisation of Soil 347 
Rothamsted and Agncultural Science 400 Sander- 
son of Oundle School 731 The Influence of Geo 
graphical Factors on the Agricultural Activities of a 
Population 04 and \ Henderson Smith Discovery 
of the Use of Phosphates as 1 ertilisers, 116 
Russell (J C ) The Fclipst of September 1922 in Queens 
land 441 

Russell (Dr L J) appointed professor of philosophy in 
Bristol University 449 Some Problems in the 
Philosophy of I eibniz 726 

Rutin rford (Sir Ernest) A Decade in the History of the 
Llcctrun 99 The Capture and Loss of Electrons by 
a particles 519 

Rutter (E O ) Iho Natives of Bntish North Borneo 309 
British iNorth Borneo an Account of its History, 
Rcsoun ( s and Native Tribe, 391 
Ryan (Prof 11 ) and others The Action of the Oxides and 
the Oxyacids of Nitrogen on Aromatic Urefhanes and 
Subttan'**^ Low Concentrations of the R< acting 

Ryan (R W) and Prof W D Hirkins Some Interesting 
Tracks of Alpha Particles in Gases, 1 14 


Ryder (Col) Report of the Indian Survey Department, 
1919-20 515 

Rykatchef (the late Genl ), the family of, 716 


Sadler (Sir Michael) elected Master of University Collie, 
Oxford 621 Intellectual Regimentation 243 
Sahm (Prof B ), Modern Psilotaceae and Archaic Terrestrial 
Plants 84 

Sainsbury (G ) Polarity 78 

Sainsbury (Dr H ), The Heart as a Power-Chamber a 
Contribution to Lardio-Dynamics, 314 
Saint-P^ner (Dr R de) Steatopygous figures found in 
France 786 

Saleeby (Dr C W ), Sunlight and Disease, 574, 891 
Salkowski (Prof E ) [death], 506 

Salter (M de Carle S ) and J Glas^oole The Fluctuations 
of Annual Rainfall m the British Isles considered 
Cartographically 727 

Salter (M de C S ), [death] 749 , [obituary article] 780 
Samec and V IsajeviC The Composition of Glycogen, 796 
Sampson (Dr H H ) appointed honorary assistant curator 
of the surgical section of the Pathological Museum, 
Birmingham University 723 

Sampson (Prof R A ) appointed general secretary of the 
Royal Society of Edinburgh 125 I orentz's Equa- 
tions and the Concepts of Motion 795 
SAnchez (M SAnchez y) The Nature and Function of the 
Reticular Apparatus of Golgi 103 
Sankey (Capt H Riail) Training for Administration in 
Industry 157 

Sargent (F ) Observations of Jupiter, The Planet 
Jupiter, 580 

Satterly (Prof T ) Stirling’s Theorem, 220 
Saunders (J 1 ) A Method of mensunng the Carbon 
Dioxide Output of Aquatic Animals 243 
Sauvageot (M ) and H Delmas Tempering Extra Soft 
Steel at a very High Icmperature 6gt The Possi- 
bility of Tempering Extra Mild Steel at a very High 
Temperature 7O2 

Sax (Dr K ), Sterility m Wheat Hybrids 547 
Sax and Gowen Productiveness m Apple Trees 582 
Saxton (W T ) ‘ Nyctinasty " 823 
Schafir (Sir Edward Sharpey) appointed president of the 
International Physiological Congress 61 3 to deliver 
the first Victor Horsley memorial lecture 12 s 
Scheibe (Prof R ), [death] 506 

Schmidt (Dr J ) awarded the Weldon memorial prise of 
Oxford University 240 Breeding Places and Migra- 
tions of the Eel, 5r 

Schoep (A ) Parsonite a New Radioactive Mineral. 207 
Scholl (Dr A ) [death] 61 1 

SchOnland (B T ) The Passage of Cathode Rays through 
Matter 623 866 

Schramm (Dr J R ) The Indexing of Biological Litera- 
ture 508 

Scott (Dr A ) Black Maketu Sand Constitution of 463 
elected a member of the Athenaeum Club 232 
Hafnium and New Zealand Sand 598 , Second Report 
on the Cleaning and Restoration of Museum Exhibits 
314 The Missing Element of Atomic Number 72 195 
Scott (Dr D H ), The Palaeo-botauical Collection of, 
acquired by the Geological Department of the British 
Museum (Natural History), 406 
Scott (G Gilbert), elected a member of the Atheneeum 
Club 406 

Scripture (Prof E W ) appointed honorary professor of 
experimental phonetics in Vienna University, 332 
Seaman (H J),r(ftath] 611 ^ 

Sehgman (Prof C G ) The Arabs of the Sudan 176 
Sellars (R W ), The Double Knowledge Approach to the 
Mind-fiody Problem 67 

Semichon (L) fhe Preparation of Wine by continuous 
Fermentation 655 

Semmens (Elisabeth Sidney), Eficct of Moonlight on the 
Germination of Seeds, 49 

Senderens (J B ), The Catalytic Dehydration of Alcohols 
by Dilute Sulphuric Acid, 520 
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Seth (Mesroob), The Oldest Chrwtian Tomb in India, 339 
Sethi (D R ) and others, Agricultural Progress m India, 584 
Seward (Prof A C ), A Summer in Greenland 99 *84 , 
elected president of the Geological Society 407 , The 
Eariier Records of Plant -life 485 the honorary 
degree of doctor conferred upon by Geneva Uni- 
versity 828 , The Use of the Microscope in Palxo 
botanical Research, 633 

SewcU (Major R B S ), Cercanae from Indian Fresh-water 
Molluscs 160 

Seyewetz (A ), Le Negatif en photographie Deux edition, 

Shac^eton (the late Sir Ernest), proposed memorial to, 854 
Shankland (E C ) The Fluctuations of Mean Sea level m 
Relation to Change of Atmospheric Pressure, 587 
Shann (E W ) The Primitive Crustacean Limb, 59 
Shannon (W G St J ), The Petrography and Correlation 
of the Igneous Rocks of the Torquay Promontory 134 
Shapley (Dr H ), 850 New Nebulae, 717 Variable with 
a Remarkable Spectrum 613 Light and Colour 
Variations o 4 Nova Aquite 1918 4, 555 
Sharpies (A ) Brown Bast Disease of Rubber Trees, 234 
Shaughnessy (Mr ) Practical Broadcasting 679 
Shaw (Capt H ) and E Lancaster Jones The Ebtvos 
Torsion Balance, 617 O91 849 
Shaw (M E ) elected Kadclifte travelling fellow in Oxford 
University 485 

Shaw (Sir Napier), awarded the Buys Ballot medal 91 
Cant C H Ryder 749 Meteorological Nomenclature 
and Physical Measurements 218 The Air and its 
Ways the Rede Lecture (1921) in the University of 
Cambridge with other Contributions to Meteorology 
for Schools and Colleges 871 Verticil Change of 
Wind and Tropical Cyclones 702 
Shaxby (J H ) Metallic Crystals and Polarised Light, 431 , 
and J C Evans The Properties of Powders the 
Variation of Pressure with Depth in Columns of 
Powders 690 

Shearer (Dr C) appointed lecturer in embryology in 
Cambridge university, 240 

Shearer (G ) The Relation between Molecular and Crystal 
Symmetry as shown by X ray Crystal Analysis 34 
and W T Astbury Molecular and Crystal Symmetry 
740 

Sheehy (E J ) The ( omparativc Values of Protein Fat 
and Carbohydrate for the Production of Milk I at 654 
Sheppard (T ) Specimens of Natural History Antiquities, 
and Applied Art in the Hull Municipal Museum 406 
The Local Handbook of the British Association 16 
Sherlock (Dr R I ) Man as an Agent in Geographical 
Change 340 Man as a Geological Agent an Account 
of his Actions on Inanimate Nature 352 
Sherman (H C), The Chemical Nature of two Typical 
Enzymes 763 

Sherrington (Sir Charles), The Position of Psychology, 439 
Shimkevich (Prof V M ) [death] 335 
Shurlock (Instr Lt Commr F W ) The Green Ray 269 
Sidgwick (Dr N V ), The Structure of Basie Beryllium 
Acetate 808 

Siemens (Sir William) centenary of the birth of 438 
Silberstein (Dr L) The Crossed-orbit Model of Helium 
its Ionisation Potential and Lyman Senes 567 The 
Theory of General Relativity and Gravitation based 
on a Course of I ectures delivered at the Conference 
on Recent Advances m Physics held at the University 
of Toronto in January 1921, 697 The Spectrum of 
Neutral Helium 46 

Simeon (F ) The Carbon Arc Spectrum in the extreme 
Ultra Violet, 205 

Simmonds (C ) Alcohol in Commerce and Industry 181 
Simon (£ D ), the farm and dairy herd of, to be used 
as a test of J C Brown’s soiling system 126 
Simon (L J ), The Action of Methyl Sulphate and of 
Potassium Methyl Sulphate on Monobasic Organic 
Acids in the Absence 01 Water, 451 , The Determina 
tion of Carbon in Arable Soil, 796 Viscosity 
Neutralisation, and Isomorphism, 347 , and A J A 
Guillaumin Methylisopyromucic Acid and a Method 
of Diagnosis of the Acids of the Sugar Group, 35 , 
The Determination of Carbon and Hydrogen by 
the Use of a Mixture of Sulphuric Acid and Sdver 


Bichromate, 635 , and G Chavanne, A New Method of 
Preparation of Monochloracetic Acid, 275 , and M 
Frdjacques The Methylating and Sulphonatuig Action 
of Methyl Sulphate on Phenols in the Absence of 
Water 554 andL Piaux The Conversion of Alanine 
into Pyruvic Acid by the Direct Action of Oxygen, 727 
Simpson (Dr G C ) 'The Meteorology of Scott's Last 
Journey, 738 The Water in the Atmosphere, Supple- 
ment (April 14), V Weights and Measures with some 
Geophysics 558 

Simpson (T B ) Sptranthes autumnahs 291 
Sinclair (May), Primary and Secondary Consciousness, 309 
Smger (Dr C ), Archiology and Technology of Carpets, 71 
Smha (K G ) Some Maithih Dramas of the Seventeenth 
and Eighteenth Centuries 555 
Sinnatt (F S ) Coal and Allied Subjects a Compendium 
of the First Ten Bulletins issued by the Lancashire 
and Cheshire Coal Research Association 631 
dc Sitter (Prof ) Ihe Theory of Jupiter s Satellites, 717 , 
the work of 61 1 

Sjdgren (H ) appreciation of by Prof A G Hbgbom, 617 
Slctn (Dr W G N van der) Scientific Work m the 
Dutch East Indian Seas 9 
Small (Prof J ) The Rooting of Cuttings 823 
Smallwood (Prof W M ), Man — The Animal 78 The 
Nerve Net in the Earthworm (Preliminary Report) 704 
Smith (Eng Capt EC) The Bicentenary of Sir Chris- 
topher Wren 257 

Smith (Lieut E H ) Ice Patrol Service in North Atlantic, 
617 

Smith (E P ) ^tranthes auluntnaln, 291 
Smith (F G ) The Delay of Visual Perception, 648 
Smith (Prof G Llhol) The Antiquity of Disease, 874 , 
Worth s Der fossile Mcnsch 701 
Smith (Dr C S Graham) appointed reader in preventive 
medicine in Cambridge University 518 
Smith (H G ) Chemical Characteristics of Austrahan 
Trees, 649 and j Read The Gliicoside occurnng m 
the limber of the Red Ash, Alphttuma excelsa Reiss 

Smith (Miss May) 1 atigue in I aundry Work 410 
Smith (Dr S P) appointed professor of electrual en 
ginccnngat the Royal Itthmcal College Glasgow 386 
Smith (S P ) Ilawaiki the Origin il Home of the Maori, 
with a sketch of Polynesian History Fourth edition, 

736 

Smith (T ) Generahsed Optical laiw 383 
Smith (W W ) The Measurement of Emotion 316 
Smithells (Prof A) le-appomted Pro Vice Chancellor of 
Leeds University 307 

Smithells (Dr C J ) Single Crystals of Alumimum and 
other Metals 601 and f S Gouelur, Constitution 
of Black Makitu Sand 397 

Smits (Prof A) translated by Dr J S Thomas, The 
Theory of Allotrwy, 733 

Smyth (Dr H D ) 'The Ionising Potentials of Nitrogen 
and Hydrogen 810 

Smyth (L B ) A Problematic Structure in the Oldhamia 
Rucks of Bray Head 831 

Smythe (Dr J A ) appointed William Cochrane lecturer 
in metallurgy at the Armstrong College, 4K4 
Snow (R ) The Conduction of Excitation in Mimosa 237 
Soafite C,enevoise dTnstrumcnts dc Physique presented 
with the Edward Longstreth medal of the Frankhn 
Institute, 751 

Soddy (Prof F) Labour and Science in Industry, 497, 
F S M , 498 Science and Economies 669 
Sollas (Prof W J ) Man and the Ice Age 169 332 
Soper (F K ) and C C Osborn Occurrence and Uses of 
Peat in the United States 582 
Soper (H E ), Stirling s Theorem, 6oi 
Soreau (R ), The Laws of Vanation of the Charactenstics 
of Standard Air with Altitude, 275 
de Spanrfe (M). The Yield of Reaction Turbines furnished 
with Aspiration Tubes, 387 

Spencer (Sir Baldwin) Guide to the Austrahan Ethno 
logical Collection exhibited in the National Museum 
of Victona Third edition 121 
Spencer (Dr L J ) E D Mountain, and W C Smith, 
A Davyne-hke Mineral and its Pseudomorphs from 
St John’s Island Egypt 135 
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(Cnaphalodes slroMobtus, KaJt ), etc , S74 , and O 
Owen, The Action of Simple Aromatic Compounds on 
the Cucumber Woodlouse, 553 
Spilsbury (Sir Bernard) and others. Treatment of Electnc 
Shock, 718 

Spnngett (B H ), Secret Sects of Syria and the Lebanon 
a Consideration of their Origin, Creeds, and Religious 
Ceremomes, and their Connection with and Influence 
upon Modem Freemasonry, 285 
Spurgeon (E F ) Life Contingencies, 769 
Stamp (Or L D ) and L Lord, A Preliminary Note on 
the Ecology of Part of the Rivenne Tract of Burma, 

Staniland (L N) and others. Investigations upon Fruit 
Trees, 823 

Stanley (Dr R ), Text Book on Wireless Telegraphy 
Vol 2 Second edition 597 
Stapf (Dr J New Plants under Cultivation 480 
Starling (Prof E H) appointed Foulcrton professor, 196 , 


Stapf (Dr J New Plants under Cultivation 480 
Starling (Prof E HI appointed Foulcrton professor, 196 , 
Physiology in Medicine, 314 

Stead (G ) appointed reader in physics at Guy’s Hospital 
Medical &hool 90 r 

Steavenson (Dr W H ) Baade’s Comet, 27 
Steegmann (E J J, [death] 888 

Stefansson (V ) 'The Northward Course of Empire, 839 
Stein (Sir Aurel), awarded the Anders Retzius medal in 
gold 579 

Steiner (P) The Ultraviolet Absorption Spectra of the 
Alkaloids of the Isoquinohne Group 243 Narceine, 
795 Spectrum of Veratrol and Vanillon, 488 
Stelfox (A W j. Water Snails and Liver Flukes, 49 
Stcnta (Dr M ) Trieste and Marine Biology, 650 


Stevens (T ) Water Power in the Bntish Empire, 607 
Steward (G C ) Aberration Diffraction Effects, 418 
Stewart (Prof A W), Some Physico Chemical Themes 


Stroraeyer (L) The Constitution of the 0 mveTS 9 ''(lNii 
Thec^ of Interustence), 319 1 protest against rmew 
of “ The Constitution of the Universe,” 68 a 
Strdmgren (Prof ), Periodic Motion in the TJpren-body 
Problem, 233 

Struthera (R de J F ), The Stoat’s Winter PelaM, 36a 
Stuart (M), Amber and the Dammar of Living Bm, 83 
Study (E). Mathematik und Phpik Erne 6rkenntm!l- < 
theoretische Untersuchung, 565 
Stuinper (R ), New Researches on the Venom of Ants, 275 , 
’The Corrosion of Iron In the Presence of Iron Sulphide, 
762 

Stupart (Sit Frederick), Meteorological Stations in High 
Latitudes, 754 

SuUivan (J W N ), Aspects of Saonce, 529 
Summerhaves (V S), Lichens collected by the Oxford 
University Expedition to Spitsbergen m 19*1. 309 
Summers (A L ), Anthracite and the Anthracite Industry. 
78 

Sumner (F B), Studies of Sub-specific Hybnds in Pero- 
myscus, 555 

Sumner (L ), elected president of the Institute of Metals, 

372 

Sussmilch (C A ) No Volcanoes now in N S W , 904 
Sutherland (Dr D S), appomted climcal lecturer in 
Infectious Diseases in Manchester Umversity, 449 
Svedberg (Prof T ) elected an honorary fellow of the 
Chemical Society, 439 and H Andersson, Ultra- 
violet Photography of Old Manuscripts, 130 
Sverdrup {A) A Hexadactylous Norwepan Family 513 
Swann (M B R ), elected fellow and lecturer at Gonviue 
and Caius College Cambridge, 380 
Swann (Prof W F G ) The Earth s Electnc and Magnetic 
Fields 640, 673 

Swanton (Dr J R ) Early History of the Sioux Tnbe, 480 
Swarts (Ptoi F), Cours de chimie inorganique Trois 
ddition, 701 

Swynnerton (C F M), Aspects of Afncan Woodland 
Formations, 419 

Sykes (W ) Catalogue of the Coin Collectirn at Hull 6r6 


Manchester Umversity 901 

Stewart (Prof GW) The Attractive Nature of some of 
the Problems of Physics, 482 
Stewart (J Q) The Opacity of an Ionised Gas 186 
Stewart (P C A ) [obituary article] 194 
Stewart (T ) Holtzhuisbaaken Spnng Cradock 623 The 
Drought of 1922-23 on Table Mountain 796 
Stiles (Prof C W) Official List of Fourteen Genenc 
Names of Iishes, 809, Zoological Nomenclature 
Musca and Calliphora 113 

Stiles (W ) The Indicator Method for the Determmation 
of Coefficients of Diffusion in Gels with Special 
Reference to the Diffusion of Chlondes, 419 
Stille (Prof H ) Die Schrumpfung der Erde 759 
St John (Prof ) and G B Nicholson The Atmosphere of 
Venus 301 

Stockdale (D ) Polymorphism in an Intermctallic Com- 
pound 762 

Stoek (H H ) I R Fleming and A J Hoskiu, Coal- 
mine Haulage m Illinois g8 
Stoek (Prof H H ) [death] 506 

Stoklasa (J ), The Ongm of the Nitrate Deposits of Chill, 

8(), 

Stone (F H ), Stonehenge Concerning the Four Stations, 


Tammann (Prof G ) presented with the Bakhuis-Rooze 
boom medal 612 
Tam (A ) A Mirage at Oban, 440 
Tattersall (Prof W M ) Some Antarctic Crustacea 753 
Taylor (G I ) The Motion of Ellipsoidal Particles in. a 
Viscous Fluid 241 , and C F Elam The Distortion 
of an Aluminium Crystal during a Tensile Test 
(Bakenan Lecture) 309 


Teichmann (E ) Travels of a Consular Officer in Eastern 
Tibet together with a History of the Relations 
between China Tibet, and India 491 
Teller, The Presentation of Ship Model Expenment Data, 
130 

Telling (Dr W H M ). to be professor of therapeutics 
m Leeds Umversity, 307 
Terano (Dr ), [death], 298 

Terman (L M ) and ethers, Intelligence Tests and School 


Stormer (Prof C ), The Photo grammetnc Measurements 
oi tht Aurora Borealis of March 22 23, 1902, 171 I 

Stott (V ) Notes on Burettes 830 

Strachan (J ) Stirlings Theorem 397 , The Manufacture 
of Papers for Wrapping and Containing Food stuffs, 
553 

Stratford Andrews (T W ) [obituary article], 368 

Stnckland Anderson (Lily), Music and the Hindu Pan- 
theon, 355 

Strohl (Dr j ) The Concilium Bibliographicum, 880 


Geological Society, 717 

Thaysen (A C) and H J Bunker The Destruction of 
Cellulose Fibres and Fabrics by Micro organisms, etc , 
486 

'Theiler (Dr ) pure Methyl Alcohol non poisonous. 6i2 

Thaler (Gertrud), Two new Speaes of Nematodes from 
the Zebra, 623 

Thoday (Prof D ) Carbon Assimilation m Plants, 162 

Thomas (Dr Ethel N Miles), appointed lecturer in 
boteny and zoology at University College, Leicester, 
518 

Thomas (J S), The Sulphide and Hydrosulphide of 
Ammomum, 796 
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tbtanaa (Dr J S G) The Complete Gasification of Coal 
jot The Gas Industry 350 

Thpnuu (ItOst M B) Methods of Teaching Saence in 
Sjtools 100 

Thomas and Riding Ammonium Suh>bldes 830 
Thompson (F C) and E Whitehead The Etching 
Ftopertiei of the « and p forms of Carbide of Iron 
762 

Thomson (Miss) PutteriU and Hobson Citrus Fruit from 
South Africa 234 

Thomson (Sir Joseph) presented with the John Scott 
medal. 680 The Umty of Physics and Chemistry 621 
The Electron m Chemistry too The Research 
Departments of some Amencan Firms 835 
Thomson (Prof J A ) Biological Contnbutiops to 
Soaology 300 Thomson Lecturer for X923 at the 
Aberdeen United Free Church Collew 133 
Thorbum (Sir Wiliam) resolution of the Council of 
Manchester Umversity concerning the late 449 
* [death] 437 [pbltuary article] 473 
Thoret (Ueut ) A Gliding Record 59 
Thornton (H G) A New Culture Medium for Bacterial 
Count Work 411 The Destruction of Aromatic 
Antiseptics by Soil Bacteria 347 
Thorpe (Sir T E ) Hafnium and Titanium 252 
Thouless (R H ) An Introduction to the Psychology of 
Rehgion 803 

ThreUall (Sir RichariB appointed chairman of the Fuel 


J 855 

Tifieneau (M) and H Dorlencourt A New Senes of 
>« Hypnotics the Aryldialkylglycols 763 and Mile 
J L6vy Pinacolic and Semi pinacohc Transpositions 


*73 

Tilley (C E ) Contact metamorphism in the Comne area 
of the Perthshire Highlands 902 Genesis of i^ombic 
Pyroxene in Thermal Metamorphism Mineral 
Assooations and the Phase Rule 486 
Tlllyard(Dr R J) Orthopterous Insect Wing in a Selemte 

TIpp^^^hY^ ^Slag mistaken for a Meteorite at Quetta 
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Fields on the Polarisation of Resonance Radiation, 690 
Wood (Prof W H ) The Religion of Science, 526 
Wood (W H ) appointed tutor and secretary to the 
faculty of medicine in Manchester University 901 
Woodhead (Dr T W ) Botanical Survey and Ecology in 
Yorkshire, 51 1 

Woodward (H B ) The Geology of the London Distnct 
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of Hydromechanics, 554 
Woolley (C L ), The Excavations at Ur 508 
Wormald (H ), Grown Gall on Nursery Stock 274 
Worsley (Comdr F A ), Oceanography of the Southern 
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Genera Living ana fossil 242 
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Scientific Worthies 

XLII — IltNDRIK Antoon Lorentz 

T he outstanding kadtr in phjsital science who 
IS the subject of Hus notice was born at Arnheim 
in Holland on July 18, 1853, graduated at Leyden m 
18715, became Professor of Mathematical Physics at 
that University as early as 1878, discharged the duties 
of that Chair with great brilliancy until his appoint- 
ment a fewr years ago to the directum for research in 
the historical leylcr Institute at Haarlem, leaving 
Ehrenfest as his successor He retains his connexion 
with Leyden as Honorary Professor, and does not 
treat that position as a sinecure the weekly lecture 
delivered by him, and usually reported for publication 
bv members of his audience, is one of the outstandmg 
events in the University life At Haarlem he leads 
the philosophic life, enjoying the society of his grand- 
children, controlling the physical side of the Institute, 
which is also famous on the artistic side for the collec- 
tion of the great local painter Franz Hals The 
jubilee of his doctorate on December ii, 1900, was 
commemorated by the presentation of a volume of 
researches contributed by most of the notable culti- 
vators of physical science m the world 
Since the middle ages the Low Countries have always 
been a seat of fervent and productive intellectual 
activity In early times they were umspicuous lor 
a broadenmg of the Catholic theological learning m 
the direction of humanism I.Ater, in the congenial 
soil provided by the achievement of ordered political 
liberty, tJiey became a focus of Protestant leammg, 
which under the stimulus of free controversy broadened 
out mto the domams of Jurisprudence and Polity 
Htdland was the peaceful refuge of students such as 
Descartes And Spinoza . its free presfs played a pnncipial 
part in the spread of learning in Europe, and was even 
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the means of ongmal publication of some of the wntmgs 
of Galileo In physical science Huygens was one of an 
illustnous international company which mcluded his 
contemporary Newton, and ranks next among his 
peers both in dynamics and m optics In our own 
days the emmence of Holland m physical saence is 
iRaintained by H A Lorentz, H Kamerhngh Onnes, 
P Zeeman, and others of a bnlliant band who have 
been, m the mam, products of the great University 
of I«yden which dates from the times of national 
revival 

In his early days contemporanes m this country to 
whom Dutch sources were not very accessible owed 
their knowledge of Prof Lorentz’s writings mainly to 
expositions and discussions by a kindred spint the late 
Lord Rayleigh, and subsequently by Lodge in con- 
nexion with his thorough expenmental surutiny of the 
relation of the Earth’s motion to the aether, regarded 
as the seat of propagation of the rays of light by which 
we explore the universe No trace could be anywhere 
found of exception to the principle that Lorentz 
favoured as the basis of optical theory that the aether 
IS a stationary medium material bodies must thus 
be structures of molecular texture so open that, m the 
aimile of Thomas Young when he pleaded in 1800 for 
a revival of the wave theory of Huygens, the aether 
penetrates through movmg matter as freely as the 
wmd through a grove of trees The republication of 
,’,;apme of Prof Lorentz’s early mvestigations, m which 
historical exposition and criticism are so happily 
, ]^nded with new advance, m vol 1 of his “ Abhand- 
•^htngen uber theoretische Physik” m 1907 revealed, 
ilt any rate to one student, how much research into 
* aOarccs might have been saved him by earlier access to 
'the Archives nierlandatses of 1887 ^ The volume also 
ptMented much unpublished material There is for 
iptfunple a treatise on the Second Law of Thermo- 
djtoamics and its relation to Molecular Theory, pp 
Nothing could be more valuable, for students 
desire a real grasp of this fascinating subject, than 
COft^ted cxpisition by a master, on general Imes 
Icthd from excursions mto detail 

T^ work was doubtless even fresher then than now, 
w|iet|,;|;{}iQ prmciples the scope of which is so universal 
have jbf^n sifted and refined in all directions m so many 
essays and text-books The power and simplicity of 
,the foundations of pure thennodynamics have at all 
times been a magnet to the most powerful mmds, from 
Kelvm who persisted with the presaence of genius m 
hunting out and rediscovering in Paris the master 
tract of Sadi Carnot, down through Clausius, Maxwell, 
Jlelmholtz, Willard Gibbs One can recall the crucial 

■ “ Influence du mouvcment de la tdrre stir les pbtoomine* lomloanx " 1 
AjAmdluoseo, 1 pp 341 394 
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fundamental concept of Available, m contrast with 
Dissipated, Energy, mtroduced in a fragmentary way 
by Kelvm, whose wealth of fresh thoughts and of 
practical mterests scarcely ever allowed hum a chance 
of systematically developing any subject , its relation 
to the more convenient analytical concept of Entropy 
mtroduced by Clausius, and its physical elucidation 
m terms of a science of molecular statistics, by Boltz- 
mann and Gibbs , the luminous expositions and 
developments of Rayleigh , the theoretical outlook 
of Gibbs, vast enough to predict a full-blown new 
science of Phj^ical Chemistry before it bad come to 
birth , even such questions of pure logic as the intimate 
essential connexion of the prmciple of Carnot with 
the identification of heat as energy which came finally 
twenty >ears later One remembers a remark of Prof 
Lorentz in relation to an obituary exposition of Kelvin’s 
early activity, that he had not been aware that tins 
side of the subject had been so fully grasped at that 
early date 

In this historical feeling which has led Prof Lorentz 
so frequently to interweave his own contnbutions to 
knowledge mto a reasoned analysis of the actual 
position of the science at the time, close affinity may 
be traced with the work of Lord Rayleigh For both 
of them, perhaps espeuall> for the latter, an essential 
interest of human learmng is the story of its historical 
evolution nothing is so attractive as to recognise, 
still more to discover, the early insight of genius mto 
problems usually thought to belong to later times 
To both of them it appears to have been at least as 
congenial to explore and improve a wide field of know- 
ledge, as to engage m strenuous special calculations 
such as are the very essence of progress m dynamical 
astronomy though neither of them shirked such tasks 
when they presented themselves Perhaps nowadays 
appreciation of the past is more than ever necessary to 
balance the haste of the present 

Of late years Prof Lorentz’s activity has been much 
turned by public demands mto the direction of formal 
courses of lectures at University centres, m which his 
own thoughts and ideas are happily embedded Thus 
the standard treatise on the Theory of Electrons 
arose out of lectures at Columbia University, New 
York, m 1905 , several courses have been published m 
German , and a most mteresting and concise reasoned 
account of the state of knowledge and speculation 
regardmg statistical thermodynamic theories, leading 
up through Brownian movements and local fluctua- 
tions of energy mto the mysteries of quanta, delivered 
at the College de France in 19x3, came to be issued in 
French from Leipzig with additional notes in the ^ear 
1916 Barber discussions im this latter Subject 
(Abhandlungen, vol 1 ) followed the lines developed 0 o 




Jakuary 6, 1925] 


NATURE 


3 


by Maxwell Boltzmann Rayleigh Gibbs which 
ongmated this domam of knowledge and though now 
beset with fundamental experimental difficulties are 
still the ultimate foundation of our ideas The articles 
Maxwells Flectromagnetische Theorie (June 1903) 
and Flektronentheone (December 1903) m the 
Mathematical Encyclopaedia ire standard treatises 

His doctors dissertation (1875) ^ treatise (177 

pp) on the reflection and refraction of light which 
was abstracted at considerable length by 1 Wicde 
mann m his Betblatter, vol 1 1887 Proceeding 

from Helmholtz s form of the Maxwell theor\ it 
develops a hint contained in a footnote in Helmholtz s 
first memoir that the interfacial conditions of the 
electric theory are precisely those that lead n iturally 
to Fresnel s standard laws of reflection Transmission 
in metals also comes under review and the laws of 
reflection from their surfaces folbwing up Maxwells 
remark that gold leaf is far more transparent for the 
rapid electric alternations in light than its steady 
electnc resistant e would leid one to expect It is 
curious that Maxwell himself Im nowhere mditatcd 
the application of Ins theory to the dynamically 
fundamental sub3eit of reflection In a letter t f 1864 
to Stokes * in which he hints at his electric theory 
then taking form he remarks I am tr> ing to under 
stand the conditions at a surface for reflectnn and 
refraction but they may not be the same for the 
period of vibratnn of light and for experiments made 
at leisure 

Other early papers published m Dutch and reported 
in the Beiblaiter by long abstracts include a dis 
cussion of the propagation of sound according to the 
kinetic theory of gases (1880) and a note (1882) 
stimulated by a discussu n of Korteweg on formula: 
for the interaction between two electrodynamic 
elements constructed after the manner of that of 
Ampere 

The famous memoir in which he applied f ir the first 
Aime considerations relating to discrete molecules to 
electnc propagation in material bodies and inci 
dentally arnved at a rational refraction equivalent 
(ji*~i)j{fi*+2)p for each substance independent of 
Its density is abstracted by himself in Anmlen der 
Phystk, IX 1880 pp 641 684 Here again the version 
of Maxwell s theory developed m the first of Helmholtz s 
critical memoirs (1870) is followed possibly as being 
more accessible outside England Indeed the expression 
for the refraction equivalent is largely independent of 
any particular theory of propagation in the molecular 
medium , as is illustrated by the fact that his formula 
was identical with a result deduced ten years eaHier in 
Danish oh Imes of elastic solid theory by his namesake 

SeioatiSc Coirespondsuoe of Sir G«orge Stok«> voL i p *6 
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L Lorenz The discussion of its range venfied the 
rough substantial invariance of this expression even 
for change from the gaseous to the liquid state and 
showed that it provides an additional atomic constant 
persistuig through many types of chemical bonding 
of the atoms This is now of course a large domain in 
physical chemistry 

The contribution of a vibrating molecule to the 
radiation is treated after the manner of the general 
Stokes Kirchhoff equations in close correspondence 
as It happens with the familiar later formulation of 
Hertz for a dipole vibrator emitting electric radiation 
Extension to include optical dispersion is considered 
The result already known to the masters is enforced 
that Cauihy s statical theory which ascribed dispersion 
1 1 a sensible value of the ritio of molecul ir distance to 
wave length is for a tual matter entirely insufficient 
unless IS he remarks the laws if ittra tion are quite 
changed at molecular distances I ut its effect is not 
absolutely null and it is pointed out that cubic crystals, 
which arc isotropic on Maxwell s theory should on 
this ai ount exhibit i small secondary double refrac 
tion )f very svmmetri type Recently Prof Lorentz 
has returned to this t pi and announced the detection 
of this quality amidst others due perhaps to imper 
fectnn ot the crystal in his laboratory at the Teyler 
Institute The detailed investigations of Rayleigh 
(1892) on atomi ol stacks arranged in lattices stop 
short of the approximation here required Later 
both I orentz and Ravkigh noted th at a perfect cry stal 
should not scatter at all tl e light passing thi ugh it 

A static theory Ixang thus inadequate dispersion 
has to be ascribed to resonant vibrati in excited in the 
mold ul ar structures He w orks out as an example the 
very simplest ideal case tlat of an electric charge e 
attracted to a massive nucleus by elastic force propor- 
tional to distance which is the identical illustration 
that served him nearly twenty years later to elucidate 
the Zeeman magnetic spectral effect and the polansa 
tion of the emitted radiation The result of course 
also provides an illustration of the anomalous or 
selective refraction discovered by Kundt which he 
docs not then notice restrained possibly by our ignor 
ance which he remarks of the actual structure of 
molecules Nowadays the argument for the Lorentz 
refraction equivalent is made almost intuitive by 
correlating it with the equivalent (K - i)/(K + 2)p for 
the dielectric inductance K usually ascribed to Mosotti 
and to Clausius No demonstration could however be 
simpler than the one given even earlier by Maxwell m 
1873 for the cognate problem of the conductance of a 
medium filled with small spheres of different material 

Elec and Mag t § 314 

In 1884 Prot Lorentz directed his attention to the 



4 


NATtTRE 


[January 6, 19^*3 


effect which magnetisation exerts on the polarisation 
of reflected light, discovered by Kerr m 1878, and 
discussed immediately after on the basis of general 
theory by FitzGerald but only for transparent media 
A magneto-optic constant had to be introduced for 
each metal, naturally of complex type, which might 
be regarded as continuous with the constant of the 
Hall effect for a steady field Experimental research, 
based on his formulae, was started in the laboratory 
of Prot Kamerlmgh Onnes by Sissmgh m 1886, in 
collaboration from i88y with Zeeman and their 
results are finally reported in Archives nferlandatses , 
1894 Ecerytliing connected with magneto-optics 
excited great interest in England from the time of 
Faraday’s fundamental discovery, and the stimulating 
dynamical speculations of Kelvm (and Maxwell, 
“ Elec and Mag ” 11 ) connecting it with a rotatory 
moletular theory of magnetism Ihe discovery of 
Kerr intensified the interest The very exact material 
provided b\ Sissingh and by Zeeman was available as 
a test for a concentrated theoretical formulation 
One may be permitted to claim that the most system- 
atic theoretical development and thorough verification 
of the subject, remarkably consistent on all sides, 
IS in a Cambridge Fellowship dissertation by J G 
Leathern, Phil Trans, 1897, pp 89-127, which 
has scarcely received the attention that it deserves 
This theory attains even to features of exact prediction, 
which had been anticipated in a dissertation in Dutch 
by C H W ind shortly before 
About 1897 came the cardinal discovery of the effect 
of a magnetic field on spectra, by Zeeman, which was 
worked out in the early stages in the light of Lorentz’s 
theoretical guidance As already remarked, the 
elementary illustration by a single vibrating ion under 
elastic control, which covers all the normal features of 
the Zeeman subdivision, had been used to illustrate 
optical dispersion long before The results admit of 
easy extension to any system of electrons describing 
interacting free orbits, however complex, about a 
massive positive nucleus When there are more than 
three components in a spectral line, the vibrating 
system must be more complex The application of the 
theory of the small vibrations of general dynamical 
systems, which suggests itself at once, gave no help and 
It was scarcely to be expected that it would Recent 
schematic solutions employing the language of quasi- 
periodic systems are said to cover thoroughly the whole 
ground it would be most interesting to have Prof 
Lorentz’s reasoned views on the promise held out by 
this rather inscrutable type of analysis One observes 
that he uses here as elsewhere the well-tned method of 
discussion by mirror images, to fix the ty^ies of sym- 
metry (cf Asirophys J 1899) the magnetic field is 
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reversed m the image in order to avoid change of signs 
of all the charges, which would lead to negative nuclei 
and positive electrons 

There is a paper of 1892 in Ann der Phystk on 
refraction across thm metal pnsms, m which one 
discovers a discussion of an essential point often sought 
for, namely, the influence on the direction of propaga- 
tion by rays of the steep gradient of amplitude along 
the phase-front of the emergent tram The mtro- 
duction to this paper is on lines now strangely famihar , 
an mvestigation of what type of differential equations 
one IS formally restricted to by the principle of mvari- 
ance alone, m order to give nse to simple trains of 
damped undulations in an isotropic absorbing medium 

We come now to the two famous memoirs “ La 
Th6one ^lectromagndtique de Maxwell et son applica- 
tion aux corps mouvants,” Archives nierlandatses 
1892 (pp i8g) and “ Versuch einer Theorie der elek- 
tnschen und optischen Ersihemungen m bewegten 
Korpem,” 1895 (pp 139), both published as separate 
treatises Both of them proved to be very difficuy, 
m comparison with previous memoirs on cognj^) 
matters, partly on account of the strangeness ^^d 
complexity of the notation and analytical procj^ es 
to English readers saturated with Maxwell’s notiiion 
and his more mtuitive procedure One might perhaps 
guess that both of them were worked up gradually, as 
seems to have been Prof Lorentz’s custom, out of 
professorial lectures for they include digests of 
previous papers The mam feature in both is the 
expansion of the Maxwell theory on the basis of mobile 
elementary 10ns, regarded simply as coherent volume 
distributions of electricity, as the sources of the field 
That point of view had already been clearly expressed 
m the paper of 1878-80 on refraction - equivalents 
and incidentally on the explanation of dispersion, but 
was then developed more m terms of attractions at a 
distance after Helmholtz As regards the dynamical 
side, both memoirs proceed through the pnnciple of 
d’Alembert in a form which makes it to sonie extent 
a substitute for minimal Action Lookmg through 
them in the light of to-day the second, which appeared 
early m 1895 and referred largely to optical phenomena, 
seems much the more striking Thus he recognises 
that the Maxwell stress for free space does not balance 
when the state of the system is not steady, unless a 
quantity which Poincar^ afterwards described as ^ 
distribution of a momentum connected with the stt^ 
IS taken mto account this was the beginning Qf the 
stress-energy-momentum tensor The correction in the 
Fresnel convection-coeffia«it for transparent media ia 
obtained, arising from dispersion, which in receilt year# 
Zeeman has fully verified All kmds of optical ctonyeo* 
tive phenomena are closely considered 
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But the mam result is the establishment of a Professor) to the frame of space and tunc instead of the 

systematic correspondence between the electro- molecular aggregations of matter, each taken separately, 

dynamic fields of a material system at rest m the which accidentally occupied it The question is then 

aether and the same system convected with a uniform no longer confined to shrinkage of the material frames 

velocity V The result in its simple form holds only of terrestrial experiments effects must be expected 

up to the first order of u/^ The fields are not identical, over astronomical distances across empty space 

unless certam of the vectors are ignored as bemg un- Adaptation of the Newtonian law of gravitation mto 

real and merely mathematical expressions But he a form mvariant for the fourfold space-time frame of 

points out that all relations concerned with the inter- Minkowski, which was the final analytical consohda- 

actions of matter, such as alone experiment could test, tion of this aspect of the subject, was effected by 

are unchanged by the convection This is the first Lorentz and by others with a view to search for astro- 

systematic appearance of the electrodynamic principle nomical indications, and in particular to find out 

of relativity It can be extended m modified form with whether the outstanding mmute secular rotation of 

confidence to the second order of v/c, at anv rate on the orbit of the planet Mercury , already the standard 

an electnc theory of matter, for the electrons within test for modified laws of gravitation became amenable 

the atom are still small enough compared to their The changes thereby introduced prov ed to be of small 

distances apart to lie treated as pomt charges , and account 

that covers the whole practical held except the domain Meantime Linsttm seems to have been strugglmg 
of /J rays But when, as Prof Lorentz noted in 1904, to get rid of the Minkowskian uniform universal space- 
the truth of the result as thus extended is found to hold time, wluch was just as absolute in its combined four 

for the field up to all orders, the completion of this dimensions as was the Newtonian scheme of separate 

exact correspondence to include the atomic structure spaf'i' and time By identifying loially the essential 
has to become a postulate or assumption that was features of a physical field with mlrinsu differential 

the birth of the modem efforts towards unrestricted constructs m the fourfold expanse, named tensors, 

convective relativity as an abstract formulation hold- of wluch a formal calculus had already been fully 

ing far beyond experimental verification developed by Ricci and Levi-Civila, he was able finally 

There is a strikmg formal analysis near the end for to select a group of related local tensors as the result of 

the effeet of convection on rotational optical media tentative adaptations so as to exhibit the now famous 

For an isotropie medium the orduiary rotational view of gravitation is represented by warping of the 
modulus will be altered, and also a new rotational fourfold pscudo-spatial expanse around the material 

effect involving interaction of the vector velocity of nuclei I hough this can scarcely be said to have 

convection with the vectors of the field can arise explained gravitation, it has been widely held to have 

As the result is of the first order in v/c, It IS difficult to explained (or alxihshed) space and time it merely 

see how it could exist on a purely electnc theory of forced gravitation, just as it hapjicns to exist, into 

atomic structure, so that the two formal effects the elec trodynamic frame with its property of insensi- 

should cancel It appears that the experiments of hility to uniform convection, with no detnment to 

Mascart (1872) were scarcelv adequate to verify this the results of Newtonian physical astronomy and a 

absence of effect Anyhow the prmciple of electro- rather better account of the problem of the Mercury 

dynamic relativity repudiates any effect altogether perihelion 

Hitherto the transformation, up to the second order. This empirical building up of a field of gravitation 
for convection was ascribed to tlie molecular system, out of tcnsorial constructs belonging to a space time 

the frame of reference of spate and time remaining expanse, now differentially heterogeneous, was coni- 

mvariable For steady states of the system, m which pletcd by adapting the Mmkowskian vector potential 

tune does not come into consideration, it meant a of the pervading eleetrodynamic and optical field to 

shrinkage along the direction of convection cliangcs the same conditions The need for a more physical 

so rapid that the alteration of the measure of time setting, at any rate to those who believe m mmimal 

could be effective scarcely oaurred, and were put Action as the ultimate and necessary bindmg principle 

aside When Prof Lorentz pointed out that the in physical analysis of a molecular world, seems to 

transformation, which is now known by lus name, was have been met immediately to a considerable extent 
exact as regards eleetrodynamic fields in free space, by Lorentz and soon after by Emstem himself and bv 

and also exact to some extent when there are elqctnc Hilbert “ The discussion of some parts of Emstem ’s 

densities in the field, the subject took on a new and theory of gravitation may perhaps gam in simplicity 

wider trend The transformation was transferred by and clearness, if we base it on a principle similar to 

Emstem (m recent years attached to Leyden as part-time that of !)^amiitcm - Now that we are m possession 
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of Einstein’s theory we can easily find how this vana/- 
tion principle must be formulated for systems of 
different nature and also for the gravitation field 
Itself ” (Prot Amsterdam Acad , Jan 30, 1915) 
This IS not the place to pursue the contentious view 
(cf Pktl Mag , Jan 1923) that the Least-Action dress, 
just because it is so closely interwoven, is like the 
shirt of Nessus, and tends to make havoc of the spatial 
philosophy though without destroying the tentative 
validity of the elegant analytical method Possibly 
Prof Lorentz may be tempted to unravel thiN question 
m his admirable judicial manner 

In the subsequent years the Proceedings of the 
Amsterdam Academy became a focus for the literature 
of the gravitation theory, mainly m a scries of papers, 
apparently first delivered as lectures, by Prof Lorentr 
himself, in which he develops the tensor scheme m an 
elegant way of his own by a differential geometry 
mvolvmg use of infinitesimal loci of constant geodesic 
radius as a kind of indicatrix Among many other 
papers, doubtless arismg from a common inspiration, 
one recalls Droste’s detcrmmation, simultaneous with 
Schwarzsthild’s solution, of the exact graciUtional 
field of a particle, and Nordstrom’s of the field of an 
electron 

One can look back, still with undiminished surprise, 
at the vast mass of intricate literature on this subject 
which flowed westward, mainly from Berlm and Leyden 
and Gottingen (and also from Italy), when Central 
Europe was again thrown ojien after the end of 1918 
The difficulties of a strange though potent and elegant 
calculus could be surmounted by application , but 
the mysteries of unfamiliar meanings and implications 
m imagmary space and time could give rise to abundant 
misconceptions The unuiitiated must still be wary 
in approaching this unexplored and treacherous 
domain, in which Prof Eddmgton has recently detected 
for us, by beautiful analysis of algebraic tensors, how 
mere co-ordinates are liable to undulate across the 
field on their own account entangled with the gravita- 
tional waves in the underlying spatial reaUty 

There is no space to pursue this review of Prof 
Lorentz’s work further A survey of his activity is 
a liberal education in the history of physical science 
for the last half-century Reference to the Proceedings 
of the Amsterdam Academy for the last twenty years, 
in the handsome form of the edition m English, will 
reveal the breadth and informative character of his 
investigations But this senes of volumes is long and 
portly , and he would confer a great boon on students 
of physical science the world over if he could manage 
to contmue the edition of Collected Papers of which 
the first volume appeared m 1907 He will be excused 
the task of -econstruction to bang them up-to-date 
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which he then essayed, and which perhajps HftA tt 
cause of the delay 

Needless to say, Prof Lorentz has ^ttamei^ to ftU 
the distractions all over the world that ore appropriate 
for a man of science He has long been a Foreign 
Member of the Royal Society, and is m the lists of 
Rumford and Copley medallists For the working 
congresses on the theories of physical science that are 
a feature of our time, he is an almost mdtspensable 
chairman Great Imguistic gifts, aboundmg leanung, 
clear and rapid grasp of a pomt of view and prompt 
exposition of it in a different language, ease of approach, 
tolerant appreciation and encouragement of specula- 
tions still unverified, are familiar to his scientific 
colleagues We may hope that his time will not be 
diverted overmuch to admmistrative work such as 
could be done bv others Joseph Larmor 


The Botanical Survey of Bntish Malaya. 

The Flora of the Malay Peninsula By H N Ridley 
Vol I Polypetala Pp xxxv + 918 (London 
L Reeve and Co , Ltd , 1922 ) fijr net 

T he Malay Peninsula, for which the opening 
volume of a Flora by Mr H N Ridley has been 
published “under the authority of the Government 
of the Straits Settlements,” is an important and, save 
for the narrow northern section nearest Siam, a typical 
province of the 1 ropical Rain-Forest Region Though 
Europeans secured a footing m this Peninsula four 
centuries ago, the survey of its vegetation was long 
deferred The Portuguese, who occupied Malacca in 
1511, had done little before their expulsion by the 
Dutch in 1641 The Dutch, who, with two short 
breaks (179^-1801 and 1807-18), owned Malacca till 
1825, scarcely did more Rumpf, whose “ Herbarium 
Ambomense ” (1750), completed on September 20, 
1690, survevs the vegetation of the Malay Archipelago, 
avoided dealing with Malacca Rumpf regarded the 
Malay Peninsula as belonging to continental India, and 
Valentijn, m his “ Oost-Indien ” (1726), held the same 
view 

The British Ijecamc interested in the Peninsula when 
Penang was acquired in 1786 Sir Joseph Banks, 
president of the Royal Society, satisfied the directors 
of the East India Company that a survev of the vege- 
table resources pf their territories was essential, anti 
in 1793 the Calcutta Botanic Garden was permitted 
to add survey operations to its acclimatisation Work. 
The investigation of the vegetation of the Peninsula, 
then begun in Penang, was extended to Malacca wbe^ 
that Settlement was first captured from the Dutch in 
1795, an<l to Singapore when that Settlement was. 
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fotmded at the second restoration of Malacca to Holland 
In 181S. Before Malacca became permanently Bntish 
in 1825, Banks had died and the company had adopted 
another policy Botanical survey at Calcutta was 
inhibited, and dunng 1828-33 the company dispersed 
the contents of the Calcutta Herbarium 

The valuable work accomplished by the Calcutta 
Garden since 1793 in Penang and Singapore, however, 
could not be undone , as regards Malacca, the reproach 
to England induced by this retrograde policy was 
removed by the private exertions of Griffith during 
1841-44 and Maingay during 1862-69, whose collections 
went to Kew Largely owing to Griffith’s work, more 
than one-sixth of the plants describSjfcby Hooker and 
Thomson in their “ Flora Indica ” (1855) are Straits 
Settlements species , thanks to Maingay, the Straits 
Settlements plants in the two opening volumes of 
Hooker’s “ Flora of British India ” (1872-79) rose to 
nearly one-fourth of the whole During 1874-79, the 
Straits Government organised relationships with the 
western Native States which rendered the latter 
accessible To assist Hooker the Calcutta Garden 
undertook, dunng 1881-86, the botanical investigation 
of P6rak, and the Malay Peninsula plants described 
in those parts of Hooker’s Flora issued dunng 1887-97 
rose to nearly one-third of the whole 

In 1888 Mr Ridley was appointed Director of 
Gardens and Forests, Straits Settlements , in 1889 
King, at the desire of Kew and of the Straits Govern- 
ment, began at Calcutta his “ Materials for a Flora 
of the Malayan Peninsula,” as a supplement to the 
Indian Flora Hooker had already issued and a pre- 
cursor of the Malay Flora Mr Ridley has now com 
menced By 1902 King had completed the Polypetalje , 
the Matenals of 1889-1902 thus correspond with the 
1872-79 parts of Hooker’s Indian work and with the 
first (1922) volume of Ridley’s Malay flora Two- 
fifths of the plants in King’s Matenals had not been 
reported from the Peninsula when Hooker’s work was 
written , one-third were new species Nearly one- 
fourth of the plants now described by Mr Ridley had 
not been reported from the Peninsula when King 
wrote , one-seventh are species discovered since the 
Matenals appeared The vegetation of the Penin- 
sula in wealth and variety claims companson with 
the richest province of the Tropical Ram-Forest 
Region 

If much has been done to remove what was long a 
reproach to Europe, much, as Mr Ridley explains in 
his introduction, has still to be accomplished before 
the vegetation of the Malay Peninsula can be regarded 
as fully investigated A generation hence the additions 
to his Flora may be as extensive as his additions to 
King’s Materials. This only increases our obhgation 
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to him for placing at the disposal of economic students 
the npe and exact knowledge of which he has such a 
store, and gives nse to the hope that he may soon 
comjilete the task so worthily begun His descrip- 
tions are clear and concise, and he has done well to 
confine his citations of earlier authorities within rigid 
limits , if there be a fault, it lies in the fact that 
occasionally he has exceeded his own limits by omitting 
references to the works he usually cites By addmg 
text-figures illustrating most of the families discussed, 
he has enhanced the value of the work , Mr 
Hutchinson’s drawings are so effective that the only 
regret they cause is that thev should be so few Those 
who use the work will not confine their commendation 
to the author and his artist , if the price be considerable. 
It will at least be conceded that printer and publisher 
alike have fulfilled their duties well 


Geodetic Levelling 

Ordnance Suniey The Second Geodetic Levelling 
of England and H ales, igi^-rgsi Published, by 
Order of the Ministry of Agriculture and Fisheries, 
bv Col Sir Charles (lost, Director-General of the 
Ordnance Survey, Southampton, 1921 Pp 62-1-46 
plates (London H M Stationery Office, 1922 ) 
17s (.id net 

T he accuracy of modem levelling is a thmg which 
always causes surprise when the great number 
of separate operations which enter into the composition 
of a Ime of any length is considered 
In the work under notice perhaps the most strikmg 
result is that the line of levelling starting from mean 
sea level at Newl>n, not far from Land’s End, and 
terminating at Dunbar on the coast of Haddmgtonshire, 
generates m all that distance of about 600 miles a 
probable error of only two mches, so that, when it was 
found that mean sea level at Dunbar was ten inches above 
that at Newlyn, it was possible to say with confidence 
that the discrepancy was real and due to a deformation 
of the mean sea-level surface and c^uld not be attributed 
to an accumulation of error in the levellmg 
The volume contains an introduction by Colonel 
Sir Charles Close, four chapters by 1 1 -Col A J Wolff, 
and five by Mr H L P Jolly Tlie operations which 
It desenbes fall mto two separate parts, namely, the 
determmation of the mean sea level and the levellmg 
Though the old levelling of England had mean sea 
level at Liverpool as its datum, the height of mean sea 
level had not been determined with accuracy, and a 
new deterrfunation was necessary , it was very desir- 
able abo to obtam records when^y the fluctuations of 
meaa sea tevcl cogld ^e exammed and analysed 
Accordingly, .three! tidal objervatones with automatic 
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gauges were estabbshed, at Newlyn, I'elixstowe, and 
Dunbar respectvvely In the selection of these places 
the late Sir George Danvm was consulted 

The levelling shows that the equipotential surface 
through the mean level of the sea at Newlyn passes well 
below mean sea level at Dunbar and slightly above that 
at Felixstowe There is thus a question as to what 
should be adopted as the datum for the levelling 
Either the mean of the different sea levels might have 
been used or tlie equipotential through mean sea level 
at one point might be the datum for all The latter 
was decided on and the decision was unquestionably 
right 

An interesting chapter is devoted to the effect of 
meteorological conditions on the level of the sea flus 
shows that part of the discrepancy of o 8 i ft between 
mean sea level at Newlyn and Dunliar can safely be 
attributed to the fact that, for the six years diirmg 
which the observations continued, the average baro- 
metric pressure was higher at Newlvn than at Dunbar 
by o io 8 in , this would depress the level of the sea at 
Newlyn by about o 13 ft The greater portion of the 
difference still remains to be accounted for however, 
and It seems that the cause mav best be sought in the 
effect of wind 

The relation between the daily mean level of the sea 
at Newlyn and the atmospheric pressure-gradient has 
been studied and a formula deduced that gives results 
m wonderfully good accordance with observation 

That the levelling was carried out with conspicuous 
care and success is demonstrated by the smallness of 
the probable error of the long line from Newlyn to 
Dunbar , and the heights of the bench-marks are now 
known with such accuracy that if in the future these 
are found to have changed it will undoubtedly mdicate 
that the marks have moved The old levellmg of 1850 
was unfortunately not precise enough to permit of the 
differences found, considerable though they were, being 
attributed to real movement 

Particular attention has been paid to the design and 
to the selection of the situations of the bench-marks, 
on the stability of wliu h the value of the work depends 
The sites have been chosen with special regard to the 
geological conditions, “ avoiding as far as possible the 
softer rocks and those liable to surface changes ” 

In the design of the primary bench-marks an mterest- 
ing detail is that two reference marks, situated side by 
side, art provided m each , one is a piece of gun- 
metal and the other a polished flint The number of 
primary bench-marks is large, the interval between them 
bemg on the average about thirty-five miles, and it is 
scarcely possible that any upheaval or subsidence of 
a geodetic kind can take place without affectmg the 
heights of some of them 
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The discussion m Chapter IV of the dyna^ ’an 4 
orthometric connexions is clear and good, but it should 
perhaps have been stated, with reference to the formula 
for the value of gravity, that though m all probability 
the results obtained by the use of Helmert’s constants 
are suffiaently accurate, yet the correct quantity to 
employ is not the computed value of gravity but the 
actual value obtamed by observation We may feel 
tolerably sure, from experience gamed m other countries, 
that the difference between these two values will not 
be great, but as no gravity survey of this country has 
ever been made we cannot say that we know tfiat that 
is the case ; 

The errors to which levelling is liable are fully dis- 
cussed m Chapter VIII The origm of the systematic 
errors, which are undoubtedly met witli, is obscure It 
IS here stated that “the systematic error mustlbe 
systematic with respect to sometlimg and there is 
always the possibility of finding out what the deter- 
mmmg condition or thing is It is a matter of almost 
universal experience that the direction of levelling is 
one such condition ” Until, however, some satisfac- 
tory explanation has been given of the way in which 
the direction affects the errors it cannot be said that 
the connexion has been definitely estabhshed 

The French levellers, under the direction of M Cb 
Lallemand, have probably paid more attention to this 
question than any one else, and it is worth noticing that 
the early procedure was to do the levellmg m both 
directions on the same day, whereas now the rule is to 
do the second levellmg on a different day If the 
systematic error were principally due to the direction 
the best procedure would clearly be to do the two 
levellmgs on the same day, under as similar conditions 
as possible, when the effects of direction on the two 
results could be expected to be equal but opposite It 
seems that this was the origmal expectation , experi- 
ence, however, showed that the expectation was not 
fulfilled, and so the preference was given to separate 
dates, “ qui assure ” (to quote M Lallemand) “ une 
plus grande van^t 4 dans les conditions atmosph'*^||^ 
d’ex^cution des deux nivellements et, par suite, en cas 
de concordance de ceux-ci, autonse davantage k penser 
qu’ils sont exempts d’erreurs syst6matiques ’’ 

This evidence, however, is not very conclusive 
Concordance may merely mdicate that the errors were 
equal and of the same sign m both cases, so that 
whatever error there was will appear undiminuhed m 
the mean Discordance means that most probably the 
errors were of opposite sign, but, the conditions under 
which the two levellings were done havmg been different, 
It would be un)ustifiable to assume that the errors were 
equal In neither case, therefore, have we ahy certainty 
that the mean of the two results will be free from error.. 
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We agre«^^*wfth the statement made m Chapter VIII 
“ that tft^ IS reason to doubt whether the systematic 
error m tiiie mean levelhng of a hne, derived from the 
discrepancy between the backward and forward levcl- 
Img, IS a reliable guide to the actual accumulation of 
error within the hne ” 

Putting aside such matters as instability of pickets, 
which are clearly capable of producmg a systematic 
effect depending on the direction m which the work 
proceeds, the connexion between the remainder of the 
systematic error and the direction does not seem to be 
well established and is a matter which calls for further 
mvestigation 

Turning to the equipment which was used for the 
levelling, special attention is due to the staves called 
the ** Cambridge Staves,” which came mto general use 
in 1914 They are described by Lt-Col Wolff m 
Chapter II The novelty of their construction is that 
the graduations are not on the wood of which the body 
of the staff is composed, but on a strip of invar let into 
a groove on the face of the staff This strip is firmly 
attached to the base of the staff, and is presumably 
kept taut by some arrangement fixed at the top, but 
this detail of the construction is not given 

The thermal expansion of mvar is so small that no 
account has to be taken of changes of temperature, 
which simplifies the computations and adds to the 
precision of the work Staves of this pattern would be 
still more advantageous in countries where the climate 
IS less temperate than it is m England 

The book is well illustrated, and the closing errors, 
discrepancies, adjustments, and route-profiles of the 
circuits are very clearly displayed in a senes of diagrams 
The work is well produced on the whole, but there are 
signs that the printers were not quite accustomed to 
mathematical symbols with accents, subscripts, etc 
These are minor blemishes, however, and do not de- 
tract from the great value of this admirable piete of 
work G P L C 


Scientific Work in the Dutch East Indian 
Seas 

De Zeeen van Nederlandsch Oost-Indte Uitgegcven 
door het Konmklijk Nederlandsch Aardnjkskundig 
Genootschap Pp 1x4-507 (Leyden E J Brill, 
1933 ) 30 guilders net 

T his heavy volume, illustrated with numerous 
photographs and several foldmg maps, treatmg 
of our knowledge of the Dutch East Indian seas, is 
published by the “ Koninkhjk Nederlandsch Aardnjks- 
kundig Genootschap ” on the occasion of its fiftieth 
tUUiiversary In it, six specialists give a summary of 
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the work done m their respective branches of science, 
and the results are worthy of the attention of many 
more than those acquainted with the Dutch language 

In the first chapter. Col I’Honor^ Naber gives a 
histoncal sketch of the research work that has been 
done, begmnmg with the famous Marco Polo, the first 
European who travelled m those seas in the thirteenth 
century, and whose book was translated mto English 
by H Yule (London, Cordier, 1903) More important 
for us, however, are the expeditions of the last century, 
when the Ctiallenger began the work which was earned 
on by the Stboga and the Bah 

The second chapter, brmgmg forward Adm Tyde- 
man’s work on the depths of the sea, is accompanied 
by a splendid map, showmg the extension of the flats, 
as well as the distnbution of the cunous deep channels 
or troughs, that form one of the most characteristic 
features of this part of the world , for example, the 
Java trough, 6000-7000 metres deep, the Mentawei 
trough, and the well-known Mmdanao trough, where 
the greatest depth of the sea, between nme and ten 
thousand metres, is found 

Then follow accounts of mvestigations on tempera- 
ture, salmity, density, and dissolved gases m the sea 
water, communicated by Prof Ringer Many dia- 
grams and tables arc a welcome guide in what might 
have been a labyrmth of ciphers 

An account of the maritime meteorology and the 
tides, written by Dr van der Stok, and illustrated by 
maps and tables, explains the interestmg phenomena 
which tide-waves show in an archqiclago, the isles of 
which form numerous obstacles to the movements of 
the water The theoretical part of this chapter is 
highly interestmg 

Dr Max Weber’s treatise on the biology of the sea 
IS verv important, as might be expected from th^ 
leader of the Stbnga exjiedition The different zones 
of life in the oceans, the c oral reefs, and the conditions 
of deep-sea life are especially treated, and Mrs Weber- 
Bosse adds an important chapter on plant life m 
tropical seas, which is so absolutely different from our 
coastal vegetation, where only very few Phanerogamse 
come down to and mto the salt or even brackish water 
of bays and estuaries 

The next chapter, on the geology of the region, by 
Prof Molengraaff, is perhaps the most mterestmg of 
the volume 1 he writer first pomts out the remarkable 
difference between the western and eastern parts of the 
Archipelago The western part, the shallow Soenda 
sea, was dry land durmg the Glacial period, while m 
the eastern part rows of little islands alternate with 
deep-sea ba^, causmg a very unequal reUef of the 
sea bottom The theory of the smkiE^ of the sea-level 
and the coral-reef {uroblem, which ai% narrowly 
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interlaced, are amply discussed Good maps help to 
make these difficult problems easier to understand 
In the last chapter Adm Phaff gives a description 
of the coast lines of the East Indian Isles 
In his preface Dr W v d Stok states that only new 
and very costly expeditions will be able to brmg new 
%ht on the subjects treated m this volume, so we must 
therefore be glad to possess such an excellent summary 
of our knowledge of the East Indian Seas 

W G N VAN DER SlELN 


For the Diffusion of Knowledge 

Annual Report of the Board of Regents of the Smithsonian 
Institution, showing the Operations Expenditures, and 
Condition of the Institution for the Year ending June 
30, 1920 (Washington Goiernment Printing 
OlIicL, 1922 ) 

O F the 704 pages that make up the volume before 
uij 550, accompanied b> 230 plates, are 
assigned to the appendix Ihe Ixidy of the report is 
somewhat dead by now, but the large tail is still lively 
enough to attract attention It consists, as usual, of 
papers general in character and ranging over the held 
of human intellect from astronomy to fine art There 
are 27 such papers, of which 14 are original and by 
Americans, and 13 are reprints or translations of 
articles by American, British, and hrench authors 
All are examples of popularisation of a high type, and 
many of them could bo understood bj readers with 
little or no previous knowledge of the subject The 
names of H H Turner, W D Halliburton, M Caullery, 
and Auguste Lameere among the foreign authors mdi- 
cate the general excellence The papers that appear 
here for the first time are, to a large extent, summaries 
of work that has been published elsewhere, but some 
of them contain matter that seems to be fresh 
Dr N 1 Mclndoo’s article on the senses of insects 
may serve for example After discussing the nature 
of insect vision bj the simple and the compound eyes, 
he proceeds to the sense of smell, and considers it first 
as a means of recognition In msects that sense is far 
more developed than in man, yet Dr Meindoo found 
that by smell alone he could distinguish the three 
castes of bees as well as other components of the hive 
It IS probable that each individual bee has its peculiar 
odour, but the combination of all these that makes up 
the hive odour is regarded as the most important, as 
indeed the ruling power in a colony It " is a means 
of preserving the social life of the bees from without, 
and the queen odour which is a part of it msures con- 
tmuation of the social life withm The workers ‘ know ’ 
their hivc-mates by the odour they carry This insures 
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harmony and a united defence agamst attack The 
queen odour constantly informs the workers that their 
queen is present Even though she does not rule, her 
presence means everything to the bees m perpetuating 
the colony Thus, by obeymg the sUmuh of the hive 
odour and queen odour, and being guided by instmct, 
a colony of bees perhaps could not want a better ruler ” 
Among ants the same broad principles hold, but here 
the family odour retains its importance 

What then are the organs by which insects recognise 
these odours? Dr MeIndoo has identified them as 
small pores scattered or grouped on the body and 
appendages A nerve ends m each pore, and the 
opening is often protected by a hair By covering the 
pores, experimental proof of their olfactory function 
was obtamed 

That bees, among other msects, can discriminate 
between foods is well known, and that their power of 
discrimmation exceeds that of man was experimentally 
proved by Dr Meindoo He ascribes this power, 
however, not to taste, but to smell Taste and smell 
are closely allied, and it is possible that the only 
difference lies m the organs that respond, the stimulus 
Itself bemg identical In bees there appear to be no 
such organs connected with the alimentary tract, so 
that the discrimmation is probably by smell 

Passmg over the sense of touch, we find some novel 
remarks on the sense of hearmg, and an mterpretation 
of certain organs on the antenme (pore-plates and 
Johnston’s organ) as possibly auditory in function, 
though the audition can, in that event, be little more 
than an exaggerated sense of touch 

Whether there are m insects or in any other animals 
senses of a nature entirely hidden from us, is a question 
raised by Mr H H Beck m an article on “ The Occult 
Senses in Birds ” (reprinted from the Auk) In some 
species of moth, for instance, a female exposed but 
invisible will soon attract the males of the species 
Vanous explanations of this have been suggested — 
from Mr Beck’s “ mate - finding sense ” to wireless 
telegraphy, but Dr Meindoo believes that the highly 
developed sense of smell is enough to account for it 
The same faculty surely renders it unnecessary to 
postulate, with Mr Beck, a special “ food-findmg 
sense,” though his story of vultures from eight miles 
away spottmg a freshly-killed dog at the bottom of a 
smk-hole is certainly uncanny Then there is the 
hommg sense — the most puzzlmg of all , but it seems 
less rational to demand some mysterious force, as 
Bcthe does, than to suppose the exercise of the usual 
senses more highly developed than a townsman can 
ever imagine, used simply or m combination, con- 
sciously or unconsciously 

One might pass on to consider some curious instincts 
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set forth in the account of two insects of the orchard^ 
by Mr R E Snodgrass, or to learn a lesson from 
Prof I^meere's lecture on the ongm of insect societies 
Or one might get practical hints on the suppression of 
msect pests by a better utilisation of birds from Mr 
W L McAtee, or excite oneself over the adventures m 
the life of a fiddler crab, so delightfully told by Mr 
0 W Hyman But we must reluctantly pass all 
these, and pass too Mr Bassler on the little Polyzoa, 
Mr Gilmore on the mighty horned dinosaurs, Mr 
Maxon on the Botanical Gardens of Jamaica, Mr 
Safford’s strange study of the narcotic Daturas, and 
the richly illustrated articles on IIopi Indians, modern 
Mexicans, and racial groups and figures, by Fewkes, 
Genin, and Hough Wc must end, but we permit 
ourselves the perhaps too obvious comment, that this 
publication is indeed an admirable example of “ the 
diffusion of knowledge among men ” 


Our Bookshelf 

Introduction d la ghmitne tton-Eucltdtenne Par 

Dr A MacLeod Pp 433 (Pans J Hermann, 

1922 ) 20 francs 

In the theory of relativity, on which so much has been 
written during the last few }ears, one of the main 
difficulties encountered by most readers is the un- 
familiar conception of space and time mvolved Apart 
from the difficulty in the conception of a spac e-time 
continuum, the notions that space as we know it may 
possible be only of limited extent, and that the sum of 
the angles of a tnanglc is not necessarily equal to two 
right angles, are apt to prove only too bewildermg to 
readers whose knowledge of geometrical matters is con- 
fined to the Euclidean system 

The question whether the axioms imposed by Fuclid 
are necessary for building up a logical system of 
geometry has long engaged the attention of mathe- 
maticians In the non-Euchdean system, largely 
developed by Gauss, the absolute, t e the “ circular 
pomts at mfinity ” of Euclidean geometry, is replaced 
by a non-degenerate conic All this entails revised 
definitions of such terms as “ distance ” and “ nght 
angle ” 

Dr MacLeod m the work before us presents the 
subject with strict logical precision, the reasoning 
which leads to the various results being given fully and 
accurately The actual amount of ground covered 
IS not so great as m Mr Coolidge’s treatise, a book 
which occasionally suffers from over-condensation Un- 
mitiated readers will be mterested in noticing that the 
proof of a familiar proposition, that the greater angle 
of a triangle is opposite the greater side, requires six 
pages of reasonmg The book would have been im- 
proved by more diagrams, but these can be supplied 
without difficulty It can be recommended as an 
excellent introduction to the subject 
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History oj the Theory of Numbers By Prof L E 
Dickson Volume II (Publication No 256, Vol 
II ) Pp xxvi 4- 803 (Washington Carnegie 
Institution of Washington, 1920 ) 7 50 dollars 
The arithmetical questions treated by Diophantus of 
Alexandria, who flourished about the year 250 a d , 
mcluded such problems as the solution of the equations 
x+y+z=‘ 6 , xy+s^u^, xy-z=v^ 
in rational numbers I ittle attention was giv en to this 
type of problem from Diophantus 's time till that of 
Permat (1650), the founder of modem Diophantme 
analvsis The most general arithmetical question to 
which the ptculuir methods of Diophantme analysis 
apply IS the determination of all the solutions m rational 
numbers of a sysUm of algebraic equations 

R,{xi,xg, x») = o, i-»i, 2, m, 

there hung more unknowns than equations Particular 
problems of this type have attracted the attention of a 
verv large number of workers 

Prof Dickson, in the second volume of his History, 
gives an account of what has been accomplished m this 
field of thought Original memoirs have been carefully 
scrutinised and abstracted Naturally , m such a com- 
pilation, there is much matter which would not now be 
regarded as of any great siicntific importance, and, m 
fact, tlic mam value of many of the reports is on the 
side of historical development 
Scientifically , the most important chapters m the 
present volume are those on (1 ) partitions of numbers, 
(11 ) representation of numbers as sums of squares, (111 ) 
Pellian ccjuations, (iv ) indeterminate equations of the 
third degree, ancl (v) Permat’s last theorem It is 
to be tnistcci that the mathematical world will duly 
appreciate the immense amount of labour expended by 
Prof Dickson in the preparation of such a book 

W E H B 

Penrose's Annual The Process \ear Book Review 
of the Graphic Arts Edited by William Gamble 
Vol 25 Pp XVI + 1 10 Opiates + 64 (London Percy 
Lund, Humphries and Co , Ltd , 1923 ) 8 j net 
Mr Gamblk, in his editorial review of process work, 
looks back twenty-seven years to the first volume of 
this annual and remarks upon the improvement of the 
process block smee then He considers that it is now 
so perfect that there is little if any possibility of advance 
m this direction “ The signs of the times are that the 
process block has passed its prime and that there will 
be a slow and steady diminution of its employment ” 
Rotary photogravure and off-set lithography are 
improving, and collotype is reviving, its most important 
application bemg in the highest grade of colour work 
The superseding of type composition bv a photo- 
graphic method occupies a promment position in the 
volume The “ photoline process ” of Mr Arthur 
Dutton, though the machinery for it is not yet on the 
market, is so far perfected that we have here good 
examples of solid text, tabular matter, title pages, 
ornamental work, and a demonstration that any size 
of letter can be obtamed from one master alphabet 
The body of the book contains several articles of 
exceptional value following the editor’s general 
summary Mr Stanley Morison contributes a long 
and well illustrated histoncal article on “ Prmtmg m 
France,” and “ Pnntmg m China ” is dealt with m a 
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shorter contribution by Mr Gilbert McIntosh There 
IS also a note on the Garamond Type, with several 
examples of it The illustrations representmg process 
work arc, as usual, numerous and very diverse Tliey 
include a reproduction from an impression of a wood 
engraving by the swelled gelatme method and a 
half-tone direct from Nature Altogether it is a very 
mterestmg volumei 

Tl^e Psychology of Thought and Feeltng A Conservative 
Interpretation of Results in Modem Psychology By 
Dr C Platt Pp x + 290 (London Kegan Paul, 
Trench, Trubner and Co , Ltd , 1921 ) ^s 6 d net 
The author’s claim in the sub-title is, on the whole, 
justified The social and educational bearings of the 
subject are kept in the foreground , technicalities and 
controversial or metaphysical problems are, for the most 
part, avoided On these terms, as stated m the preface, 
one is not led to expect more than one finds — a presenta- 
tion that includes much of the newer teaching but does 
not break touch with older methods of treatment The 
trouble, perhaps, is that if “ metaphysical ” problems 
be avoided the result is likely to be an emulsion in which 
the drops do not combme though they may be swallowed 
together If we elect to follow M Bergson and call the 
great life-urge the ilan vital, the concept of nerve-force 
or neurokyme and that of unconsi lous cerebration ran 
scarcely coalesce therewith , and if the nerve-force be 
said to leap a microscopic gap at the synapse, and if it 
be also said that at each of these gaps, a choice presents 
Itself, the two statements do not seem to be “ meta- 
physically ” in part materia The author is doubtless 
not less aware than any of his readers of the difficulties 
that must arise if the more fundamental issues be 
passed over For the most part he gives a readmg of 
the facts which will be found sufficiently free from 
extravagance as to be spoken of as conservative 

Researches on Cellulose By C F Cross and C Dor^e 
IV (1910-T921) (Vol 4 of the Series “Cross and 
Bevan ”) Pp x + 253 (Ixindon Longmans, Green 
and Co , 1922 ) 151 net 

“ Cross and Bevan ” are two names inseparably 
connected with our knowledge of cellulose Ihe ' 
present volume is a continuation of a senes of mono- 
graphs on the subject Although the properties of 
cellulose arc of such immense importance in nearly all 
branches of industry, the complexity of the subject is 
so great that, in spite of a considerable volume of 
valuable research, there are still many obscure regions 
The authors have brought together the results of 
research earned out by vanous workers, with helpful 
and constructive criticism The result is a very useful 
monograph, which will be of great value to workers in 
this field 

The Psychology of Day-Dreams By Dr J Varendonck 
With an Introduction by Prof S Freud Pp 367 
(London George Allen and Unwm, Ltd , New 
York The Macmillan Company, 1921 ) 185 net 
There is much m Dr Varendonck’s book which will be 
of interest and of value to psychologists not only of the 
newer schools but also to those who are nowadays 

r ken of as “ academic ” The central aim is to 
jntangle under distinguishmg analysis the part 
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(i) played by “ affective thmking ” (or what Rrof Freud 
m the mtroduction prefers to call “ freely wandering or 
phantastic thmkmg ”) m normal life, from (a) thkt 
which IS played by psychical processes in w^ch a h^er 
order of reflective thinking takes some shSre To tiiia 
end, day-dreams are discussed with much patience and 
msight The conclusion reached is that affective thmk- 
mg may take place m the three levels of consciousness, 
but that unconscious and fore-conscious thinkmg are 
always affective Where so much turns on the role of 
the affect, chapters on its relation to memory, apper- 
ception, ideation, and visualisation, and one on the 
issues of affective thmking, are hijpful to an adequate 
grasp of the author’s position. 

The Common Molluscs of South India By J Homell, 
Director of Fisheries, Madras Report No 6 of 1921, 
Madras Fisheries Bulletin, vol xiv , 1922, pp 97-215. 
(Madras Government Press ) i rupee 
Mr Hornell has arranged for the preparation of wall- 
cases contaming collections of the common species of 
molluscs and Crustacea for the use of secondary schools 
in India, and this useful handbook was written primarily 
as ^descriptive guide to accompany the case of molluscs, 
but the needs of collectors who take an mterest m the 
things they find on the shore have also been kept m 
mmd Mr Hornell records the external features, the 
bionomics, the changes m form of the shell as growth 
proceeds, the character of the spawn, the use of molluscs 
as food, and the shells, opercula, pearls, etc , as articles 
of commerce 

The Evolution of Atoms and Isotopes By W D. 
Verschoyle Pp 40 (London J J Keliher and 
Co , Ltd , Craven House, Kmgsway, 1922 ) ir pd 
The author of this pamphlet proposes, with the help 
of a bi-polar electron, to explain the evolution of atoms 
and to abolish positive electricity He has been 
stimulated by the discovery of isotopes to develop 
further a senes of numencal relations between atomic 
weights, some of which have already been described 
in the Chemical News 

An Introduction to Forecasting Weather By P R 
Zealley Pp 32 (W Heffer & Sons, Ltd , Cam- 

^ bndge , London Simpkm, Marshall & Co , Ltd., 
1922 ) IS net 

The pamphlet treats the subject of forecasting m an 
elementary manner, and may mterest amateur meteor- 
ologists who have receivmg sets for radio-telegraphy 
The author is a technical assistant m the Meteorolopcal 
Office stationed at Shoeburyness, and would be con- 
versant with the official weather publications 

Ministry of Munitions and Department of Scientific and 
Industrial Research Technical Records of E%* 
plosives Supply, tgiy-igiS No 9 Heat Trans- 
mission Pp IV +48 (London HM Stationery 
Office, 1922 ) 5f net 

This report embodies m charts and formula the ex- 
penences of the Department of Explosives Supply on 
the transmission of heat to or from fluids flowmg 
pipes under vanous conditions, and will be fdiiba 
useful by engineers 
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Letters to the Editor. 

\The Editor does not hold himself responsibh for 
opinions expressed by kts correspondents Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naturi, No notice is 
taken of anonymous communications 

Broadcasting Transmitter 

I EXPECT that broadcasters would find that a 
definite generatorof E M F would givecleaner articula- 
tion than IS probable with a transmitter depending on 
random variation of resistance In other words that 
one of those telegraphic devices which I described 
long ago (Proc Inst E E , vol 27 p 838, Dec 1898), 
consisting of a light stiff coil of fine wire suspended 
elastically in an annular magnetic field, would repro- 
duce speech and music better than a microphone 
Ihc fluctuations of the induced current in such an 
instrument are not capncious and apart from stimu- 
lation it is silent , always provided that the exciting 
magnetic field is kept steady — a condition likely to 
be assisted by saturation of the iron magnet core, or 
by use of a sufficiently strong permanent magnet 
If an electromagnet is used some contrivance is 
advisable whereby the coil circuit is automatically 
opened whenever the rousing current is put on or off 
Otherwise the response may be too violent for the 
valve and rest of the apparatus, not to mention a 
receiving ear Oliver Loogl 

Normanton House, Lake, Salisbury 


The Green Flash at Sunset 

Sir Arthur Schuster in his review of Dr Mulder’s 
book on this subject states that ‘ there seems no 
reason to doubt that dispersion combined with ab- 
sorption of light completely accounts for the effect ” 
(Nature, September 16, p 370) Yet Dr Mulders 
own. vie\v is that a complete explanation is still want- 
ing 

My apology for again raising this question is that I 
beheve I can supply from some recent observations 
what seems to be lacking in the dispersion theory, 
which fails to account for the remarkable variations 
in visibihty of the green flash under apparently 
favourable conditions 

On the outward voyage to Australia to observe the 
solar eclipse of September last, I was struck with the 
faintness of the green flash at sunset, although the 
sky was clear down to the horizon It was visible in 
binoculars { x8), but scarcely, if at all, to unaided 
vision On the return journey, on the other hand, 
the phenomenon was bnlliant every evening on the 
run oetween the north-west coast of Australia and 
Java, and I was able to observe also what happened 
when Venus set m the sea On this voyage the 
ordinary mirage effect was conspicuous, that is, dis- 
tant land appeared raised above the sea horizon by 
a small interval, due to the total reflection of sky 
and land at the surface of a thin layer of air of low 
density in contact with the sea At sunset the last 
segment of the disappeanng limb was similarly re- 
flected and reversed, causing a lenticular shape with 
the cusps raised about a mmute of arc above the 
honzon The green flash occurred when the green- 
edged cusps coalesced into a single bnght patch, and 
this on one occasion turned to violet at the last 
moment 

The striking thing about the setting of Venus was 
the sudden appearance of a reflected image movmg 

r ards to meet the descending image, and the in- 
taneous and conspicuous change of colour from 
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dull red to green at the moment of meeting of the 
two images The vertical spectrum of the planet 
caused by atmospheric dispersion was at no time 
visible m the binoculars, but the change of colour 
was probably due to the setting of the lower red of 
the spectrum 

It seems to me evident from these observations that 
the mirage layer greatly intensifies the ordinary dis- 
persion effect, by adding the light from the reflected 
image to the direct image at the moment of setting 
The normal dispersion effect at sunset under condi- 
tions when there is no mirage is scarcely \isible to 
unaided vision, although easily seen m a telescope of 
low power J Evershed 

Kodaikanal Observatory, September 26 


Thermal Opalescence in Crystals and the Colour 
of Ice in Glaciers 

In a previous commumcation to Nature (vol 109, 
page 42) it was pointed out that the thermal agitation 
of the atoms in crystals causes optical heterogeneity 
which should give rise to a noticeable scattering when 
a beam of light is sent through the substance, and that 
this effect may actually be observed with suitable 
arrangements in clear quartz or rock-salt I have 
recently found that the same phenomenon is con- 
spicuously exhibited by ice If a block of clear ice, 
free from air-bubbles stn c, or other obvious inclusions, 
and having flat sides, be held squarely and a narrow 
pencil of sunlight concentrated by a lens be passed 
through it, the track of the pencil shows a beautiful 
blue opalescence It is advisable not to use a very 
highly condensed cone of rays, as this would cause 
internal melting of the ice with formation of cavities 
which reflect white light and distract the eye A dark 
background should be provided against which the 
track may be viewed With small or irregular lumps 
of ice, the observation may easily be made by im- 
mersing the ice in clear distilled water contained m 
a glass flask which is painted black outside, windows 
being provided for ingress and egress of light and for 
observation of the opalescent track Even with ice 
which at first looks unpromising owing to internal 
flaws or inclusions portions in which the blue opal- 
escence IS not overpow ered by disturbing effects may 
be picked out A suitable orientation of the block 
with reference to the direction of the incident rays is 
often useful in avoiding reflections from cavities m 
the ICC 

A comparison of the relative scattering powers of 
clear water and of ice at 0“ C is instructive Accord- 
ing to the measurements of Bridgeman, the com- 
pressibihty of ice is 35 x lo-* per atmosphere, and its 
refractive index is i 310, while the corresponding 
figures for water are 52 x io‘* per atm , and i 334 
The Einstein Smoluchowski formula gives the scatter- 
ing power of water at 0° C as 144 times that of dust- 
free air, and if it could be apphed in the case of solids, 
the scattering power of ice should be 79 times that 
of air As has already been pointed out however, 
the formula has to be modified m the case of crystal- 
line solids, and a revised calculation indicates the 
scattenng power of ice as about 30 times that of air, 
which IS of the order actually observed in experiment 

The atomic scattenng of light in block-ice demon- 
strated and measured m these experiments should 
certainly be capable of being observed on a large scale 
under suitable natural conditions Indeed, it is well 
known that masses of ice m glaciers and icebergs often 
exhibit a blue colour, and it appears to the writer very 
significant that the circumstances m which natural ice 
shows a blue colour are precisely those found to be 
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necessary in the laboratory in order that the blue 
opalescence due to internal scattenng may be satis- 
factonly observed that is, that the ice should be of 
the maximum clearness and transparency , in either 
case, air-bubbles stnae and other inclusions obscure 
the effect sought for The inference that the pheno- 
mena arise m the same way seems legitimate 

I am aware that a dmerent explanation of the 
colour of natural ice lias been put foivvard by Tyndall 
and other vvi iters, that is, that the colour is simply 
an absorption effect lo me, how’ever, it appears 
that the latter view presents fundamental diffaculties 
PY\ma jacie, no substance can exhibit colour ih its own 
body except as the result of internal diffusion or scatter 
ing Colour due to simple absorption can onl> be 
perceived when a luminous object is viewed through 
the substance and even then it is the source not 
the absorbing medium, that appears coloured 
The absorption theory thus leaves it unexplaincdwhy 
clear ice should exhibit any colour at all Indeed it 
would appear that the colour of ice is often very con 
spicuously observed when the light traversing it has 
no chance of reaching the observer’s eye directly 
Thus for example in his lecture on ice and glaciers 
Helmholtz describes very vividly the expeiience of 
the Alpine trav ellcr who, trav ersing the broken surface 
of the glacier along a narrow ridge looks down into 
the crev isses on i itlicr side and views with mixed feel- 
ings of pie isure and awe their dark blue walls going 
down to the depths It is obvious that m such a case 
as this, the light hltcung down into the solid mass of 
transparent ice forming the glacier through the super- 
ficial layers or otherwise, has no possibility of return- 
ing to the observer above except as the result of 
internal scattering 

The natural view to take is therefore that the blue 
opalescence is the real cause of the coloiirof transparent 
ice observed under such conditions the absorption of 
light 111 traversing the medium tending merely to 
dimmish its intensity and make it of a more saturatul 
hue C V Raman 

210 Bowbizaar Street Calcutta 
November 9 

The Cause of Chambering in Oysters 
and other Lamelllbranchs 

The phenomenon of chambenng m oysters and 
other lamelllbranchs is well known and m oysters 
IS a source of much financi il loss to some oyster 
planters In a chambered oyster one extensive 
closed chamber or several superposed large chambers 
may occur enclosed within the shell substance — 
usually in the convex valve, but sometimes in both 
valves The chambers are separated from each 
other or from the body of the oyster by thin brittle 
partitions of shell only and contain usually an cvil- 
smelhng liquid When a chambered oyster is opened, 
great care is requmed lest the brittle wall of the 
chamber be broken and the evil-smelling liquid 
released on the oyster, which would in that case be 
rendered unfit for eating 

The cause of chambering has recently been described 
by Houlbert and Galaine {Comptes rendus, Acad Sci 
Pans 162, 191O). not as ' un accident pathologique 
’ but ‘ comme la persistence d’une propri^t6 
ancestrale ” Later these wnters suggest inanition 
as a cause In our recent investigation on oysters 
we have observed several phenomena which when 
pieced together offer a rational explanation of 
chambering as a minor pathological phenomenon due 
to varying external conditions coincident with varia- 
tions in the internal condition of oysters 

We have observed that when oysters are kept m 
bell-jars or dishes m a warm room m the laboratory 
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without food in winter they begin to grow shell 
automatically, whereas m the sea m a normal winter 
no growth of shell occurs , moreover, oysters kept 
in the laboratory in summer may continue to lay 
down shell at a rapid rate although food is practically 
absent In such oysters it frequently happens that 
owing to the unfavourable conditions of transport 
m summer weather the oysters arrive m a bad condi- 
tion, one of the effects of which — combined with the 
effect of the laboratory water — is to cause the oysters 
to shnnk somewhat in their shell, but especially 
to contract the mantle whereby puckers are formed 
in it Now although the mantle and body shrink 
the layer of the mantle and body next to the shell 
continues to secrete shell substance in a thin layer 
As a consequence of these conditions the oysters lay 
down on the inside of the shell a thm layer of shell- 
substance m in irregular manner, following especially 
the puckenngs of the mantle Ihis thm layer of 
shell IS laid down with a water space between it 
and the shell, and is in fact a small chamber The 
same process occurs, as is well known, when mud 
gets into the shell accidentally, or when a hole is 
punctured m the shell and is afterwards plastered 
over with repair shell inside The above facts show 
that shell is laid down automatically by the mantle 
and body surface adjacent to the shell if the tempera- 
ture is sufficiently high and — it may be added — 
if the oyster is m reasonably good condition 

Ihe second observation is well known to oyster- 
cultivators namely that oysters will swell consider- 
ably m water of low salinity and shrink m water 
of high salinity This change occurs probably 
through the readiness of the bhdder-tissue in 
lamelllbranchs to respond and accommodate itself 
to changes in osmotic pressure Now, chambered 
oysters occur most commonly on beds m high 
estuarine or riverine situations where the salinity 
variations are great The third factor of interest 
m this problem is that oysters vary greatly seasonally 
in weight, and, it can be safely deduced in volume 
as well very low salinities due to heavy rains 
would certainly also reduce the amount of available 
food-material for oysters We have also observed that 
when oysters are kept for some months m tanks in 
stagnant water the salinity of which thereby increases 
considerably, the percentage of chambered oysters 
IS afterwards found to be very high and the bodies of 
the oysters shnnk to a very great extent The last 
factor of importance is this, that the rainy period m 
England falls either in the early part of the year or at 
the end of the year while the month of May is 
fairly dry but m May and June oysters prepare 
or begin to breed, and it becomes warm enough nor- 
mally for shell to grow 

These observations may now be pieced together 
In the early months of the year in high estuanne 
or riverine beds oysters are frequently subject to 
low salinities, eg 15 per cent or even lower, to- 
wards May or June higher salinities will generally 
occur in these situations together with the onset 
of breeding among oysters both these factors 
tend to reduce the volume of the body of the 
oyster, and — it has been noted — at a time when 
it is warm enough for shell-growth to take place 
If the oyster is in good condition, shell-growth 
— it has been observed — occurs automatically Thus, 
as the volume of the oyster is shnnking m these 
situations, shell material is being produced, ebn- 
sequently a shell lamina which is not adjacent to 
the existing body of the shell is laid down and a 
chamber results Water probably forms in the 
chamber by percolation along the outside of the 
body of the oyster between the body and the shell 
In this way are probably included m the chamber 
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vanous organisms — present in the sea-water — which 
give rise to the unpleasant smell The principal 
organisms concerned would appear to be the well- 
known anaerobic bacteria which produce hydrogen 
iiilphide 

The cause of chambering among oysters on beds 
in high estuarine situations can therefore be stated 
to be the reduction in bulk of the body which occurs 
at the shell-growing ptriod in these situations from 
a vanety of causes, of which the decrease of bulk 
due to bleeding and sahnity variations are the most 
important 

It ma> be noted, however that chambering is rare 
on w hat are regarded as good oyster beds, and there 
IS good reason to believe that the sahnity variations 
over such beds range between about 30 ind 34 per 
mille 

Chambering has also been observed in some deep- 
sea oysters and. It may be presumed, from the opera- 
tions of the same causes as in high estuarine situations 
The conditions on deep-sea ojster beds are very 
different from those in high estuarine situations 
but the breeding phenomena on the former beds 
are not known It seems probable that breeding 
may not occur at all in some years in deep-sea beds 
or that there is only a short breeding period (see 
Orton Joum Mar Biol Assn vol 12 p 343J, but 
that on the other hand growth is probably con- 
tinuous over the greater part of the ytar Since 
salinity variations yvould not be great on deep-sea 
beds It yyould appear that the reduction in bulk 
of the body due to breeding coincident with extensive 
shell groyyth (see Hoek, Report on the Causes of 
the Deterioration in Quality of the Zeal ind Oyster 
p 90 s Gravenhage, 1902) is the main cause of 
cli imbermg in deep-sea oysters 

Ihe yiew given above on the cause of chambering 
in oysters could readily be put to the test of experi- 
ment, but It would be nreferabk to carry out experi- 
ments on a large scale, beginning with thousands 
of young oysters Ihc economic importance of 
oysters is sufficiently great for the matter to Be taken 
up by such large oyster-planters as are troubled with 
chambenng It will readily be seen from the argu- 
ment given above that chambenng is a minor patho 
logical phenomenon and that there is nothing to 
prevent the growth of a good well-fishcd oyster in 
a chambered shell, and, as a fact, excellent oysters 
do occur in chambered shells 

Eon 11 WoRsNop 
J H Orton 

Marine Biological Laboratory, 

Plymouth, December 4 


The Hardness of Vitreous Silica 

Thl hypothesis propiosed by Sir George Bed by to 
account for the hardening of metals by cold-working 
and accepted by most metallurgists in this country, 
assumes the production of a vitreous phase of the 
metal by the breaking down of the crystalline struc- 
ture during extensive deformation It requires that 
the vitreous modification of a substance should be 
harder than the crystalline Direct evidence on this 
point has rarely been obtained Silica, however, 
suggests itself as a suitable substance for such a test 
both the crystalline forms and the under-cooled glass 
being readily obtained in a form suitable for mechan- 
ical tests The hardness of silica was carefully 
studied by Auerbach, who found a surface of vitreous 
silica to be less hard than either of the principal faces 
of quartz Most commercial silica glass is however 
so weakened by the presence of numerous gas bubbles 
lhat any grinding test is hkely to give low results for 
the hardness 
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We have recently had the opportunity of examining 
a specimen of silica of unusual hardness This was 
obtained by throwing a quantity of pure quartz sand 
on to the slag in an open-hearth steel furnace when the 
slag surface was at an exceptionally high temperature 
(1800° C bv the optical pyrometer) The sand melted 
and formed a lenticular mass, which only mixed with 
the slag at its margin On removing the product a 
colourless, translucent mass of glassy silica was 
obtamed passing sharplv into the dark slag Analysis 
of the colourless mass gave 97 7 per cent sibca, 2 o 
er cent lime and a trace of iron A thin section 
etween crossed Nicols was isotropic, with only a few 
suittcred inclusions of minute crystals and some 
spherical bubbles 

tests with a sclcromctcr using a diamond point 
under a load of 400 grams gave a broader scratch on 
a pnsm face of <iuaitz than on a polished surface of 
the vitreous silica but on account of the splintery 
nature of both scratches little reliance could be placed 
on the actual measurements A fractured edge of 
the fused product distinctly scratched the prism faces 
of quartz while natural angles of the latter failed to 
scratch the v itreous surface h urthcr tests w ere made 

with the scleroscope, an instrument in which the 
rebound of a diamond-pointed hammer falling from 
1 height is measureil T he following figures were 
obtained, all the specimens being embedded in pitch 
in the cast iron cup provided with the instrument 
I’olishcd vitreous silica 94 

Quart/ prism face 91 

Commercial vitreous silica 82 

The experiments are not conclusive and a higher 
accuracy will be attempted but it would appear that 
silica thoroughly fused at a high temperature is dis- 
tinctly harder than crystalline quart/, and to this 
extent the experiments support Beilbv s hypothesis 
Cosmo Johns 
Cecil H Desch 

Sheffield December 2 

Distribution of the Organ-Pipe Diatom, 
BaclHarla paradoxa 

In the Notes in Nature for September 29 1921 
(vol 108 p 163) It is mentioned that Mr J W 
Williams and Mr H Weaver have found the cunous 
organ pipe diatom Bacxllaria paradoxa in canals and 

r ls in btatiordshire and Worcestershire It may 
of further interest to note that while leading a 
party of field naturalists on a seaside expedition to 
Altona Bay, near Melbourne, some years ago (Vic- 
torian Naturaliit vol xxxiv , June 1917, p lb) we 
found this same diatom very abundantly both in the 
sea and up the Kororoit Creek for a good distance 
where the water was only slightly brackish On 
examining the finds at home I was struck with the 
fact that whereas the marine form was very active 
in its peculiar sliding movement, the brackish form 
was sluggish in contrast It would be interesting to 
know whether other observers have found the fresh 
water to act as an agent for ‘ slowing down ' Prob- 
ably the saline conditions of the water assisted the 
osmotic pressure which may induce the movement 
F Chapman 

National Museum, Melbourne, 

October 24 


Speculation concerning the Positive Electron 

Sir OrivER Lodge's interesting speculation, in 
Nature of November 25, p 696, as to the possible 
similarity of positive and negative electrons suggests 
an inquiry into the relative abundance of the lighter 
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and heavier elements to be expected on this hypo- 
thesis Considering the simplest case, that of 
hydrogen, let us assume that veiy large equal numbers 
of positive and negative electrons initially combine to 
form N +« positive, and N - « negative protons and 
that the negatives immediately combine with an 
equal number of positives to form heavier nuclei, 
leaving 2« positive protons to form hydrogen atoms 
Since III the combination of protons to form heavy 
nuclei the loss of mass by packing ’’ is apparently 
„ , mass of hydrogen 

small the ratio total ma s r of alFcki^ms ® 
very nearly equal to 2»i/2N » e n/N 
The probability that m the fortuitous formation of 
2N protons, N + w shall be positive and N - » nega- 
This : 


- should be 


i maximum 


2>n (N + n)i (N-m)' 
when M = o Call this probability for an exactly 
equal distribution P, then the probabihty for any 
1 


other distribution i 


limit when N is very great, reduces to Pc " It is 
hence highly improbable that «• should be large 
compared with N If wo assume that w*=N we 
should get a result of the right order of magnitude 
On this assumption the relative concentration of 
hydrogen would be i/ 

Whatever may be the case in other systems we 
would certainly seem to be justified in assuming that, 
in the solar system, all or almost all, the atoms are 
of the positive nucleus type The number of protons 
constituting the solar system is about i 2 x 10", 
which would give a hydrogen concentration of the 
order of 4 x io‘” As the hydrogen m the terrestrial 
oceans forms 8 x io'“ of the whole mass of the solar 
system, there is no need to enlarge upon the magni- 
tude of the discrepancy A similar argument might 
be applied to the other light elements formed by the 
combination of positive and negative protons 

The above argument may be objected to on the 
ground that some negative protons would certainly 
combine with previously formed positive complexes 
As, however, about half the complex nuclei first 
formed would be negative, so that some of the positive 
protons would be lost by combination with them, we 
would expect these effects to balance approximately, 
unless we assume that, when two unequal nuclei 
combine the sign of the combination is determined 
by that of the larger constituent On this hypothesis 
it is conceivable that, if the first set of nuclei formed 
happened to be positive, they might so direct the 
course of subsequent events by annexation of negative 
protons and light negative nuclei as to lead to the 
existing distribution of the elements 

Horacf H Poole 

Royal Dublin Society 

Leinster House November 29 


The Hsemoglobin Distribution on Surfaces of 
Erythrocytes 

From time to time the point is brought home that 
factors should be discarded only when exact calcula- 
tion proves them to be neghgible A case in point 
IS the recent paper by Dr K Burker (Pfluger’s 
Archtv fur die gesamte Fhysiologu, vol 195, p 516) 
In this interesting paper it is shown that m mammaU 
the weight of haemoglobin per square imcron of 
surface of the erytlirocytes is ^parently a constant 
equal to 31 7 x io-“ gm Dr Burker has, however, 
assumed that the surface area of the cells is equivalent 
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to tivice the area of a circle having for rts diameter 
the large diameter of the cell The general opmion 
IS that in mammals (the camel excepted) the shape 
of the cells is a bi-concave disc, having a circle for 
Its hon/ontal projection and a flat bi concave 
elhpse for the vertical projection of which the minor 
axis is about one-third of the major axis (E Ponder, 
Proc Roy Soc 94B, p 102) The surface area of 
such an ervthrocyte would then be equal to that of 
an ellipsoid of revolution around the minor axis 
It can be shown by the integral calculus that the 
area of such an ellipsoid (if the minor axis is eq^ual 
to one-third the major) is i 09 times as great as that 
of two circles with the major axis for diameter 
Dr Burker’s constant is therefore equal to 31 7/1 09 
or 29 X io'“ gm hajmoglobm per square micron of 
surface of erythrocyte instead of 31 7 x 10 “ gm 

Bfnjamin S Neuhausen 
Department of Physiology, 

Johns Hopkins University, 

Baltimore, Md November 24 


The Local Handbook of the British Association 

I HAVE just seen Mr Bernard Hobson’s letter in 
Nature of November 4, p 605 Mr Hobson might 
have finished the quotation he gave from your 
review of the Hull Handbook which stated that ' It 
approaches nearer to our ideal than that issued at any 
previous meeting 

Early last year Mr Hobson wrote to me making 
various suggestions in connexion with the handbook, 
and I fancy I was able to tell him that they had all 
been earned out he has now found some more Of 
course no one will be able to meet the wishes of every 
member of the Bntish Association in this way, but 
what is often forgotten is the fact that the local 
handbook is presented to the visitors by the local 
commtltee, and whether it is good or bad is scarcely 
the concern of a committee of the British Association 
In our case something like 800/ was spent in pro- 
ducing a book which we knew quite well, could not 
possibly be read marked learned, and inwardly 
digested during the meeting, but we felt that the book 
might be useful for reference after the return of the 
members to their respective homes 

I quite agree that an index and a geological map 
would have been an improvement m fact we went 
to considerable trouble in the preparation of a geo- 
logical map of the Riding but the printers’ strike 
made its publication, indexing, etc , impossible 
Only a few davs before the Hull meetmg none of the 
handbook was printed off, much was stiU in manu- 
script and It was only by working day and night that 
a supply was ready for the use of the members For 
the benefit of future meetings of the Association, may 
I suggest that the editor of the handbook should not 
be one of the local sfecretanes Each of these tasks 
IS quite sufficient for an ordinary human being, and 
for one to attempt both is almost bound to court 
disaster T Sheppard 

Museum, Hull 

Occult Phenomena and After-images 

Prof Andrade’s experiments recorded in Nature 
of December 23, p 843, on the apparent move- 
ments of cardboard hands, suitably illuminated by 
dim light, are interesting in connexion with a pheiio- 
mcnon recently recounted to me by a coroner of long 
expenence It appears that members of the jury, 
when brought m to view a corpse, frequently declare 
that they have seen the body, sometimes of long 
standing, breathing No doubt an apparent up and 
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down movement of the naked thorax is induced in a 
way similar to that recorded by Prof Andrade It 
IS possible that murderers brought into the presence 
of the corpse of their victim exposed in adimhght 
must frequently have seen such movements of the 
hands especially as they will probably stare fixedly at 
the body Any apparent movement will of course be 
intensified by suggestion This may account for 
many old superstitions 

Finally I should like to compliment Prof Andrade 
on having described certainly two of the prettiest 
methods of demonstrating the movements of the 
visual purple I find that the phenomena described 
by him are readily seen by people who have not been 
told what they are expected to see, an essential point 
in such experiments 

1 ’ W Edridgk-Grfi-n 

London, December 26 


Experiments on Hardness and Penetration 

I AM greatly interested m the letter on " A Curious 
I eature in the Hardness of Metals," by Mr Hugh 
O Neill and Dr F C Thompson which appears at 
p 773 of Nature of December 9, for in my paper 
‘ Experiments with Clay in its relation to Piles ’ 
read before the Society of Engineers on March 10, 
1019, will be found an account of the ‘ pressure of 
fluidity ’ of clay Briefly this may be desenbed 
thus When a horizontal disc restmg on clay is 
gradually loaded it slowly sinks into the clay, each 
mcrement of load producing a corresponding incre- 
ment of penetration, but when the load on the disc 
reaches a certain critical value the disc continues to 
sink at about ten times the speed without any further 
increase of the load This load divided by the area 
of the disc I have called the pressure of fluidity of 
the clay This quantity has been found, within i 
considerable range to be independent of the area of 
the disc used for its determination Ihc only factor 
upon which it depends, in the case of the lAindon 
clay used, is the percentage of water in the clay and 
by this it is very greatly affected, as will be seen from 
the following equations which fit the results closely 
within the ranges stated, and the table below 

From 28 ^per cent to 38 per cent of water 
where is the pressure of fluidity m 
grams per sq cm and w’ is the percentage of water 
in the clay 

The same equation may be used with small error 
down to w'=25 7 per cent , but with values of w' 
from 25 7 per cent to 22 o per cent the relation is 
P (kilograms per sq cm ) = 39 5 - i 48W' 

I have experimented with spheres in place of discs 
and have not detected any difference m the values of 
the pressures of flmdity thus determined The 
reason for this is probably due to what other expen- 
ments have disclosed, namely, that the descending 
disc carries down with it the clay which was 
immediately under it at the start of the experiment, 
this stagnant clay forming roughly a hemisphere 
below the disc Whether a disc or sphere is used, a 
clean hole is left behmd 

Expecting to find a siimlar phenomenon in the case 
of metals, a corresponding experiment was made 
with cast lead The result was the same At a 
certain critical load the disc contmued to sink into 
the lead without further increment of loadj The 
pressure of fluidity of lead was thus found to be 1233 
kilos per sq cm , as recorded at pp 152-4 of my 
fourth paper on '* The PWsical Properties of Clay,’* 
read before the Society of Engineers on June 12, 1922 
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From the rate of penetration (after the pressure of 
fluidity had been reached) and by a modification of 
Stokes' I^w, the viscosity of the lead at 60° F was 
found to ^ 

7 37 x 10“ dyne-seconds per sq cm 

Taking the Bnnell formula given by Messrs O’Neill 
and Thompson, when the ball is below the surface of 
the material d=D, and the Bnnell formula they 
give becomes 


And when d = D the Meyer formula becomes 
L = aD" 


Substituting (2) 


n (i) we have 


(2) 

(3) 


The Bnnell hardness number is the stress in kilograms 
per sq mm on the curved surface of the mdentation 
The pressure of fluidity, p, is the critical load L 
ihvided by the area of the disc (or great circle of the 
ball) Thus 


A .p. IT 

4 4 


(4) 


Hence p is seen to be equal to 2H, where 


H = 


tD* 


and L IS the cntical load 

This result also immediately follows from the fact 
that m the case of the Brmcll No the load is divided 
by the area of the curved surface of the indentation 
whereas in the case of the pressure of Ihudity the 
load IS divided by the projected area of the sphere, 
and the ratio of tJie area of the curved surface of a 
hemisphere to its flat surface is 2 


AsA^'D’, D=ii3s/A, 

4 

Therefore Meyer s formula 

L = «D» becomes L=«(i 13 JA)'' 


= a(i I3)'>A» 

But in the case of clay, L A this being one of 
the most definite and carefully determined results 
Consequently if Meyer s formula is also true for clay, 
n must be= 2 o, in which case L"a{i I3)’A= i 2-j^aA, 
and L/A = h=i 275a or a=p/i 275 

Using tnis relation the following values of a are 
obtained for London clay — 


Percent of Water 

PresRure of PluidUy 
Kilos per »q cm 

<• 

37 8 

0 107 

0 083 

370 

0 128 


31 0 

0 320 

0 251 

300 

0 527 

0 414 

290 

0 600 

0 471 

28 0 

0 846 

0663 

254 

1 938 

I 521 

23 6 

4 700 

3 69 

22 0 

1 

7 200 

5 65 


A S E Ackermank 
17 Victoria Street, Westminster, i, 
December 1 1 
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The Borderland of Astronomy and Geoldgy ^ 

Bv Prof A S Eddington, F R S 


'■pHE region in which geology and astronomy most 
A conspicuously overlap is in the theories of the 
origin of our planet We have, in fact, two mam 
theories — one due originally to an astronomer, Laplace, 
and the other to a geologist, Chamberlin 
In the last century the evolution of a star seems 
often to have been regarded as something quite de- 
tached from the evolution of the stellar univ trsc Just 
as the birth and death of a man is an miident whuh 
can occur at any time in the rise and decline of the 
human race, so it was thought that the birth and 
extinction of a partuular star formed merelv a detai hed 
incident in the ( ourse of progress of the stellar universe 
— if, indeed, the universe was progressing in anv par- 
ticular direction Thus it was a natural belief that 
the stars died out and were re-formed b> collisions of 
extinct stars , and that the matter which now forms 
the sun had undergone many alternations of incan- 
descence and extinction since things first began But 
this view IS quite at variance with the general tendenc) 
of sidereal astronomy in the present century We 
have come to recognise that the stellar system is one 
great organisation, and that the stars which are sinning 
now are more or less coeval with one another Every- 
one would admit that Mars and Jupiter were formed 
as parts of one process of evolution — not necessarilv 
at the same moment but etch formed as the process 
reached the appropriate stage and similarly we now 
believe that it was one process <tf evolution sweeping 
across the primordial matter whuh caused it to form 
itself into stars , and these original stars art the ai tual 
stars which w« see shining now No doubt the evolu- 
tion did not develop at the same rate in all parts of 
the universe, and there art probable places where 
stars are still being formed , but you will see that 
this \ lew IS entirely different from the other view that 
stars were being formed individualh b\ haphazard 
collisions of dark stars, so that each was an independent 
formation, having no time-connexion with other stars 
This view has been forced on us partly bv direct 
evidence of organisation among the stars, pointing to 
a common origin for large groups of stars We notice 
scattered groups such as the Hyades, which have almost 
exactly equal and parallel motions dearly it would 
be impossible to form such a group if each star were 
the product of an accidental collision The only wav 
in which a common motion like this ran arise is bv 
associated development from some ncTiula or other 
diffuse distribution of matter Ihe connexion is 
clearlv a connexion of common ongiii Again, practi- 
cally all the bright stars of Orion form a similar group, 
having common motion, and, moreover, they liave 
all reached a similar stage of evolution They are 
connected with the great Orion nebula, the faint exten- 
sions of whuh fill up nearly the whole constellation 
It IS obv lous that here we hav e to deal with a single 
evolutionarv development But another point which 
nutates against a collision theory is the extreme 
rarity of collisions and dose approaches The dis- 
tances sepirating the stars are enormous eompared 

NovembCT^"™ G«>''’8i<-al Soucty ol London on 
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With their own dimensions Sir Frank Dyson once 
used the illustration of twenty tennis-balls, distributed 
at random throughout the whole interior of the earth, 
to give a model of the density of distribution of the 
stars It has sometimes been objected that we do 
not know how many extinct stars may be wa^dcr.ng 
about and colliding Dyson’s twenty tennis-balls 
represent only the luminous stars , there may, for all 
we know, be millions of dark bodies ready to be fired 
into ineandescenee by collision I thmk, howe^'er, 
that there is now good evidence, based on the dynamics 
of stellar motions, that the dark stars cannot greatly 
outnumber the luminous stars — ^probably not ten times 
and certainly not a hundred times (If they were 
more numerous than that, the average velocities of 
stars would, owing to the gravitational attraction, 
be much higher than is observed ) That argument, 
then, is no longer valid 1 aking a very liberal view of 
the icind of approach that can be held to constitute a 
collision, It is estimated that a star would only suffer 
collision once in vears 
Thus the astronomer is not predisposed to look 
favourably on a hypothesis of the origin of the solar 
system which postulates anything of the nature of a 
collision He has the conception of an orderly deyelop- 
ment of the stars cnstnlhsing out of the primordial 
material, and, unless perhaps m exceptional casts, 
following an undisturbed course of development We 
hope for a theorj that will show us the star after its 
first isolation from surrounding material spontaneously 
developing the system of planets 
It now appears almost certain that, whether the 
original matter was gaseous or whether it was composed 
of meteors, it must at an early stage in the star’s 
history have been completely volatilised into gas This 
was while the star was extremely diffuse and, for 
example, before the planets separated from it This 
means that the material now forming a planet has at 
one time passed through the furnace, and has cooled 
down from a gaseous stage How far that has a direct 
bearing on geology I cannot sav, since I have nothing 
to guicie me as to the course of its subsequent chequered 
history I do not say that the earth was a gaseous 
body when it first become recognisable as an inde- 
pendent planet, but I am convinced that its material 
was at one time merged in a completely gaseous sun 
It may be of interest to indicate why it seems so 
probable that a star in its early diffuse state is gas a jjA 
and not meteoric The stars are known to bc^^ 
closely similar mass I here are occasional exceptions, 
but probably 90 per cent of them are between one-half 
and five times the sun’s mass We have no explana- 
tion of this uniformity if they are initially merely 
aggregations of solid meteors , but we have a very 
exact explanation if they are gaseous In fact this 
critical mass round which the actual masses of the 
stars cluster so closely is predicted by the theory of 
equilibrium of spheres of gas, using only well-known 
physical constants determmed m the laboratory The 
crucial factor is radiation-pressure, which is inappreci- 
able in smaller masses, and almost suddenly takes 
control between one-half and five times the sun’s mass 
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There can be little doubt that large radiation-pressure, 
tending to overcome gravity, conduces to mstability, 
so that larger masses have small chance of survival 
Somewhere about one-half the sun’s mass the radiation- 
pressure no longer counts seriously, so that there is no 
tendency for the primitive material to break mto 
smaller units 

The existence of radioactive minerals on the earth 
seems to supply another reason for believing that its 
material was ongmally subjected to high temperature 
or to physical conditions of a different order from 
those now prevailing In radioactivity we see a 
mechanism running down which must at some time 
have been wound up Without entering into any 
details, It would seem clear that the wmding-up process 
must have occurred under physical conditions vastly 
different from those in which we now observe only a 
running-down The only possible guess seems to be 
that the winding-up is part of the general brewing of 
material which occurs under the intense heat in the 
interior of the stars 

The trend of this argument has been against the 
Chamberlin-Moulton hypothesis and in favour of some 
form of nebular origm of the solar system It is, of 
loursc, at( epted that tiu details of the original nebular 
hypothesis of L.iplare reijuire modification Also the 
word nebula is meant to signify diffuse gaseous material 
m general, and has no immediate connexion with 
those objects which we see in the sky, and call nebulae 
more particularly riiere is still controversv as to 
what process of evolution is represented by the spiral 
ntbulse which are seen in such numbers— what thev 
will ultimately turn into , but the controversy is 
whether the spiral nebula will give nsc to a duster 
of a few hundred stars, or whether it will turn into a 
stellar universe on the same scale as the great svstem 
of some thousands of millions of stars which forms 
our galactic system There is now no suggestion that 
It has anv thing to do with the formation of so in- 
significant a system as the solar system But in 
preferring the nebular hypothesis to that of Chamberlm 
and Moulton, it is necessary to make a certain reserva- 
tion We have hitherto taken it for granted that the 
formation of a system of planets is a normal feature 
of the evolution of a star Most of my arguments 
have referred to the development of stars in general, 
and would become irrelevant if it could be admitted 
that the solar system were an exceptional formation 
violating ordmary expectation 

We know that at least a third of the stars are double 
stars, and I do not think there is any reason to think 
that planetary systems would be formed when the 
evolution takes that course , but until recently it 
was taken for granted that the remaining single stars 
would generally (or at least frequently) be the rulers 
of systems of planets Jeans has recently pitched a 
bombshell mto the camp, suggesting that the solar 
system is a freak system — the result of a rare accident, 
which could only happen to one star out of a very 
large number He found no way of accounting for it 
as a normal process I have not the specialist know- 
ledge necessary to criticise the details of the woriemg 
of the nebular or of the planetismal theory of develop- 
ment, but before regarding Jeans's argument as con- 
clusive (he himself makes reservations) 1 should be 
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more satisfied if the effect of radiation-pressure had 
been taken mto account It is fairly clear that radia- 
tion-pressure plays a great part in the separation of 
nebulous matter mto stars, and although I have no 
definite reason to think that it can account for the 
separation of planets from the sun, I do not feel satisfied 
that we have got at the whole truth until that pomt 
has been duly examined 

Supposing, however, that we are forced to accept 
Jeans’s suggestion that the solar system is a freak 
system, some of my objections to the Chamberlin- 
Moulton hypothesis are removed I cannot admit that 
the conditions of collision which that hypothesis 
requires are normal features m the formation of stars , 
but they might have happened occasionallv in the 
history of the universe, and produced the solar system, 
the sun being thus as an exceptional star born out of 
due time But if my arguments against Chamberlin’s 
hypothesis fall to the ground, there are probably 
other astronomers prepared to attack it m other 
directions 

The new views as to the age of the earth are now 
pretty well known to geologists I nu\ sum them up 
briefly in the statement that Lord Kelvin’s estimate 
of the extent of geological tune need not now be taken 
any more seriously than Archbishop Usshcr’s, and that 
the geologist may claim anything up to 10 000 million 
vears without provoking a murmur from astronomers 
\lthough there mav still be some difficulties about 
the exact source from which the vast heat fnergy 
the stars pour out into space is derived it is now 
clear that the llelmholt? contraction-theorv is inade- 
quate to give the necessary supply The astronomer 
has no su< h precise means of measuring geological 
time as the physu 1st has now discov ertd bv the analysis 
of radiouctuc minerals, but he lan add his contri- 
butorv evidence that the sun, and presumably there- 
fore the earth, is much older than Lord Kelvin allowed 
In the Cepheid variable stars it seems possible to 
measure the actual rate at which evolution is pro- 
ceeding— the rate at which the star is condensing from 
1 diffused state to a denser state 1 he star is believed 
to be pulsating, and as it expands and contracts the 
light vanes in quantity and character In a pulsating 
gravitating mass the period is proportional to the 
inv erse square root of the density , so that by observing 
the rate at which the period is changing we can deduce 
the rate at which the density is changing I may add 
that the law that the period depends on the inverse 
square root of the density is verv closely confirmed by 
comparing the values for the various Cephtids In 
this way we find that for the best observed of these 
stars, 8 ( cphei, the density is changing 500 times 
slower than the contraction hypothesis assumes It 
would, of course, be risky to assume that the same 
pioportion holds at all stages of the evolution of a 
star, but it suggests that Lord Kelvin’s estimate of 
20 million years for the age of the sun miglit well be 
multiplied by 500 to give 10,000 million years At 
anv rate, the Cepheid observations show that the stars 
must have some other source of energy besides con- 
traction 

T suppose It must be a matter of interest to geo- 
logists whether the intensity of the sun’s heat has been 
constant or whether it was at one time hotter than 
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now I think we can say fairly definitely that the sun 
was formerly much hotter There must have been a 
time when the sun’s heat was from 20 to 50 times 
more intense than it is now That would no doubt 
have made a great difference to manv geological 
processes Unfortunately, I cannot sav whether it 
occurred in known geological epochs It must have 
occurred after the earth had begun to exist as a separate 
planet , but whether it was before or after the sequence 
of geological strata began to be laid down 1 have no 
idea It would not be unreasonable, however, to 
expect that in the early geological times the sun was 
several times hotter than it is at present 

After the evolution of the solar system, we naturally 
turn to consider the evolution of the earth-moon 
system My impression is that nothing m rctent 
progress suggests any doubt that the beautiful theory 
of Sir George Darwin is substantially correct The 
mam features are that the moon at one time formed 
part of the earth, and broke away At that time the 
rotation period of the earth was between 3 and 4 
hours, and the cause of the fracture was that the 
solar tidal force synchronised with a free penod of 
natural vibration of the earth , owing to resonance 
the tidal deformation of the earth contmually in- 
creased until rupture occurred The earth’s penod of 
rotation has since lengthened to 24 hours, owing to 
frictional dissipation of energy by lunar and solar 
tides , and the back-rcaction of the lunar tides on the 
moon has caused the moon to recede to its present 
considerable distance All this has well stood the test 
of searching criticism, and must be considered as ex- 
tremely probable Modern research has added two 
contributions , it enables us to calculate the magnitude 
of this tidal fru tion at the present time, and it enables 
us to lo( ate more exactly the region where the frictional 
dissipation is occurnng 

I believe it was Darwin’s view that the tides most 
potent in wasting energy were not water-tides but 
tides in the solid earth , that is to say, we have to do 
with deformations of the whole earth under the tide- 
raising force of the moon’s attraction Undoubtedly 
these deformations of the earth occur, but every thmg 
turns on whether the process of deformation is attended 
with serious friction II Jeffreys has pointed out 
that the phenomenon of latitude vanation is accom- 
panied by similar deformations of the earth , and m 
this case it is clear that the friction is mconsiderable, 
for otherwise the deviations of the pole from the sy m- 
metrical position would be damped out almost at 
once It seems, therefore, ver> unlikely that the 
solid tides can hav e had much effect m the process of 
tidal evolution of the earth-moon system Ocean 
tides are likewise of small effect as Darwin himself had 
seen The modern conclusion is a very curious one , 

It is in the land-locked shallow seas that nearly all the j 
mischief occurs This was discovered by G I Taylor, 
who found that the Insh Sea alone is responsible for 
y, of the whole amount required by observation 
Ihe remaining land-locked basins on the earth are 
probably capable of makmg up the necessary total 

The actual rate at which the earth’s rotation is being 
slowed down at the present era can probably be de- 
duced with fair accuracy from the records of ancient 
eclipses The day is lengthening about one-thousandth 
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I of a second per century or i minute m 6,000,000 
years At this rate we should have to go back more 
than 10,000 million years to the time when the day 
: was between 3 and 4 hours and the moon was 
bom Since the rate depends on the accidental cir- 
cumstance of occurrence of shallow seas no definite 
prediction can he made , but allowing for the much 
greater effect of the tides when the moon was nearer 
to us. It IS difficult to date the birth later than 1000 
million \ears ago 

Had the earth a solid crust at the time the cata- 
clysm happened ? I cannot tell at all But if it 
suits geological theories I can see no objection what- 
ever to the hypothesis that the earth had a solid crust 
at the time No cohesion of the crust would seriously 
resist the enormous forces mvolved when the resonant 
vibration got started It would not be appreciably 
more difficult than the disruption of a molten earth 
The view that the Pacific Ocean is the hollow left at 
the place where the moon broke off seems tenable 
unless geologists find objection to it , and m that case 
we mav suppose that the water now collected in the 
hollow formerly covered the earth — or most of it 
This change of condition of the earth may (or may 
not) have happened within geological times When 
the earth was covered with water there would be no 
land-locked seas and no appreciable tidal friction from 
the sun (the moon being not yet born), so that we can 
allow a long previous history dunng which the length 
of day was nearly constiuit at 3 or 4 hours That 
rather helps to make the whole theory self-consistent 

These speculations stand very much as they did 
when Darwm put forward his theory But I am 
tempted to add further speculations arising out of the 
location of the frictional dissipation (I am taking 
advantage of the great opportunity for speculation 
which this address affords Ordinarily I am restrained, 
because people would ask. What facts can you pro- 
duce in support of your speculations ? But here I 
am asking the question. Have you any facts which 
seem to support them ? If not, by all means let them 
drop) The frictional dissipation acts as a brake on 
tlie earth’s rotation, and we now feel confident that 
the brake is a surface-brake applied at cerUm points 
on the earth’s surface where the favourable conditions 
exist The retardmg force is transmitted to the 
earth’s interior, and so delays the rotation as a whole , 
but unless the material is entirely non-plastic there 
will be a tendency for the outer layers to slip on the 
inner layers I do not know how much the material 
a few hundred miles below the surface would be ex- 
pected to give under the stram , it may be inappreci- 
able, but I will assume that though small it has some 
effect 

We have then the whole crust shpping from east to 
west over the mam part of the intenor Probably it 
would go very stickily, sometimes arrested by a 
jammmg which would hinder it for a time and then 
going on more easily That is helpful in explammg 
certam astronomical observations There are irreg- 
ularities in the motions of heavenly bodies, notic^ 
particularly m the swift-movmg moon but shown also 
on a smaller scale m the sun and planets, which appear 
to indicate that our standard timekeeper, the earth, 
IS a little irregular Now, of course, it is the rotation 
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of the sui^ace of the earth which determines our 
standard tune I find it difficult to believe that there 
can be irregular vanations in the angular veloaty of 
the earth as a whole , but it seems less difficult if the 
vanations are merely superficial, due to the crust 
sliding non-uniformly on the interior I have even 
entertamed the wild idea tliat the motion of the 
ma^etic poles might be due to this cause , the mag- 
netism bemg constant in the interior but with the axis 
emerging at changing points of the crust as the crust 
slips over the inner magnet Unfortunately, so little 
seems to be known about the motion of the magnetic 
poles that I have not even been able to make out 
whether the motion is from west to east as this theory 
definitely requires 

What interests the geologist more nearly is that the 
brake is applied only at certam areas on the surface, 
so that there would be a tendency to crumple the crust 
more particularly to the west of these areas Jt is 
unfortunate that shallow seas are necessarily the least 
permanent features of the earth , otherwise I would 
have asked whether the geologists had evidence of 
special crumpling in such areas 

I has e regarded the crust as fairly mobile from east 
to west 1 suppose the geologists would also like it 
mobile from north to south in order to have glacial 
periods in those portions which are now near the 
equator It is not possible to hold out much en- 
couragement for such an idea, because we cannot 
imagine any force acting from north to south Still 


if the crust, which is being urged by the east-west 
force of tidal friction, is resisted by obstacles it may be 
deflected, finding that say a south-west track offers 
less resistance In a long enough time almost any 
displacement may have happened, granting my 
hypothesis that the connexion of the crust to the 
intenor is reasonably plastic So I cannot forbid this 
possible interpretation of glacial periods m the earlier 
geological times 

I am sure that it will not be supposed that, in present- 
ing the astronomical side of these questions which belong 
both to geology and astronomy, I have any intention 
of laying down the law 1 he time has gone by when 
the physicist prescribed dictatorially what theories 
the geologist might be permitted to consider You 
have your own clues to follow out to elucidate these 
problems, and your clues may be better than ours for 
leadmg towards the truth We both recognise that 
we are adventuring in regions of extreme uncertainty 
where future discovencs will probably lead to various 
modifications of ideas Where, as in the new views of 
the age of the earth, physics, liiology, geology, astro- 
nomy, all seem to be leadmg m the same direction, and 
producing evidence for a greatly extended time-scale, 
we may feel more confidence that a permiinent advance 
IS bemg made Where our clues seem to be opposed, 
It IS not for one of us to dictate to the other, but to 
accept with thankfulness the warning from a neighbour- 
ing science that all may not be so certain and straight- 
forward as our own onc-sided view seemed to indicate 


Nature and Reproduction of Speech Sounds > 

By Sir Richard Paget, Bart 


A il the charactenstics of Pnglish speech — the 
vowels and diphthongs and consonant sounds — 
can be produced — as breathed or whispered spceih — 
without using the larynx at all , so that in the use 
of the English language (at least) it may be said that the 
larynx is not an essential organ of speech The function 
of the larynx is to give carrjing power and inflexion 
to speech, and melody to song — it has nothmg to do 
with the essential characteristics of speech 
If any one with a normal “ ear for music ” will 
whisper the words “ Noah’s rather at sea ” — thinkmg 
of the sounds rather than of the sense — they will hear 



NoeiKs rather at Sea 


fio I 

an ascending arpeggio somethmg like the phrase shown 
in Fig 1 The exact notes heard in each case will 
depend on how the mdmdual person pronounces the 
vowel sounds in question 

These whispered or breathed notes arc formed, as 
IS well known, by the resonance of the cavity o< the 
mouth, and they are varied for each different vowel 

* SubstaoM of a leetui* delivered »t University College University of 
London, on October i8 / -o / 
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sound by altering the size of the c ivitv and the opening 
of the mouth, mainly through the operation of the 
tongue and lips With many of the vowel sounds, 
namely, i (eat), ei (hay), e (men), ae (hat), o (not), and 
m some t\pes of Q (calm), two simultaneous resonant 
notes have been heard h> many investigators, but the 
remaining principal vowel sounds, D (all), ou (no), and 
u (who), have been generally supposed to be character- 
ised by a single resonance 

Some observations made b> me at the beginnmg of 
this year, using my own breathed vowel sounds, 
indicated that m every case the mouth — or rather the 
oral cavity as a whole, from the larvnx to the lips — 
actually gives two simultaneous resonances for each 
vowel sound It appeared that these pairs of resonant 
notes are not fixed m pitch for any one vowel sound, 
but might vary over three or four semitones^^d some- 
times even more — without a very appreciable change 
m the character of the vowel 

The resonances heard m the use of mv own voice 
are set out m the accompanymg chart, m which the 
vertical scale represents semitones of the equal tempera- 
ment scale, and the vowel sounds are represented in 
the notation of the International Phonetic Association 
(Fig 2) 

It will be seen that i (eat), I (it), ei (hay), e (men), 
at (hat), H (earth), 3 (sofa), A (up), and q (calm) form 
very nearly a convergmg senes — the upper resonances 
fallmg by steps- of i to 3 semitones, while the lower 
resonances are more active and take larger jumps — 
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not all m the same direction From q (calm) onward 
the resonances go down, as it were, hand-in-hand, 
keeping an equal distance of about 8 semitones apart , 
and It IS possible, owing to this fart, that they ha\e 
not been generally recognised as separate resonances 
Ihe double resonance of the oral cavity when forming 
the vowel sound U (who) may be demonstrated b> the 
clapping method (see Naturf, March i6, vol 109, 
p 341) , also the possibility of varymg both resonances 
independently at the same time Similarly, the inde- 
pendence of the larjnx note and the front resonance 
may be illustrated by simultaneously humming and 
whistling 1 convergent st ale 

Having identified the various resonames on which 
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the production of the breathed vowels appeared to 
depend, the attempt was made to reproduce these 
vowel sounds by constructing some form of resonator 
which had resonances identical with those of the 
human mouth when a stream of air was blown through 
It It seemed reasonable to expect that, if this could 
be done, the breathed vowel sounds would be reproduced 
Models m plasticine were therefore made, the internal 
form of which very roughly imiUted that of the human 
mouth and throat, except that the back portion corre- 
sponding to the pharynx was, for convenience, shortened 
and made more bulbous 

With this and similar models a number of experiments 
were made to test the effects of vanous alterations of 
the internal form — such as are actually made m the 
human mouth by the movement of the tongue, lips 
etc —and to discover the rules for tuning the instni- 
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ment An artificial larynx was made of a rubber stnp 
lymg across a flattened air passage — on the prmciple 
of the reed instrument which boys make with a blade 
of grass held between their two thumbs When this 
reed or larynx was fitted to the back orifice of the 
model and blown, the model gave a voiced vowel 
The rules for tuning these models may be shortly 
summarised as follows Enlarging the mouth generally 
raises both resonances Increasmg the projection of 
the lips or reducing the size of the mouth lowers lioth 
resonances Raising the front of the tongue upwards 
or forwards raises the upper resonance but lowers the 
lower resonance Pressing the back portion of the 
tongue backwards — so as to reduce the capacity of 
the hack cavity corresponding to the human pharynx 
and to prolong the passage between the front and 
back cavities of the mouth — raises the lower resonance 
but lowers the upper resonance 
The experiments in tuning the plasticme cavities 
eventually made it clear that the human mouth, when 
making vowel sounds, always acts as two separate 
“ Helmholtz ” resonators connected tn senes — one behind 
the other— the back resonator being formed by the 
pharynx, the back of the tongue, and soft palate , the 
front resonator being formed by the front of the tongue, 
the hard palate, and lips , and the passage between 
the two resonators being formed by a hump m the 
middle of the tongue which approaches the roof of 
the mouth By humping the tongue in different 
positions — forward or backward — the relative sizes of 
the front and back resonators can be altered at will, 
while the tuning can further be modified over a wide 
range by varymg the opening of the mouth 
The resonant note of a cavity with an orifice to the 
open air depends, as is well known, on the relation 
between the volume of the cavity and the size of its 
onfices f he larger the ( avity the lower the note , 
the larger the orifice the higher the note With a 
resonant cavity having a neck — such as the neck of 
a bottle— the resonant pitc h also depends on the length 
of the neck, being lower as the neck is made longer, 
.uid higher as the neck is shortened 

It follows from this that when two such resonant 
cavities are joined together, each one becomes, as it 
were, a neck to the other, and therefore mfluences its 
pitch The effect is always to lower more or less the 
resonanc c of the neighbouring resonator ac cording to 
the relation of the relative sizes of the two, and of the 
relative sizes of the connecting opening between the 
resonators and the opening to the air of the front 
resonator The pitch of the resonators was ascertamed 
by tapping them and listening to the resonant notes, 
or by blowing across the open mouth 
Each of the plasticine models (Fig 3) made on this 
pnnciple gives two resonances corresponding to a 
separate vowel sound When the various models are 
blown in succession, first by mouth and afterwards 
for B (earth) and 0 (all) by bellows, the vowel characters 
are made more recognisable by covering and uncovering 
the mouth of the model by hand during blowmg, so 
as to give an associated consonant (m or w) It was 
thus demonstrated that the vowel sound remams 
appreciably constant however much the pitch of the 
larynx note is altered by varymg the air pressure 
Instead of puttmg the two resonators in series, as 
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already described, they may be placed m parallel — 
side by side — with a single larynx having a forked or 
bifurcated passage to communicate with each of them 
Two models made on this principle — one tuned to give 
1 (eat) |d""2434 and f'342 and the other to give A (up) 
g"'ii;34 and tg"8i2 — when blown emit vowel sounds 
practically the same as those given by the correspond- 
ing resonators in series with a single mouth 

Certain vowel sounds can be produced by a smgle 
cylindncal or ovoid resonator An egg-shaped plas- 
ticine resonator, when blown through by means of a 
small hole at the back, gave three resonances — ("512, 
g"'i534, and c""ao48,and a vowel sound intermediate 
between e (men) and B (earth) 

Double resonances may also be obtained from a 


through these resonators, we pass a current ot air 
which has previously been set in vibration by the 
action of the larynx, the sound of the larynx note is 
coloured b> the two resonators respectively and 
acquires the character which we recognise as voiced 
vowel sound 

The two resonances which characterise (ach of the 
different vowel sounds are not absolutelv fixed in pitch 
for each vowel sound but mav vary over several semi- 
tones , the tuning of the resonances is performed, in 
the mouth, mainlv bv the action of the tongue and 
lips, and IS quite independent of the vibrations of the 
Krvnx 

In models, the double resonune of the human 
mouth can be reproduced liv pairs of Helmholtz 


cylindrical resonator closed at one end 
and blown through a small orifice in the 
closed end A reed-actuated' cylindrical 
resonator of variable length (lent by Prof 
D Jones) gave a senes of vowcl-likc sounds, 
and a plasticine cylindrical resonator gave 
A (up) with resonances (tg"'i625 and fg"8i2 

These cases of double resonances pro- 
duced by a single resonator art interesting 
as affording a possible explanation of 
Helmholtz’s statement, that he had 
obtained certain vowel sounds bv the use 
of a smgle resonator 

1 he reproduc tion of the various consonants 
appears to depend on exactly tlic same 
principles, namely, the combmition of 
separate resonators (sometimes more than 
two), and it has been found possible to 



reproduce all the F nglish consonant sounds 
also in this wav The principal difference is that, 
whereas with the vowels (other tlian the diplithongs) 
the resonances arc more or less fixed during the 
voicing of each vowel, with most of the consonants 
the resonances are rapidly changing, and the con- 
sonant sound depends to a large extent on the rate 
of c hange 

To sumnjanse these experiments and conclusions 
We hayc seen that each of the English vowel sounds, 
when whispered or breathed, appears to consist of two 
musical notes due to the air current from the lungs 
blowing through the cavity of the mouth and throat 
The cavity as a whole is divided up by the tongue 
into two resonating cavities — one behind the other — 
each of which produces its characteristic note 

When, instead of passing a steady current of breath 


resonators joined together m senes (makmg jiroper 
allowanci for the reaction of each resonator on the 
resonating pitch one of the other) or bv placing the 
icsonators in parallel, side bv side, so as to produce 
a double mouthed model When the resonators are 
driven tandem, the leader and wheeler mav be counter- 
changed -so that, for example the lower resonance 
IS given by the front resonator instead of by the back, 
ancl vice versa 

It follows that It should be possible to write down any 
vowel sound in musical notation, and to reproduce it by 
means of a suitable instrument designed to give anv 
required pair of resonames, either in scries or in 
parallel It also follows that every one who lan 
recognise vowel sounds must have a perfect ear for 
music, and an almost absolute sense of musical pitcli 


Obituary 

When the Scottish Meteorological Society wished to 
C L Wragge establish a meteorological observatory on Ben Nevis 

DY the recent death of Mr Clement L Wragge, at 440° feet above sea level, they were fortunate in 
-D formerly head of the Weather Bureau at Bnsbane, securing the services of Mr Wragge, who during the 
at Auckland, New Zealand, meteorology has lost an summers of 1881 and 1882 daily ascended the mountain 
enthusiastic worker Mr Wragge was bom at Stour- and took regular observations The Scottish Meteoro- 
bridge on September 18, 1852, and was educated at logical Society, m an appeal for public funds to found a 
Uttoxeter Grammar Scliool After a short pendd of permanent observatory on Ben Nevis, referred to “ the 
service in the Surveyor-General’s department at observations made by Mr Wragge with such skill, 
Adelaide, he returned to England, where he founded endurance, and enthusiasm dunng the last two summers 
several meteorological stations in North Staffordshire on Ben Nevis ” That very considerable endurance was 
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required for the work was graphically shown in an 
article in the Ttmet for September i, i88r 
Returning to Australia, Mr Wragge served as 
Government Meteorologist for Queensland from 1887 
to 1902, and he established the Weather Bureau at 
Brisbane, as well as high-level meteorological stations 
on Mount Wcilmgton and Mount Kosciusko (7336 feet) 
Mr Wragge was an enthusiastic devotee of map 
meteorology and in tracing the movements of cyclones 
and anticyclones he was hccustomed to give these 
systems Christian names in his official reports Ills 
views and methods, especially in later jears, were 
frequently unorthodox 

David Lindsay 

One of the pioneer explorers of Australia has passed 
away recently at Port Darwin in the person of Mr 
David I indsay Born in June 18156 at Goolwa, South 
Australia, of Scottish parents, Mr Lindsay entered 
the State Survey Department as a youth, and in 1883 
was selei ted to lead an expedition to Arnhem Land 
In 1888 Lindsay rode across the little known mtenor 


of the contment takmg only a native boy as companion 
His route took him to the Macdoimell Ranges, to which 
he returned shortly afterwards for more detailed 
examination Mr Lindsay’s most fruitful expedition 
was m 1891, when he was chosen to lead the expedition 
equipped by Sir T Elder for the exploration of the 
great Victoria desert of Western Australia Usmg 
camels for transport, he crossed 550 miles of desert m 
35 days and was able to amplify the work of E Giles, 
who had crossed that district fifteen years previously 
On his return Mr Lmdsay directed attention to the 
existence of large auriferous areas m the mtenor 
The outcome of his report was the development of 
the West Australian goldfield, which he continued to 
explore for some >ears 

At a later date Mr Lmdsay returned to the ex- 
amination of the Northern Territory and in 1913 was 
nominated to a Commonwealth Commission charged 
with considering the economic development of the 
north In 1920 he reported the discovery of large 
tracts of well-watered land which had previously been 
regarded as desert, and he directed attention to the 
possibilities of cotton growing m the Northern Territory 


Current Topics and Events 


liiE list of New Year honours includes the names 
of the follow mg men distinguished by their scientific 
work or associations — Kmghls Prof D Drummond, 
Vice-Chancellor of the University of Durham Dr 
W H Hamer, Medical Officer of Health for London , 
and Dr B H Spilsbury hon pathologist to the 
Homo Office CB Dr F J H Coutts^ Senior 
Medical Officer Ministry of Health C I F Dr 
N Annandale director of the Zoological Survey of 
India Lieut Col A T Gage Indian Medical 
Service, superintendent of che Royal Botanic Garden, 
Calcutta, and director of the Botanical Survey of 
India, Bengal , and Mr 1 < A Leete, Chief C-onservator 
of Forests Burma K B F I’rof D Orme Masson, 
F R S , professor of chemistry in the University of 
Melbfiurnc C B E Dr J W Evans F R S , 
a member of the governing body of the Imperial 
Mineral Resources Bureau , and Mr F E Smith, 
F R S , director of Scientific Research, Admiralty 

It is gratifying to learn that Pasteur’s centenary 
was celebrated at I ahori (Indial on November 22 last, 
under the auspices of the Society for Promoting 
Scientific Knowledge A conversazione was held at 
the rooms of the society and demonstrations given 
relating to Pasteur s researches Great interest was 
taken by the public in the exhibits relating to crystals, 
silk-worms and their diseases and microbes of various 
kinds shown under the microscopes This was 
followed by a public meeting at which Prof B L 
Bhatia president of the society spoke on Pasteur’s 
work m the biological field Principal A S Hemmy, 
of the Government College, and Lieut -Colonel C A 
Gill of the K E Medical College, delivered speeches 
relating to Pasteur’s work m the domains of cheimstry 
and bacteriology respectively 
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Ihe latest accounts of the Chilian earthquake of 
November 1 1 are mainly concerned with the destruc- 
tiveness of the shock and accompanying sea-wave 
The Ttmt'! for December 28 contams the report of a 
correspondent who visited Copiapo and Vallenar five 
days after the earthquake The meuoseismal area 
IS sparsely populated, the towns withm it contaming 
only a few thousand inhabitants, most of whom 
dwelt in low adobe or wooden houses, and this no 
doubt accounts for the comparatively small loss of 
life At Vallenar which suftered most, there is not 
A house left standing that is fit to live in yet out of 
a population of 5500, not more than 600 persons were 
killed and a thousand injured Interesting photo- 
graphs, showing the completeness of the destruction 
by the sea-waves at Coquimbo and ChafSaral, are 
reproduced in the Times for December 19 and 28 

At the meeting of the I^ndon Mathematical 
Society on January 18 at 5 o’clock, in the rooms of the 
Royal Astronomical Society, Burlington House, Mr 
L J Mordell, reader in pure mathematics m the 
Umversity of Manchester will lecture on " An Intro- 
ductory Account of the Arithmetical Theory of 
Algebraic Numbers, and its Recent Developments " 
Members of other societies, or any one who wishes to 
learn something concerning the theory of ideal 
numbers, will be welcomed 

A TRIBUNAL of investigation into the agncultural 
problem has been appointed as follows Sir William 
Ashley, professor of commerce and vice-pnncipal of 
the Umversity of Birmingham , Prof W G S 
Adams, Gladstone professor of political theory and 
institutions, Oxford , and Prof D H MacGregor, 
Drummond professor of political economy, Oxford 
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Mr C S Orwin, director of the Institute for Research 
in Agricultural Economics at Oxford, has been 
appointed agricultural assessor to the tribunal, and 
Mr D B Toye, of the Ministry of Agriculture and 
Fisheries, will act as secretary 

It is announced that Messrs Ashton and Parsons, 
Limited, have made to Guy’s Hospital the generous 
gift of 2600/ , to be paid in six and a half yearly 
instalments of 400/ each This money is to be 
spent in research on diabetes and related metaboUc 
disorders, and to be called a Parsons fellowship 
At the present time, much work is required m 
mYestigating the properties and methods of prepara- 
tion of extracts of the pancreas, one of which is 
known as “ insulin ’ This endowment will assist 
to a notable degree the work already for some time 
in progress at Guy’s Hospital in connexion with 
the pathology of diabetes 

Prof W M Flinders Petrie has consented to 
give a lecture on ' Royal Burials in Egypt, ' with 
special reference to recent excavations in Egypt, on 
Tuesday, January 23, at 5 30, in University College, 
London The lecture will be illustrated by lantern 
slides and the proceeds will be given to the St 
Christopher’s Working Boys’ Club which is connected 
with the Union Society and Women s Union Society 
of the College A leaflet containing full particulars 
as to the prices of the tickets can be obtained by 
sending a stamped addressed envelope to Dr Walter 
Seton, University College Gower Street, W C i 

I Ihe Council of the Royal Statistical Society will, 
in November next, award the Frances Wood Memorial 
Prize, value 30/ for the best investigation of any 
problem dealing with the economic or soci xl conditions 
of the wage-earning classes, the subject to be chosen 
by the competitor and treated on statistical lines 
Competmg essays (which must be either printed 
or typed, and accompanied by copies of ail statistical 
tabulations), must be sent to the Honorary Secretaries 
of the Royal Statistical Society, y Adelphi Terrace, 
W C 2, not later than July i, 1923 

Thb Times reports that a wireless message has been 
received via the radio station at Spitsbergen from 
Capt Wisting, of Amundsen’s Norwegian North Polar 
expedition ‘The Maud, which left Cape Hope, 
Alaska, on July 26 for her dnft across the polar basin, 
met pack ice in about lat 70° N Pushing through 
the ice the ship was near Herald Island on August 7, 
' and on August 22 was frozen into the pack in lat 
70® 20' (? 72® 20') N , long 175° 25' W The dnft 
first earned the vessel back to lat 72® N and then to 
lat 73® N , and finally due west On December 15 
when the message was despatched, the Maud was m 
lat 73® 20' N , long 173* W (’ E ) On September 
36 the Maud was exposed to heavy pressure but rose 
unmjured. the ice meeting below her The message 
reports that fine weather has been expenenced and 
that scientific work is proceeding satisfactorily 
Contrary to expectation, animal life is scanty, but a 
few sc^ and two bears have been secured This is 
the 0*et message beyond two brief weather reports 

you III] ' 


that has been received since the Maud left Alaska 
Capt Amundsen is wuitenng in Alaska ready to 
attempt his flight to Spitsbergen next summer 

The Research Medal of the Worshipful Company 
of Dyers has recently been awarded to Prof G T 
Morgan for a dissertation on the co-ordination theory 
of valency in relation to adjective dyeing This 
comprehensive theory of chemical affinity, propounded 
originally by A Werner of Zflrich, offers a means of 
correlating many of the facts observed in the dyeing 
of textile fibres with mordant or adjective colouring 
matters The tinctorial effects produced are due to 
the formation within the fibres of insoluble coloured 
salts or lakes which in general are characterised by 
the following properties sparing solubility in 
aqueous solutions exceptional shade and fastness of 
colours, resistance to chemical reagents, and an inhibi- 
tion of the ordinary analytical reactions of the 
metallic bases implicated in the lake complex By 
the use of a cobaltammine reagent, Drs Morgan and 
Mam Smith have shown that in three senes of adjec- 
tive dyes~the quinoneoxime dyes the alizann senes, 
and the azosalicylic acid dyes — the formation of a 
complex lake is due to the presence in the adjective 
colouring matter of a charactenstic radical — the so- 
called ‘ chelate ’ group — which has the distinctive 
property of satisfying completely the chemical 
affinity of the metallic component of the lake These 
researches are being extended to other natural and 
synthetic adjective colouring matters 

At the end of the recent gliding week on the 
South Downs, the German duration records were 
broken bv a Frenchman M Alex Maneyrol, who 
stayed in the air j h 22 m Ihe machine used in 
this feat was a Peyret Tandfin Monoplane and it 
was remarked at the time that this machine recalled 
the form of aeroplane constructed by S P Langley 
many >ears back In a note issued by the Smith- 
sonian Institution on November 28, 1922 reference 
is made to this vindication of I-inglcy’s design of a 
filing machine, and a short account is given of the 
history of the reseaiches conducted by Langley 
He began in 1887 and by 1892 had evolved a small 
“aerodrome" model In May i8yh a model fl.ew for 
minutes (a photograph of this flight accompanies 
the note) Work on a full-sized machme began in 
1898, and was supported by the War Department, 
Board of Ordnance and Fortification USA A 
machine was ready in 1903 but the trials were un- 
successful and hostile press criticism caused the 
withdrawal of official support Langley died m 
1906 It IS claimed that the original machine, 
"overhauled but not materially changed,’ flew in 
1914, and that " these flights proved conclusively 
the fact that Prof Langley developed and built the 
first man-carrying aeroplane capable of sustained 
free flight *’ No reference is made to the recent 
controversy on this question of priority 
Maj W F Blake gives in Discovery for January a 
full account of the attempt to fiy round the world 
made by Capt N Macmillan, Mr G Malms, and him- 
self Beginning their journey on May 24, 192a, his 
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party crossed to Marseillest thence vta Athens, 
Aboukir Bagdad, Bandar Abbas, Qtiettd, Lahore, 
Agra Cawnpore, reaching Calcutta on August 12 
^JCW-passage over India w as impeded by an unusually 
heavy monsoon At Agra, Maj Blake was struck 
down by appendicitis, and the other two members of 
the party on route to Rangoon were forced to descend 
in the Bay of Bengal where they were fortunately 
rescued b> Lieut -Commander Canning, who had been 
sent from Chittagong to search for them Maj Blake, 
with the experience gained from their adventure, hopes 
fo make a further attempt in 10^3 

The inaugural meeting of the Far Eastern Associa- 
tion of Tropical Medicine was held in Manila in 1908 , 
it was followed m igio by the first congress at the 
same place Subseejuent meetings were held in 
Hong kong, 1912, and Saigon, 1013 The fourth 
congress was held at Weltevreden, Java, in August 
1921, and a proposal made on behalf of the Govern- 
ments of the Straits Sittlements and Federated 
Malay States that the next congress of the associa- 
tion m 1923, be held in Malaya was accepted 
Dr A E Horn was chosen president for the forth- 
coming session Drs A I Hoops and R Dowden 
were elected vice-presidents for the Straits Settlements 
and Federated Malay States respectively, and Dr 
J W Scharff as honorar> secretary for Malaya The 
association which is open to all recognised medical 
men, exists to promote the science and art of tropical 
medicine in the F ir h ast 1 o this end it provides 
opportunities for intercourse among medical men 
and endeavours to assist m the enlightenment of 
public opinion on problems of hygiene and particularly 
of the prevention of disease among the natives 
The forthcoming meeting will be held on September 
3 17, 1923 The hrst week of this period will be 
devoted to scientific discussions, and the following 
week to excursions to places of medical and sanitary 
interest throughout Malaya The Governments of 
the Straits Settlements and Federated Malay States, 
recognising the important functions of tlus associa- 
tion, arc contributing a considerable sum towards 
the expenses 

Thl report of the eleventh ordinary meeting of 
the International Meteorological Committee, held 
in London, 1921, has recently been published by the 
Meteorological Office of the Air Ministry It contains 
details of the several meetings of the committee and 
of the commissions for weather telegraphy marine 
meteorology, aerial navigation, riieau mondial and 
polar meteorology A general account of the work 
of the International Meteorological Committee has 
already been published in Nature (October 6, 1921, 
p 194) shortly after the close of the eleventh ordinary 
meeting held in London in September 1921 The 
present report occupies 128 pages more than one 
half of which consists of appendices giving detailed 
information of the several commissions held for 
reporting to the general meeting Among the 
details of interest may be mentioned the recommenda- 
tion that the meteorological stations in high latitudes, 
commenced m connexion with Amundsen’s polar 
expedition, be continued during 1921 to 1925, and 
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if possible permanently Other points discussed are 
the unification of upper air data so that it might be 
possible to pubhsh, within a few hours of the observa- 
tions a chart of upper air observations for the whole 
of Europe the study of clouds from the point of 
view of aviation and the general application of 
meteorology to aerial navigation , and an endeavour 
to systematise the adoption of the ' kilometre per 
hour ” as the unit of wind velocity by all countries 
both for land and air An effort was also made to 
stamlardise instruments for registering sunshine 

The annual report of the Raffles Museum and 
Library, Singapore for igai shows tliat, under the 
energetic direction of Major J C Moulton these 
institutions make good progress The number of 
outside helpers in Singapore and other parts of the 
world on whose services the museum can draw is a 
good sign The formation of a Singapore Natural 
History Society with headquarters at the museum, 
IS recorded Out of 240,000 visitors of various 
nationalities, 163,000 were Chinese 

Mr Bailey Willis, in a popular paper on ' The 
Geology of the Colorado River Basin with reference to 
Lnginceiing Problems ’ {Science, August 18, 1922), 
discusses the boulder-bed m the floor of the Colorado 
cafion, and the difficulties of budding a concrete dam 
on such a foundation Work can be carried on 
between flood -times only, and hence it has been 
boldly suggested that, since the floods can shift the 
boulders more boulders shall be quarried out of the 
jointed granite and given as playthings to the floods 
The nver is to be encouraged to construct its own 
dam to the satisfaction of the engineers who seek to 
utihsc its jiowcr 

A WLLCOME second edition has made its appearance 
of the admirable ‘ Guide to the Elephants (Recent 
and Fossil) exhibited m the Department of Geology 
and Palasontology m the Bntish Museum (Natural 
History) As before its preparation is the work of 
Dr C W Andrews, whose name is sufficient guarantee 
of Its excellence It is slightly increased, as compared 
with the first edition, by additions to the text, chiefly 
in the opening paragraphs, and by a new figure 
There arc also numerous minor emendations, while 
useful sub-headings have been inserted Economy 
has been appeased by issuing the pamphlet in paper 
covers instead of paper boards 

We have received a copy of the third volume of 
Messrs Baird and Tatlock’s Standard Catalogue of 
Scientific Apparatus This covers the more specialised 
apparatus useful in the biological sciences — anatomy, 
botany, zoology, pathology, agriculture, etc — though 
physiology and biochemistry are dealt with in volume 
2 The abundant illustrations make it a convement 
and useful guide to most of the apparatus which is 
available, and in turning over the pages a scientific 
worker may get useful hints towards solving 
special problems of technique familiar in some depart- 
ment other than his own Such catalogues do some- 
thing at any rate towards bringing the different 
branches of biological inquiry together as well as m 
facihtatmg the daily work of the laboratory 
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Our Astronomical Column 


New Observations of Jupiter — Mr W F 
Denning informs us that Mr Frank Sargent, of the 
University Observatory. Durham, observed Jupiter 
on the mormng of December 24, and saw the 
hollow in which the great red spot is situated 
central at iqh 1310 GMT. which corresponds 
to a longitude of 239° 6 Mr Sargent considered 
this liollow in the great southern belt decidedly 
more shallow than formerly The great red spot 
appeared to be shorter than at the last opposition 
Its length being estimated as only 22 degrees 

hollowing closely behind was the preceding end of 
the south tropical disturbance which made its transit 
at 2oh GMT in longitude 268" 1 hi rotation 

periods of these two objects during the last six months 

Red Spot Hollow -^oh 55m 38s i 
S Tropical Disturbance ^yh 55m 2938 
These peiiods correspond very neaily with those 
derived during the earlier part of the year 1922 


Baaiif’s CoMi I — This comet was observed by Dr 
W H Steavenson on December 20 and 22 He 
describes it as follows Magnitude 9 to 10. small, 
compact , diameter about i' best defined in position 
angle iCs'. rather diffuse towards 345“ there was 
central condensation, but no well-dehncd nucleus ’ 
The brightness is only falling off slowly, and the 
comet IS still within reach of moderate instruments 
I he following ephemens by Mr Johannsen, of Copen- 
hagen IS very accurate It is for Greenwich mid- 
night 

RA N Deri 


Jan s 22 55 22 

.,9 23 4 io 

, 13 23 13 30 

17 23 22 22 

21 23 31 6 

25 23 39 43 


19“ 16' 
18 46 
18 18 
17 5 t 

17 31 

17 II 


The comet is crossing the lower portion of the square 
of Pegasus It is desirable that observations should 
be continued as long as possible, in order to detect 
any deviation from paralxilic motion 


Atmospheric Dispersion in Parallax Work — 
One of the factors in the great improvement that 
has been effected in the photographic determination 
of stellar parallax has been the recognition that work 
must be limited to the aeighbourbood of tbe meridian, 
where the effect of atmospheric dispersion is small 
Messrs W M H Greaves and C Davidson have investi- 
gated the resulting correction tp the parallax for stars 
of extreme spectral type m a paper read at R A S 
November meeting At 20 minutes of time from 
the meridian the correction for type Bo is - o' 009 
and for type M +0' 005 These are quantitiis that 
cannot be neglected nowadays, so the necessity is 
emphasised for working still closer to the meridian 
where possible 

The same difficulty is present in obtaining the 
solar parallax from photographs of Eros or other 
small planets especially since the diurnal method 
necessarily involves considerable hour angles The 
error can be diminished by usm^ a visual refractor 
with a light filter, if the object is bright enough to 
permit of this 

Inti rierometlr Measures of Doubie Stars — 
The 4 •atrophy steal Journal for July lias a paper by 
Mr Paul W Merrill on this subject Mr Merrill 
(ontmued the observations of Capella with the loo- 
in telescope at Mt Wilson and gives the following 
01 bit from his own and Anderson s measures Period 
104 022 days, a =0' 053O, distance - 126 630 000 km , 
parallax -o' 0632, masses j 2 and 33m terms of sun 
He finds that the Greenwich measures in 1900 (on 
whicli considerable doubt has been cast) are fairly 
well represented on the supposition of a motion of 
the node of 0° 9 per annum , this motion is suggested 
by the interferometer measures themselves 

The duplicity of * Ursae Majons was independently 
detected with the interferometer The magnitude 
difference is much greater than in Capella, but does 
not exceed half a magnitude When Aitken discovered 
its duplicity in 1907-8 the position-angle and distance 
were 283" 2, o' 21 they are now 231° 3 o' 08 

K* Bootis was also examined, but the results were 
more doubtful , the method is obviously a very 
powerful one in cases where the magnitudes are not 
too unequal 


British Astronomical Associahon Handbook 
FOR 1923 — Two years ago, when the well-known 
" Companion to the Observatory ” was discontinued, 
the Council of the British Astronomical Association 
decided to bring out the Handbook to take its place 
(London Eyre and Spottiswoode, Ltd Price 2s to 
non- members ) Its aim is to supplement, not to 
supersede the Nautical Almanac, from which little is 
reprinted except the physical ephemendes The 
periods of visibility of the planets are shown graph- 
icallv , details of important occultations, including 
four of Aldebaran, are wven for 12 stations Ephem- 
erides are given for vesta, Eros, and D’ Arrest’s 
Comet , It IS hoped to extend this section further in 
future The large-scale diagrams of the small stars 
near Uranus and Neptune will be useful for observers 
of these planets Notes are included on telescopic 
objects, lists of tests, ephemendes of variables, and 
in particular the dates of maxima of 27 stays that 
attain naked-eye visibility There are also definitions 
and an extended list of astrononucal constants and 
elements, which will be slightly varied from year to 
year ITiere are thus few observers who will not find 
the book useful in their domes 
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Solar Prominence Activity — Every half - year 
the Kodaikanal Observatory, India, issues a bulletm 
giving a summary of prominence observations 
during that penod The data for the first half of 
the present year in Bulletm No Ixx have just been 
received The mean daily areas and daily numbers 
of the prominences are few, as was to be expected 
from the cyclical nature of the phenomena, the respec- 
tive figures being 3 17 (square minutes) and ii 05 
Their distribution in latitude shows maxima in the 
belt 45“-50° in both hemispheres and is very similar to 
that for the previous half-year , this indicates that a 
new cycle of activity has b^un in the higher zones of 
rominences The statistics give further the distri- 
ution of prominences east and west of the sun’s axis, 
the activity of the metallic prominences particulars 
of the displ^icements of lines observed m tlie spectra 
of the chro|nosphere and prominences, reversals and 
displacements of H« and D,, and finally, areas and 
numbers of prominences projected on the disc as 
absorption markings TTiese valuable data are of 
great inuportance because they provide a complete 
record of the activity of the sun from a prominence 
point pf View on a homogeneous system 
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Research Items. 


f cTiciDE Rates — ^The relation of suicide to climatic 
racial factors, and to industrialism, occupation, 
urban conditions, a^e and sex, etc , is the subject of 
an extensive statistical analysis by Dr J R Miner 
(Amencan Journal of Hvgxene Monographic Senes, 
jjo 2) It has long been recognised that the suicide 
rate is higher among the Kordic race than among 
Alpine or Mediterranean peoples Mixed peoples 
usually have a higher rate than either of the pure 
races to which they belong Foreigners m New York 
show a higher suicide rate than in the countries from 
which they came The lowest rate is found m Ireland 
and the highest in Saxony, while the rate vanes in 
different parts of France according to the racial 
composition of the population Among Asiatic 
peoples the Japanese and Chinese rates are high, 
while in India it is low (48 per 100000) India 
appears to be the only country where female suicides 
exceed the male The general trend of suicide rates 
has been upward dunng the last century but the 
higher rates tend to become stabihsed A sharp 
decline took place during the war Germany, France 
Denmark and Sweden have high rates, Britain, 
Norway and the Netherlands low rates as well as 
southern and eastern Europe In the United States 
the rates are lowest in the south and highest m the 
west The fundamental causes of these differences 
are found to be probably in (il differences in the 
strength of the group spirit, (2) adverse economic 
conditions, (3) racial factors, U) general health of 
the population 

Reproduction in the I FODiciUiE — Prof A L 
Treadwell's memoir on the Leodicid® (Eunicida) of 
the West Indian Region (Dept Manne Biol Carnegie 
Instn , Washington 131 pp 0 pk \(>7 text figs , 1921) 
gives a full systematic account and records in the 
text and in the coloured plates the character of the 
living coloration Included in this family is Leodtee 
{Eunice) fucala, which lives in crevices of the coral 
rocks, protruding the antenor end for feeding but 
not exposing the remainder of the body except at 
the breeding season On the approach of the breed- 
ing season the body becomes much distended with 
eggs or with sperms and swarming occurs usually 
in coincidence with the last quarter of the June- July 
moon During the night the worms protrude their 
posterior ends from the rocks and break them off 
at the junction between the sexual and non-scxual 
portion The sexual portion swims to the surface 
and IS found m large numliers on the surface at 
daybreak J ust at sunrise the thin body-wall bursts 
the eggs and sperms are liberated, and fertilisation 
of the eggs occurs Prof Treadwell showed in 1914 
that there is a measurable increase in the output of 
carbon dioxide by the egg as it approaches matunty 
and he suggests that increased elimination of waste 
products into the bod> < avity of the worm may act 
as a stimulus to egg-laying 

Digestion of Wood by the Shipworm — Dr 
P Bartsch’s monogr^h of the American Shipi- 
worms (Bull 122, US Nat Mus t022, 51 pp , 
37 pis ) is restricted to the systematic aspect He 
recognises in the family Teredidae three genera — 
Bankia divided into four sub-genera, with eight 
species Bdctronophorus not yet reported in 
Ami^rican waters and Teredo divided into seven 
sub-genera, with twentv-one species Systematic 
descriptions of and keys to the species are given 
Dr Bartsch remarks that although the shipworm 
takes wood resulting from its bonng operations into 
its ahmentary canal, it is questionable whether the 
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secretions of the digestive glands are capable <rf 
producing from the wood any soluble carbohydrate 
Hanngton (Btochem Journ, xv , 1921, pp 736-741) 
investigated this point more than a year ago and, 
though he was not able to reach a definite conclusion, 
the balance of evidence was in favour of the view 
that Teredo has in its liver an enzyme capable of 
producing glucose from some constituent of wood, 
and hence it mav be supposed that the wood is to 
some extent made use of as a source of nourishment 

American Mycology — Ihe first part of volume g 
of the Annals of the Missouri Botanical Garden 
(February 1922) is completely filled with a revision 
by Prof E A Burt of the North American speaes 
of Clavana This study will be of great value to 
American students of this group of fungi, and British 
mycologists will note with satisfaction that full use 
IS made of the valuable study of the British species 
by Cotton and Wakefield in the Transactions of the 
British Mycological Society (igig) The author's 
discussion shows that plenty of work remains to be 
done by American mycologists, but probably this 
work with its full reference to Amencan type speci- 
mens will provide the necessary stimulus as well as 
the basis from which to start The illustrations, 
photographs of dried herbarium specimens seem 
scarcely suitable for a work of this systematic 
character In some cases, recognition may be 
facilitated by the photograph in others it m^ well 
be misleading to unexpenenced mycologists Figures 
90, 91, 92 and 94 might very well have been obtained 
from a single gathering of any one of the four species 
illustrated 

Wet Bulb Temperatures and Thermodynamics 
— In the memoirs of the Indian Meteorological 
Department, vol xxiii part i Dr C W B Normand, 
Imperial Meteorologist, discusses wet bulb tempera- 
tures and the thermodynamics of the air In India 
in recent vears the daily values and the monthly 
means of wet bulb temperatures have been published, 
since medical officers pay more attention to the wet 
than to the dry bulb readings, especially as to con- 
ditions liable to cause heat strokes The aim of the 
paper is to create further interest m the actual 
wet bulb temperatures Mathematical considerations 
are freely introduced, and the discussion opens up 
the subject to wider considerations At the fort- 
nightly meeting held at the Meteorological Office on 
October 30, the paper by Dr Normand was takeii 
for discussion, and the subject was opened by tbs 
author, who is now in England A summary of the 
discussion at the Meteorological Office is ^ven m 
the Meteorological Magazine for November It w^ 
brought out that the term ' wet bulb temperature** 
m the paper is ambiguous, and it was suggested that 
it seems bettor to use the term " adiabatic saturation 
temperature ” 

Meteorology in India — A report on the adminis- 
tration of the Meteorological Department of the 
Government of India in 1921-22 has just been 
received It is drawn up by Dr Gilbert T Walker, 
Director-General of Observatones to the InoiAQ. 
Government After special investigation Stevenson's 
thermometer screens, commonly used in Great BntaitC'' 
are to replace the large open-sided shade hitherto 
used in India for the exposure of thermonjeters^ 
This will bring India mto line with our home pbi»rv»-* 
tions, and wiU effect a very grfiat sslvkig of expftoW.' 
when new screens are requirra The Eng^h acra«r 
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is only about one-sixteenth of the pnce of the Indian 
screen hitherto used Much valuable data on the 
upper wind currents have been recently published 
and other upper air data are ready for publication 
Considerable demand is being made for upper air 
results over India and the report regrets the mabihty 
to do all that is required for want of funds In the 
British Isles the staff of workers has been immensely 
increased and without doubt considerable increase 
of the staff in India will have to be faced, although 
it will mean added expense A graph showing the 
growth in activity and cost for the last 15 years is 
given at the end of the report For want of funds 
much useful work has been discontinued The 
stations over India from which detailed observations 
are received now number 281, and these have to be 
supplied with instruments and inspected periodically 
Observations are secured from vessels by wireless 
as well as from the ordinary logs, over the neighlxiur- 
ing seas Seismological observations are recorded 
at several stations and the data are supplied to the 
British Association tor rainfall over India, there 
are now 2928 stations from which observations are 
received 

Thi Nlw hiiGHT Compass — ^The United States 
Air Service has set itself the task of putting the 
navigation of the air 011 as trustworthy a basis as 
that of water, and as part of its programme lias asked 
the Bureau of Standards to insestigate the possibilitus 
of the earth inductor type of compass As a result 
a form of instrument has been devised which has 
proved more satisfactory than any previously in use in 
the Air Service A memoir describing the instrument 
was presented in 1921 to the American Philosophical 
Society by Messrs P R Heyl and L J Briggs, and 
was awarded the Magellanic premium It is now 
reproduced in part r of volume 41 of the Proceedings 
of the Society An armature driven about a vertical 
axis by a cup propeller has four carbon brushes set 
at right angles to each other in contact with its 
commutator, and capable of being set so that when 
the aeroplane is flying in a fixed direction, one pair 
of brushes gives a maximum and the other pair zero 
electromotive force The two pairs of brushes are 
connected to four equally spaced points of a closed 
electric circuit and a pointer galvanometer connected 
to two points opposite each other on the circuit The 
diameter for which the galvanometer gives zero 
deflection is determined by the course of the aero- 
plane 

Burning Heavy Fuel-oil —borne of the technical 
difficulties encountered m burning heavy fuel-oil in 
Diesel engines and other types of heavy-oil engines 
were discussed by Mr Harold Moore in a paper read 
W him at the North-East Coast Institution of 
Engineers and Shipbuilders, Newcastle, early m 
December Ignition trouble, difficulties in burning 
oil after ignition has taken place, and the problems 
raised by the presence of small quantities of im- 
purities, were the mam factors dealt with as affecting 
the utilisation of heavy fuel With regard to ignition 
trouble, a great deal depends on the range of ignition 
temperatures possible with varying types of oil-fuel 
m Diesel and cold-starting engines, ignition takes 
place when the heat of compression exceeds the 
spontaneous ignition temperature of the oil, and it is 
customary to adjust the compression so as to ensure 
regular igmtion of whatever class of fuel isi burnt 
The utilisation of vanOus petroleum and coal-tffr oils 
necessitates repeated adjustments bemg made, and 
these, under changing conditions of low and high load 
*^**^*5i®?‘ utfflosphcre, etc , have to be considered 
carefully both tiieoretically and practically Pilot 
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ignition gears, which to a large extent overcome initial 
difficulties of firing, are now installed on most Diesel 
and cold-starting engines After ignition has taken 
place, the smooth burning of the oil depends pnmanly 
on its complete combustion before the exhaust valve 
opens, and on the rate of burnmg and influence of the 
various substances m the fuel Such substances 
include the bitummous bodies present in petroleum, 
hard and soft asphaltum, waxes, and 111 the case of 
coal-tar oils (more often employed on the continent 
than in this country), naphthalene and anthraane 
Finally the effects of water, sand, and iron rust, the 
commonest impunties m oil fuel constitute not un- 
important factors to be reckoned with Such 
impurities are best removed by the employment of 
higVspeed centrifuges. 

Magnetic Observations at Batavia — Volume 
40 of the Observations made at the Royal Magnetical 
and Meteorological Observatory at Batavia contains 
the observations of the year 1917 Ihe preface 
however, brings the history of the observatory 
down to hebruary 1922 From it we learn of the 
retirement of the well-known director Dr W van 
Remmeleu, who has been succeeded by Dr Braak 
In addition to the usu il meteorological tables, the 
publication contains some special results of interest, 
including the results of a 7-year comparison of 
ordin iiy thermometers m the thermometer shed and 
ventilated Assniann thermometers outside The dif 
ferences are substantial The magnetic results are 
very complete, two magnetographs being m constant 
operation The tables of hourly values refer to three 
rectangular components of force, the liori/ontal com- 
ponents being in and perpendicular to the astronomiuil 
mendiau, which is there nearly coincident with the 
magnetic An interesting chart show s the departures 
of the three rectangular components from their mean 
Yearly values These departures are calculated for 
I h , 7 h , 13 h , and 19 h G iM T of every day, the 
value assigned to each hour being a mean from 24 
hours centering at that hour Ihe great predomin- 
ance of disturbance in the north south component is 
effectively shown 

Photocraphic Sensitisers and Desfnsttisfrs — 
Prof Rudolfo Namias describes some of his remark- 
able experiences with these reagents in ' The Process 
Year-Book, ’ vol xxv , 1923 He agrees with Dr 
Luppo Cramer that pmaflavol, the most recently 
introduced colour sensitiser, is unique m its property 
of sensitising for the well-known g ip in the greenish - 
blue and that it and pinacvanol give a ' very high 
increase of general sensitiveness ’ He finds that 
pmacyanol may be used in a solution fifty times 
diluted as compared with the concentration generally 
advised (finally equal to one part of solid in five 
millions) and that the spectrographic tests show 
that this enormous dilution makes no difference in 
Its effect He has discovered that desensitisers are 
more important than they were at first thought to 
be By getting rid of the sensitiveness of the plate 
they avoid the formation of the development fog 
always produced when development is continued to 
bnng out the weak detail which, however, is generally 
buried by it By making this detail avadable we 
get a practical increase of sensitiveness, though the 
advantage is restricted so far as is known, to the 
use of saframne, and of hydroqmnone and alkaline 
bromide m the developer The increase of general 
sensitiveness and the elimination of development 
fog enable pne to use sbw plates with their much 
finer gram, and so, without the practical sacrifice of 
sensitiveness, to got a considerable gam in resolving 
power. 
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The Wegener Hypothesis 

Discu'ssion at 'IH^ Hritish Association Huli 


Mondaj, September i 
^ the Geoloeical Section 


the meeting nxim of 

tlie Geological Section of the British Associa- 
tion was the the itre of a lively but inconclusive 
discussion on the Wegener hypothesis ol the origin 
of the lontincnts Ihis h\pothcsis which is a 

(11 ist 

regards tin continental i 



siliceous material floating on a heavier basaltic, 
fluid or viscid, substratum which m its turn reaches 
the surface in a solidihed form on the floors of the 
oteins The continents which arc thus movable, 
arc supposed in Carboniferous times to have formed 
a single m iss and to have split up by nft-valley 
formation and started floating apart m late Cretaceous 
or early Tertiary times The mountain rangas 
fringing the Pacific are supposed to have been pro- 
duced along those margins of the continents which 
are or have been, in virtue of their motion, impinging 
on the hard oceanic crust the belts of thicK sedi- 
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mentation along the continental shelves locahsing 
the folding 

The union of the continental masses in former 
geological tunes explains many peculiarities in the 
distribution of fife both past and present It also 
affords an easy explanation of the hitherto unsolved 
problem of the Permo-Carboniferous glaciation, by 
supposing the polo to hav e been located in South 
Africa and the other glaciated parts of Gondwana- 
land to have been grouped around When a 
reconstruction of this sort is made it is found that 
the mam Carboniferous coalfields of the world lay, 
at the time of their formation within the tropics 
The discussion brought forth a great diversity 
of opinion regarding the validity of the hypc>- 
thesis, almost the only point on which there seemed 
to be any general agreement being an unwilling- 
ness to admit that the birth of the North Atlantic 
could have occurretl at so late a date as the 
Qu iteniary Proceedings were opened by the 
reading of a discourse by Dr J VV Evans who 
was unfortunately unable to be present Dr 
Evans gave an outline of some of the leading 
features of the theory and emphasised the well- 
known similarity of the geological formations on 
opposite sides of the oceans He however, 
questioned Dr Wegener s estimates of the thick- 
mss of the crust whether continental or oceanic, 
and tonsiclercd that the latter being probably as 
strong as the continental crust would inhibit the 
continental drift He dealt more particularly with 
the supposed recent variations of relative longi- 
tude and with the pi ccautions which would have 
to be taken m the cise of an attempt to repeat 
the observations 

Prof H H "I unier stated that the only piece ol 
astronomical evidence supporting Wegener's hypo- 
thesis, and worthy of serious consideration, was the 
apparent westerly drift of Greenland He was 
inclined to regard the longitude observations made 
up to the present as so much waste paper but 
considered that the magnitude of the discrepancies 
between the Greenland observations of the years 
1870 and 1907 which inclicited a westerly drift 
relatively to Europe of 1200 metres, made a good 
c.vse for repeating the observations to-day 

Vir W B Wright pointed out that a critical 
(omparison of the geological formations on the two 
sides of the North Atlantic shows on the whole 
a v<ry remarkable correspondence both strati- 
graphical and paljeontological, from the Archaean 
to the Cretaceous and in particular brings to 
light certain facts even more strikingly indicative 
of a former rapprochement between the two con- 
tinents than any pointed out by Wegener 

Ihe recurrence in America on opposite sides of 
the old Appalachia of the two facies of the European 
Cambrian and early Ordovician which are nere 
separated by the Caledonian chain, is perhaps the 
most stnking, the lithological and faunal characters 
and the sequence of transgression and recession, 
different on either side of the chain, being reproduced 
with remarkable precision Again, the contmental 
and marine facies of the Devonian are separated m 
both countries by boundaries which become c»nter- 
rainous on the Wegener reconstruction 

ftof Coleman, of Toronto, considered that the 
similanty m the Arch<can formations on the two 
sides of the Atlantic cited by Mr Wnght, meanjt 
very little, as the Archasan was a universal formation 
He also raised the question of the meteorological 
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conditions of the supposed cop^pacted continent of 
Gondwanaland which he thoiight must necessanly 
^ve been a desert and therefore could not have 
nourished an ice sheet 

Prof Sollas confessed himself attracted by the 
theory but doubtful as to proofs He was not greatly 

impressed by arguments based on the similanty of 
the geological formations on the opposite sides of 
the oceans^ the most remarkable of which was 
perhaps that cited by Mr Wnght A certain uni 
formity is to be expected in rocks derived from the 
same Archaean base Ihe explanation on the whole 
was out of proportion to the points of correspondence 
cited 

Dr Harold Jeffreys stated that the rotational force 
which could be invoked to explain the movements 
of the continents was very amalf and quite insufficient 
to produce the crumpling up of the Pacific ringes 
The ocean floors also jiresented a difficulty for being 
composed of basaltic rock they would be less radio 
active and therefore stronger than the continental 
crust The withdraw al of India northward and its 
gathering up mto the Himalayan folds were moreover 
not easily accounted for 

Prof Gillipn said that as the great piles of 
Palaeozoic sediments in Europe and America reached 
their maximum thickness on the borders of the 
Atlantic it seemed necessary to assume the presence 
of a continent occupying the northern pirt of the 
ocean The time honoured conception that the earth 
shows a tendency towards a tetrahedral form was 
also in conflict with this new hypothesis 

Dr G C Simpson thought the theory was a 
wonderful one from the mctcoiological point of view 
as It explained the marked changes of ilimite given 
by the geological record and in particular the ex 
centric position of the Quaternary ice sheets vsith 
reference to the pole 

Prof Marshall of Wanganui New Zealand pointed 


out that the movement of that country was to the east 
and not to the west Speaking from personal know'' 
ledge of a number of the Pacific Islamfe and referring 
to the evidence they afforded as to the composition 
of the floor of the ocean he said it was a mistake to 
suppose that the igneous rocks exposed in these 
islands were entirely basaltic Alkaline rocks were 
also represented but so far as he was aware siliceous 
rocks of continental type were unknown 

Dr I li Wnght spoke briefly and Prof Boswell 
referred to the forthcoming English edition of Dr 
Wegener s book as affording an easy means of 
becoming acquainted with the leading features of 
the subject 

The president Prof Kendall in closing the dis 
cussion said he had many years ago examined the 
question of a land connexion across the Atlantic 
especially in its bearing upon the distribution of 
fishes and reptiles The practical identity of the 
Old Red fash faunas of the Orkneys and N America 
seemed to show a very close connexion and the 
sumlanly extends to the Carboniferous Diveigence 
especially m the reptiles is marked m the Trias and 
probably complete throughout the Jurassic Un 
fortunately the reptiles require two barriers one of 
laud to stop the migntion of the marine fotms and 
one of sea to inhibit that of the land forms The 
evidence adduced by Martin Duncan and marshalled 
by Gregoiy proved i connexion between huropc and 
Atntnc i during the tllig icent He had long ago 
foun I it necessary to abandon a belief in the absolute 
pimianence of ocean basins 

The discussion as a whole was inteicsting as 
bringing out the extreme divergences of opinion 
produced by viewing the hypothesis from different 
aspects istronomical physical meteorologic il and 
biological but it becomes very apparent that the 
surest test of its viluUty lies in the domain of 
geologj W B Wright 


The National Research Council of America 


National Research Council of the Lnitcd 
States corresponds to the Dep irtnu nt of 
Scientific and Industrial Research in this country 
It owes its being as does our organisation to the 
very urgent need which the war made pitent 
to governments of an organised and systematic 
attempt to foster scicntifac research to extend its 
industrial applications and by co operation and co 
ordination to do this on a national scale The 
sixth annual report of the National Research Council 
for the period e idmg June 30 iqzi shows 
clearly the extent to which this organisation has 
been earned in the United States There are divisions 
based on political classification, eg Eedenl foreign 
and States relations on functional i lassihcatioii 
e g educational relations research extension and 
information service and finally on a scientific and 
technological classification e g physical sciences 
engineering chemistry and chemical technology 
geology and geography medical sciences biology and 
agriculture anthropology and psychology 

A popular chemical exhibit ^ to show the American 
people what the chemist has done and may do for 
them prepared by the Chemical Warfare Service 
of the United States Army was held in Washington 
and arrangements have been made to install it as a 
permanent exhibit in the United States National 
Museum 

The division of educational relations has given 
special attention to tlie study of the detectiorf and 
encouragement of students of superior ability and 
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IS co operating in this investigation with the division 
of anthrojiology and psythology 

Among the projects of the division of research 
extension may be mentioned the following An 
underwriting fun 1 of >00 00 > lollars is to be raised 
for the compilition of critical tables of physical and 
cliemicvl constants Measures are afoot for the 
establishment of a Crop Protection Institute an 
Alloys Research Association a school for tanning to 
be affiliated to an established university a Textile 
Research Institute and a Horological Institute of 
America which will be concerned primarily with the 
scientific ph ises of time keeping with special reference 
to the mechanical dev ices necessary 

The research infoimation service has for its purpose 
to promote scientific and industrial research m this 
country through the operation of an active exchange 
for all kinds of scientific and technological know- 
ledge It prepared for publication Bulletin No 9, 
bunds Available in 1920 in the United States of 
America for the Encouragement of Scientific Research^ 
giving an account of medals prizes grants and 
research scholarships and fellowships amountmg in 
value to approximately 36 000 000 dollars annually 
In addition to research in personal records the service 
has a catalogue of 20 000 chemists and mining 
engineers and a file of current investigations 

from the division of engineering a report embody- 
mg the results of the itu estigations on fatigue pheno- 
mena of metels will be published shortly The 
results indicate that a rise of temperature test may 
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furnish a trustworthy accelerated test for fatigue 
resistance It is stated that “ this report contains 
the most valuable and complete information ever 
published on this subject ” We shall await its appear- 
ance with much interest 

Owing to the very sudden increase in the destruc- 
tion of marine pihng in San Francisco Bay resulting 
from the attack of marine borers, which amounted 
in value to about 15,000000 dollars m the last year 
or two, a marine laboratory has been established 
in San Francisco Bay and the National Research 
Cbunal has taken measures for undertaking co- 
ordinated investigations on the problem The 
report states This is one of the most important 
problems presented to the National Research 
Council since its organisation and one of the best 
illustrations of the important service which can be 
rendered by a national body of this sort It is also 
an excellent illustration of the need for co-opera- 


— 

tion between the scientific and engineering gnuink ' ^ 

The committee on ceramic research has adected 
the following four subiects to receive early atten,> 
tion (i) A study of the elements which determine 
the plastic nature of clay , (2) a cntical examination 
of certain methods used in sihcate analysis , (3) a 
study of Amencan pot clays and their proper com- 
poundmg for the production of refractories used in 
the glass industry , (4) a study of the relationshjjr 
between crazing and the expansion coefficients of 
bodies and glazes 

Enough has been indicated of the character of 
this sixth annual report of the National Research 
Council to convince, perhaps, even the warmest 
exponent of the theory of science for science's sake 
and of the mahenable right of the scientific spirit to 
go whither it will, that there is a vast field of 
scientific research meet for organised co-operation on 
national lines J W W 


International Contributions to Mendehsm 


^['HE Dutch journal GtmHca under the editorship 
* of Dr Lotsy and Dr Sirks has published an 
excellent international number as a Mendel Memorial 
in connexion with the icceiit centen irv celebrations 
in Brfinn and Vimna. In a long and carefully written 
article Prof V Hacker (Halle) reviews the present 
state of knowledge of Mcndt ban inheritance especially 
as regards cvtological interpretation and other aspects 
of general interest Such a < autious and w ell-informed 
statement is most valuable at the present time Dr 
E Fischer (Zurich) describes his large series of ex- 
periments m breeding the Silver-washed Fntillary 
\Argvnnii> paphia) and its dimorphic female the well 
known var lalesma It used to be thought dilhcult 
to get such creatures to breed in confinement but 
Dr F-iseliPi following a teehm((ue which he describes, 
has raised several thousands as the result of various 
matings Prof R Goldschmidt (Berlin) contributes 
an analysis, and suggests a factorial scheme which 
fits the numbers fairlv well There is a dominant 
valenna factor V, which is not sex-linked and the 
combinations Vd vv are passible both in males 
and females Since, however the malts arc all paphta 
alike their genetic constitution can be decided onlv 
by experimental breeding We are still as far as 
ever from understanding how it comes to pass that 
the malts are thus uniform, though they may contain 
even two doses of the element which in a single dose 
suffices to give the dominant character to the female, 
a difficulty which has puzzled geneticists very long 
There are many parallel examples in butterflies of 
di- and polymorphic females, though nothmganalogous 
IS ever seen m the males The cytological scheme 
which so successfully represents the observed facts 
in colour blindness and similar examples here ap- 
parently fails, and the special interpretations offered 
by Goldschmult though suggestive, are scarcely more 
than a restatement of the difficulty 

Prof Ghigi (Bologni) discusses the on^n of 
domesticated poultry especially fowls and pigeons. 


in the light of his breeding experiments He leans 
to the conclusion, which other evolutionists have also 
reached, that it is most difficult to suppose, as Darwm 
did tliat the various breeds of fowls are denved 
simply from Gallun banktva, or the pigeons collectively 
from the rock-dove The plausible suggestion is here 
made that the heavy breeds of fowls, winch constitute 
the mam problem m ly have come from some partially 
flightless island form, taken bodily into domestica- 
tion, since nothing of the sort now survives in a wild 
state borne of the pigeons, he thinks, may be 
derived from crosses with Columba leuconota, which 
when bred with tame pigeons gives, as he found, at 
least fertile males The effect of all these appeals 
to multiple origins, necessary as they now appear to 
be, IS to weaken confidence in the classical deductions 
as to unhmited possibilities of variation under 
domestication apart from cross-breeding 
Other interesting papers are those of Prof T L 
Frateur (I-ouvain) on compound characters, M A 
Meumssier (Pans) on the 3-podded and other varieties 
of peas and Dr Winge (Copenliagen) on some curious 
and complex phenomena in Drosophila, which favour 
the hypothesis already entertained by several biologists 
that mutation may sometimes be tne consequence of 
a rare cross-over Dr birks (Wageningen) recounts 
lus experiments with a new subspecies of Ltnarta 
vulgart!, giving a mixed Fj generation in crosses with 
the wild type, an unexpected result which may be 
variously interpreted A remarkable expenment is 
also described by Prof J Schaxel (Jena), who sucr 
ceeded in grafting together limb-buds of the coloured 
and the white forms of Axolotl, producing limbs 
compounded of both elements so mtimatclv associated 
that the name ' Chimaera " may be applied to them, 
on the analogy of Winkler's famous graft-hybnds 
made between the tomato and Solanttm mgrum 

This collection of memoirs reaches an unusually 
high level All contain material of permanent 
value 


The Oldebroek Explosion of October 28, 1922. 


I N N,vtlrf of November 4, p 619, a preliminary 
note appeared on the great explosion at Olde- 
broek It IS now possible to discuss more fully the 
results obtained 

About 140 reports were received from observers in 
the British Isles Of these, nearly one-third stated 
that despite careful listening they heard no sound 
that appeared to bo due to the explosion 
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When the distribution of the positive and negative 
reports is studied, the most notable feature is the 
entire absence of positive reports from the greaW 
part of the Midlands of England With regard to 
Europe generally, it appears that the sound was 
reported so far off as 850 km to E S E ^ 600 km. to 
S and 700 km to N W of Oldebroek, wh^eas no 
single trustworthy observation was reported in a 
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J>etw«en the hmtts of 100 and about 180 or 200 km 
radius Confirmation of the existence of a Silent 
Region “ was therefore once more obtained Also, 
the tunes which the sound waves took to reach 
various distances are in most cases longer than they 
would be for normal propagation through the surface 
air 

The accuracy of the time standard of the average 
non-scientific observer is not likely to be high, but 
when the British observations are classified with 
reference to apparent velocities of propagation, there 
appears to be some evidence that these tend to group 
themselves about points corresponding to velocities 
of 257. 335. 370. and 508 metres per second The 
second group corresponds very closely to propagation 
through the surface layers of air, due allowance being 
made for temperature and wind In view of the un- 
certainty as to the accuracy of the observed times it 
IS doubtful whether the observations of the third 
group are to be regarded as truly distinct from those 
of the second but it is just possible that this velocity 
IS to be explained by the assistance of a strong north- 
easterly wind, and. though there is no actual measure- 
ment. It IS not improbable that such a wind may have 
existed somewhere about the three- or four kilometre 
level At a height of one kilometre the mean wind 
over south-east England was north-easterly 15 m/s, 
and at a height of two kilometres E N E about the 
same velocity A ballon sonde reachmg g km in- 
dicated a resultant drift for the whole trajectory from 
about N N W and a cirrus cloud observation obtained 
in Holland indicated an apparent velocity equivalent 
to 33 m/s from W N W at a height of 10 km 

Of special interest are the first and fourth groups 
with velocities centring at 257 and 508 m/s respect- 
ively Five of the seven observations indicating the 
latter velocity were made at very considerable dis 
tances from Oldebroek, namely at Newcastle, Bolton-le- 
Moors, Skipton-in-Craven Northallerton and Guern- 
sey Prof E van Everdingen is of opinion that such 
observations and the proven existence of the Silent 
Region ” afford very strong evidence of the co-opera- 
tion of the hydrogen atmosphere The view that the 
abearance of silent regions is to be ascribed to a 
change in the constitution of the atmosphere at great 
heights was put forward bv Von dem Borne in 1910 
Making certain assumptions as to the constitution at 
meat heights, he calculated that the shortest possible 
'distance at which sound rays, cursed back by this 
high atmosphere, could reach the surface was 114 km , 
the ray becoming horizontal at a height of 75 km 
Actually no case of so short a distance has vet been 
found In 1915 van Everdingen, taking Wegener s 
hypothesis as to the occurrence of geocoronmm in the 
atmosphere and his percentage values as to constitu- 
tion, showed that it gave no better a result On testing 
various hypotheses, the best results appeared to in- 
dicate a percentage of hydrogen at surface level of 
o 0001 

In addition to the observations discussed above 
collectively, certain speaad observations were made in 
this country The Acoustical Research Section of the 
Signals Experimental Establishment contributed most 
valuable records obtained by means of hot wire 
microphones at Woolwich and at Biggin Hill, Kent 
These were desenbed and discussed m detail by 
Major W S Tucker in a psmer to the Royal Society 
of Arts on November 29 In the case of the Biggm 
Hul record he attnbutes the first effect (indicating a 
velocity of nearly four times that of sound in air) to 
propagation through the water and the ground 

At Eskdalemuir Observatory at 17 h 29 ip G M,T 
a amall upward mowsment of about one-thirfseth of 
ft milhbar on the microbarograph record was followed 
ftbout 13 hUnutes later by an approximately equal 
277^. VOL till 


one in the opposite direction On the traces of the 
other instruments, including the seismographs, no 
evidence of an explosion effect is to be found Mr 

U Shaw (West Bromwich) could also find no 
ence on his seismograms, but stated that at the 
critical time many thousands of pedestrians and heavy 
vehicular traffic (the returning crowd from a football 
match) were passing his house 
The collected observations of the vanous European 
countries are now being investigated by Prof van 
Everdingen of the Dutch Meteorological Service 


University and Educational Intelligence 

Among University Extension agencies the Summer 
School plays an increasingly important part This 
year eleven universities and university colleges m 
Great Britain were responsible for at least fifteen 
summer schools, not counting those organised by 
joint committees for tutorial classes in connexion 
with the Workers Educational Association In 
the United States, summer courses are provided in 
numbers and on a scale far in excess of anything that 
has been attempted elsewhere 1 he Bureau of Educa- 
tion Washington, has published a Bulletin on the 
subject (1922 No 31) in which are shown the student 
enrolments in last vear s summer schools of the twenty- 
seven universities and colleges which sent representa- 
tives to the meeting of the Association of Summer 
School Directors I he largest weie Columbia 1 1 809, 
Chicago 6458, California 6176, Wisconsin 4547 Four- 
teen other institutions had enrolments exceeciing 1000 
each On the other hand, many of the best known, 
including Yale Princeton Vassar, and Brown, do not 
receive summer students Yale experimented with 
the system for three years and then gave it up 
Some of the most conservative colleges while not 
undertaking summer schools of the ordinary type, 
have opened their doors in the summer for conferences 
and for special classes designed to establish contact 
with industrial workers Many hesitate, as do uni- 
versities m this country, to increase their commit- 
ments in this direction for fetor of financial difficulties 
State universities regard the matter in a different 
light and find that thi^ and other forms of extension 
work help to justify mrthe eyes of the taxpayers their 
large demands on the public purse In general the 
courses are devoted principally to the liberal arts and 
sciences and to education, but some schools of law, 
medicine and dentistry offer courses which count for 
their degrees, and in a few institutions engineering 
and architecture courses are provided 

From the Royal Technical College, Glasgow, we 
have received a copy of their annual report on Sie 
work of the session 1921-22 Owing to the cessation 
of special classes held at the request of the Ministry 
of Labour under their ' Interrupted Apprenticeships ’’ 
Scheme, the number of students was slightly lower 
than in 1920-21, but compared with J913-14 the 
year’s enrolment shows an increase of 150 per cent 
The research work carried on in the college is extend- 
ing rapidly m volume and importance, especially m 
chemistry, metallur^, and engineenng Much of 
it IS undertaken at the instance of industrial research 
associations by the associations own workers under 
the supervision and guidance of the professors 
concerned The course for the diploma in chemistry, 
recently extended from three to four years, includes 
m its final year three months devoted to expenmental 
inquiry, 00 which a thesis is required to be vmtten 
Ttus plan has been an unqualifiM success, the report 
says, from an educational point of view, and some 
of the thei^ presented last year were of such intrinsic 
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value as to warrant publication In more than a 
hundred centres in the surrounding counties affiliated 
continuation classes in science and technology were 
conducted by education authonties nearly all 
evening students entering the college, except those 
from a considerable distance present qualffications 
gained in such affiliated classes The school of 
pharmacy is now thoroughly established, and several 
students are preparing for the B Sc degree in 
pharmacy of the University of Glasgow 

Recent developments in the Swedish national 
school system are descnbed in an article by Prof 
Hahninger of the Landskrona Training College in 
the November number of School Life — an official 
journal of the United States Bureau of Education 
In 1919 the Government prescribed for use in the 
folk-schools a new instruction plan the outstanding 
feature of which is home and community study ’ 
involving lessons based on direct observation of the 
environment of home and school and linking the 
observed facts with geography, nature-study, history, 
drawing and sloyd About the same time were 
established two year continuation schools with a 
total of 360 hours of instruction, directed in the main 
on practical lines, and including citizenship and the 
mother-tongue, and either a craft or natural history, 
sloyd and horticulture These schools are to be 
obligatory after 19Z4 Apprentice schools with 
two-year curricula, for v hich the continuation schools 
serve as a preparation, may be made compulsory at 
the option of the local community In the apprentice 
schools the instruction comprises 6 to 12 hours per 
week during 8 or 9 months of the year Beyond 
it is an optional crafts school with a one-year course 
In a report just issued by a Grand School Commission 
roposals are maile for substituting for the existing 
ual system (folk-school and realskola) a common 
foundation school to be attended by children of all 
classes for six years, leading to a middle school with 
a four-year course to be followed by a three year 
"gymnasium ” 

Highway Engineering and Highway Transport 
Education problems were discussed at a conference 
held at Washington on October 26-28, under the 
auspices of the United States Highway Education 
Board Between 1910 and 1922 the number of 
motor vehicles increased 2000 per cent (to ten and 
a half millions), while the increase in funds for road 
building was only 400 per cent Neither highway 
construction nor highway transport education have 
kept pace with the stupendous increase in automobile 
traffic The trend in the colleges at present is 
towards a system whereby certain fundamental 
courses covering about 5 semester hours in highway 
engineering are required of all civil engineering 
students while an equal amount of optional supple- 
mentary highway instruction in the subject is offered 
for intending specialists 

It is announced in the British Medical Journal 
that the University of Pans has received two gifts 
of 100,000 francs each from Madame Edouard 
Nathan The first of these is to be applied to the i 
improvement of the scientific laboratories of the 
University and to the promotion of research work 
The second is to be set apart for the purpose of 
making loans to impecunious students of the Uni- 
versity to enable them to continue their studies 

The Chemtker Zeitung of October 28 reports that 
Prof Pfeiffer, of the Technische Hochschule, Karls- 
ruhe, has been appointed Director of the " Josefine 
und Eduard von Portheim-Stiftung fiir Wissenschaft 
und Kunst " in Heidelberg, and will direct the 
Chemical Research Institute of this Fund 
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Societies and Academies. / 

London 

Physical Society, December 8 — Dr Alexander 
Russell, in the chair — G Shearer The relation 
between molecular and crystal symmetry as shown 
by X-ray crystal analysis By X-ray analysis the 
number of molecules associated with the unit cell 
IS determined The symmetry number for each of 
the 32 crystal classes is shown to mean the minimum 
number of asymmetric molecules necessary in the 
unit cell to satisfy the symmetry conditions The 
S5mimetry number is the actual number of molecules 
in the cell when the molecule is asymmetric , if the 
molecule possesses symmetry, this symmetry appears 
also in the crystal and the number of molecules in 
the unit cell is obtained by dividing the symmetry 
number of the crystal by the symmetry number 
of the molecule — E A Owen and G D Preston 
Modification of the powder method of determining 
the structure of metal crystals Plates of aluminium, 
iron, copper, lead, and magnesium have been examined 
by means of the Bragg X-ray spectrometer, employing 
radiation direct from a molybdenum anti cathode 
The maxima in the spectra are sufficientlv intense 
to measure witli accuracy, and the crystalline structure 
of the matenals examined are readily determined — 
A B Wood The cathode ray oscillograph The 
instrument is of the low-voltage type, in which a hot 
cathode is employed as a source of the electron 
current fins low-voltage type of oscillograph is 
much more sensitive than the high-voltage cold- 
cathode type of M Dufour There are various 
methods of focussing the cathode-ray stream, and 
it has been proposed to hav e an external (1 e outside 
the vacuum) photographic film Ordinary gelatin- 
coated roll films or plates are unsuitable owing to 
the marked absorption oi the cathode-rays by the 
gelatin The best results have been obtained with 
Schumann plates containing calcium tungstate This 
material phosphoresces with a light rich 111 ultra- 
violet and consequently the secondary luminous 
effect on the Schumann plate is very great Mechani 
cal, electrostatic, and electromagnetic methods are 
described for generating a time axis on the records 
— R Webb A low-voltage cathode ray oscillograph 
Ihe instrument is designed to work at 300 volts 
The cathode consists of a hot platinum filament 
coated with certain oxides, and formed into a circle 
cOaxial with the path of the rays It is protected 
from bombardment by positive rays, which would 
disintegrate it, by a screen in which is cut a circular 
hole slightly less in diameter than the filament It 
has a life of about 200 hours The anode is a platinum 
tube through which the rays pass The oeflecting 
fields are electrostatic and are provided by two pairs 
of plates at right angles The bulb is 111 the form 
of a conical flask, the cathode being at the narrow 
end so that the rays impinge on the flat bottom which 
is coated inside with fluorescent matter The 
luminous trace of the rays can be seen from outside 
through the bottom of the flask 

Royal Meteorological Society, December 20 — Dr 
C Chree, president, in the chair — C J P Cave and 
R A Watson Watt The study of radiotelegraphic 
atmospherics in relation to meteorology Results 
obtained in 1915, at the Meteorological Office Radio 
Station, Aldershot Radiotelegraphic direction find- 
ing on atmosphencs was introduced as a means of 
locating thunderstorms, and successful observations 
were made, with the co-operation of the Admiralty 
coast stations, on storms as near as five miles to an 
observing station, and on other storms 1000 miles 
distant The first thunderstorm thus located, and 
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confirmed by subsequent meteorological reports, 
occurred m the south of Ireland on July 34 1916. 
at a distance of 280 miles from the most distant 
station participating in its detection A storm was 
traced across the Bay of Biscay and Southern France, 
a thunderstorm at Venice was located by two stations 
a thousand miles away, and a storm five miles from 
Aldershot was followed by the direction finder there, 
the bearings given being in complete agreement with 
the bearing of the audible thunder and the visible 
storm — C T P Cave Winter thunderstorms in 
the British Islands During the first three months 
of the years 1916, 1917, 1918. and 1920, the number 
of storms occurring in tne winter months was very 
remarkable, there having been storms somewhere in 
the region on more than 40 per cent of the days 
Some of the storms were very widespread They 
seem to have been connected with the occurrence 
of masses of air at widely different temperatures in 
close proximity Thunderstorms are caused, it 15 
suggested, (i) by the heating of the lower layers of 
the atmosphere (2) by the cooling of the upper 
layers (3) by a warm current of air rising Over a 
cold one (4) Iw cold air undercutting warm air — 
D E Row Forecasting sky-types The tjpe of 
ressure distribution as shown by a map or suggested 
y the " Further outlook ’ of the Meteorological 
Office, and the part of it which is hkcly to affect 
the locality concerned, is used, and local indications 
are considered For example Cirrus types followed 
by cumulus forms are to be expected during the 
passages of depressions, or even where overlapping 
occurs between an anticyclone and a depression 
Indefinite areas of low or medium pressure often 
give very composite skies thus yielding striking 
cloudscapes in which a large variety of cloud types 
is featured simultaneously 

Dublin 

Royal Irish Academy, December 11 — Prof Sydney 
Young, president, m the chair — J J NoUn Ionic 
mobilities m air and hydrogen Ihe composite 
nature of ordinary ionisation in air is demonstrated 
by a third method The ionisation m hydrogen is 
exammed by the Rutherford-Franck method The 
results obtained arc similar to those already found 
for air and are m general, confirmatory of the work 
of Haines The ionisation is more complex than 
Mames s work would indicate and a high degree of 
punty or drying is not necessary to bring out this 
feature Criticisms by Blackwood are considered 

Paris 

Academy of Sciences, Decern ocr ii — M fimile 
Bertin in the chair — Pierre Tcrmier The structure 
of the eastern Alps relations of the Dinandes and 
the Alps — ^A Rateau Pressures and ^cific gravities 
of air in a normal atmosphere — M H Vincent was 
elected a member of the section of medicine and 
wrgery in the place of the late M A Laveran — 
Gaston Julia Rational substitutions with two 
variables — Maurice Lecat The development of 
determinants as a function of determinants with 
axial empty spaces — Lucien Mouren New nomo- 
grams with ahgned points applicable, in particular, 
to problems of navigation and their mechanical 
r^isation — Amoroso Costa Concerning a note 
ojM Bore! — ^Mlle O Jaise The Comas Sola planet 
of November 26, 1922 its identity with (629) 
Bemardina , — ‘J Guillaume Observations of the 
sun, made at the Lyons Observatory during the 
second quarter of 1922 Observations were possible 
so days in this quarter , the results are sum- 
wjarlsed in three tables showing the number of spots, 
the>r distribution in latitude, and the distribution 
IJO; ^775, VOL. 1 1 1] 


of the faculm in latitude — L DScombe The direct 
calculation of the secular penhelic displacement of 
the planets on the hypothesis that the gravitation 
IS of electrical origin Application to the planet 
Mercury — F Michaud fne rigidity of jelly The 
influence of a dissolved crystalloid An application 
of a method described in an earlier note, capable 
of measuring a modulus of rigidity one-hundredth 
of that measured by Schwedoff The effects of 
adding acids bases mineral salts, and organic 
substances have been studied — A Oauvillter and 
Louis de Broglie Remarks on the work of M E 
Hialmar concerning the M senes of the elements 
The measurements recently published by Hjalmar 
confirm the theory of the structure of the Rontgen 
spectra of the elements developed by the authors — 
G Durante An apparatus for microphotography 
Simplicity, transportability, and low cost are the 
advantages claimed for the apparatus described — 
Georges Dijardin The ionisation of mercury vapour 
in the presence of argon The phenomena described 
in detail can be best explained by assuming that for 
electrons traversing an atmosphere of argon there 
exists a first critical velocity corresponding to about 
113 volts and that the resonance radiition emitted 
by the gas under these conditions ionises the vapour 
of mercury Ihis ionisation is not accompanied by 
any notable modification of the mcrciirv spectrum 
— Cw Denigis Ihe rapid estimation of magnesium 
in a single drop of sea water Ihe method is bised 
on bchhgdt nhaufen s reaction the colour produced 
by the interaction of magnesium salts and potassium 
hypoioditc — L J Simon and A J A Guillaumin 
Methylisopyromucic acid and a method <il di ignosis 
of the acids of the sugar group Ihe dehydration 
of the lacione of rhamnonic acid gave nicthyliso- 
pyromucic and, a description of which is given — 
Marcel Delipine The dipyndine indium tetra- 
chlondes Configurations of the indio - dipy ndino- 
tetrachlondes — M Picon The action ot sod 
ammonium on aniline and its homologiies bod- 
amrooinum (m liquid ammonia) and aniline react 
slowly at the ordinary temperature giving h\drogen 
sodium amide and the aniline derivative C,H 5 NHNa 
Ihe last named reacts violently with ethyl bromide, 
giving cthUaniline Other aryl amines behave 
similarly — E E Blaise Syntheses by means of 
mixed orgnnozinc derivatives propylglyoxal — 1 6on 
Moret The existence of the upper C retaceous 
(facies ‘ Red layers ") in the Autochthone m the 
neighbourhood of Th6nes (Ilaute-Savoie) ■ — F Roman 
and J Royo Gomez The existence of Lutecian 
mammals in the Douro basin (Spam) — V Van 
Straelen The decapod crustaceans of the Portland 
beds of Cerm-Marchampt — Henri Coupin The 
origin of the siliceous carapace of diatoms — A de 
Puymaly The adaptation to aerial hfe of jivgnetna 
peliospofum — E Chauvin The toxicity of k olvana 
glotocephala I his fungus commonly considered as 

g isonous, when gathered near Algiers was shown 
A Gautier to be edible without inconvenience 
e author has gathered the same fungus m France 
(Fontainebleau) and eaten it without ill-effects — 
V Vincent The measurement of the acidity of soils 
^ alkaline liquids — L Page and R Legendre 
Fishing with a submerged source of light as a means 
of studying the coast fauna — Mme 7 Grusewska 
and M Peuri-Frimiet The maximum quantities 
of reserve glycogen in the livers of dogs of different ' 
ages — L Garrelon, D Santenoise, and R ThuilUnt 
The parallelism between the sensibihtv to oculo- 
cardiac reflex and the sensibility to toxic actions — 
Mile France Gueylard and M Marcel Duval The 
comparative toxicity of various acids for fishes 
{Gasttrostetu acukatus) The hyidrogen ion con- 
centration IS not the sole cause of the rapid death 
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of the fishes m acidified solutions the nature of 
the acid has also an important influence — Aug 
Michel Caudal regeneration in Polygordtus rua- 
pohtanus — H Barthtlimy The maturation xn vxtro 
and the activation by puncture of the ova of Mana 
fusca at the moment of discharge from the frog — 
M Charcot Preliminary report on the voyages of 
the Pourquoi-Pas ? in 1922 — A Desgrez and H 
Bierry A mode of action of Vichy waters 


Diary of Societies. 

sarFjtoay, jAntrAur 0 

AteoaAtton or Wovsit Scisnci Tiuchess (st Vnlvenity Colleg»K 
at 2 80 — Dr Dorothy Wrlnch Selativlty 
Sorat iKWiTiiTion or Ciunit BsiTAiir at 8 —Prof H H rurner i 
Six St^ up tii« Ladder to the Stan (5) Two Oreat Streama of 
Stan (Juvenile Lecturre) 

OiinEBT White FzuowgHiP (at 6 (iueen Square, WCl), at 8 — 
G J B Pox A Visit to Pompeii 


Washington 

National Academy of Sciences (Proc Vol 8, No 
II, November 1922) — J A Marshall Bactericidal 
properties of the products of radium emanation 
Old radium emanation tubes which have undergone 
disintegration in respiect of 7 ray content are crushed 
under Ringer's solution in a stenle mortar The 
radioactiv e solution obtained is conveyed immediately 
to the infected areas by stenle dressmgs , in the 
case of abscesses at the roots of teeth it is injected 
through the pulp canal This treatment gives better 
results than other antiseptic agents — H S Washing- 
ton The jades of Middle Amenca The jades 
investigated are from a sacred natural well in the 
ancient M^a city of Chichcn Itza, in northern 
Yucatan The dominant colours are grey and green 
They are jadeitc jades of Amencan ongin and differ 
from Asiatic jadeite m the large amount of diopsidc 
in the pyroxene they contain and the presence of 
much albite Analyses arc given — Carl Barus On 
a comparison of the relative sensitiveness of tele- 
phones An interferometer U-gauge is connected by 
a quill tube to the telephone mouthpiece and a 
relation is obtained between the fnnge movements 
and the constants of the instrument — Carl Barus 
The equilibrium positions of the vacuum gravitation 
needle m 1921 and 1922 From the curves given, 
the variations of the position of equihbrium m the 
lapse of time are of a different order m 1922 from their 
^proximate constancy, in the given scale, in 1921 
TWs may be due to the difference m the vacua 
obtained All observations have a period of 24 
hours, indicating solar radiation as the ongin of 
the vanations— ^ W Coblenz Further measure- 
ments of stellar temperatures and planetary radiation 
^ee Nature December 30, p 886 ) H A Lorentz 
Proof of a theorem due to Heaviside The theorem 
m question is " The whole work done by impressed 
forces suddenly started exceeds the amount re- 
presenting the waste by Joule-heating at the final 
rate (when there is any), supposed to start at once, 
by twice the excess of tfie clectnc over the magnetic 
energy of the steady field set up ” — A J Lotka 
The stability of the normal age distribution There 
IS an age distnbution which, in certain circumstances, 
perpetuates itself when once set up in a population 
An analytical method is used to show that this 
distnbution is stable and that a population spontane- 
ously reverts to it if the age distribution be displaced 
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gd 2, December Pp 111 (London Cambridge university 
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MONDAY, JAHVABir 8 

INOTITCTIOH or KLBf-nurAi Bnoinkbbs (Informal Meeting), at T — 
E W Moss, and other* Dlgrumlon on the Protection of Inventtoitf 
by Letters Patent 

Abistotbuah SooiBTY (at Univeralty of London Club, 21 Oowet Street), 
at 8 —Rev Leslie J Walker A New Theory of Matter . „ , . 

SnBVBroRs iHMiTiTTios at 8 — P W Hunt Zoning In the Control 
of Large Cltlee 

TUESDAY, JABCABy 0 

Rotab IHSTITUTION 07 Obbat Bbitaim, at 8 —Prof H H Tnroet 
six Steii* up thi Lodder to the Star* (6) The 81)0 of a Star 
(Juvenile Lectures ) , , ^ . 

SociBTY FOB THB Stuot o» iNBBKiBTv (at Mediool SocleW of Londoo), 
at4-Dt H (ampbell and others Discussion on The Psthotogy 
and Treatment of Morphia Addiction ^ , 

IMSTITUTIUN or PriBOLKCH TBCHNOioQiSTB (at Royal Society of Arts), 
*16 30— Dr W R Ormandy and K C Craven Further Investlga 
tlona Into the Physlco Chemical Slgnlflosnoe of Flash Point Tem 

Miif KRALOOH AI .SociRTV (at Geological Society), at 6 30 —A Brammall 
and U F Harwood Dartmoor Granite (o) Rutile, Brooklte, 
and Anatase Genesis (6) Varieties of Zircon their slpilflcance ■— 
Dr A Hutchinson A Graphical MeUiod of Correcting Speclfto 
Gravity Determinations -Dr L J Spent er with mlcroscoplral 
determinations by W Campbell Smith, and chemical analyses to 
R D MounUln A Davync like Mineral and Its Pseudomorph* 
from St Johns Island Egypt , „ ^ , 

IWSTITUTION OR Civil, EhoihbbrS. at 6 — H W H Rlctuuds Twelve 
Yeare Operation of Electric Traction on the London, Brighton, 
ami South Coast Railway . „ _ 

INOTITOTB oy Mabinb Esqwbbrr. Ihc , at 6 30 — H Campbell Gas 
Engines, and Gas Prodiiier Plant* j ■ 

ROVAL PHOTOdRAHHlC HOCIBTV OF GBBAT BRITAW (Sclentmo and 
Technical Group) at 7 — H W Orceuwood The Manufacture of 
Paper for Photographic Purposes Historical — Hand m^e Paper 
— mchlne mode Paper — Raw Materials — Preparation— -Beattn^ 
Slang— Making— Finishing and Bar^ Coating Faults of 

ture and UielrF/Teoton Emulsions— Testing for Faults, Impuntlej.w 

Qubkbtt Microscopical Ciud, at 7 80— Varioqs Members Note* 


Discussion on Reviews and Revlewen 

WEDNESDAY, JaBVABY 10 

ROYAt SOCIBTY OF ARTS st 3 — C R Darling The Bpertiram, it* 
Colour* Lines, and Invisible Part* and some of Ita Industrial Appllc* 
tions (Dr Mann Juvenile Lectures (2)) 

Cboiook Al SocntlY oF LOHbOH, at 5 80 , „ „ , ^ . 

IHSTIIVTIOM OF KlBCTRlCAL EMOIBBBRS (Wireless Sertlpn), at 6 — 
C F Elwell Design of Radio Towers snd Masts Wind Pressure 
AMUmpUons 

Ili 8 TiTtJTi 0 N 0 FAuT 0 ii 0 BiLKlJ.K 0 ijn!*RB, at7 30— Col P H JohniOQ 
Improvements in Efflclency of Roadless Vehicles 

TMURSDAg, JabVABT 11 

Royal Abbobaotioal Society (at Royal ^Society of Arts), st 8 — 
H A Fraser TesUng Model Seaplanes (Juvenile l.ect«r*) 


1 Technology). St < 
in OelsUna FUm* 


Tlie Use of Ultra violet Light In Mlcro^py - 


Inc.), at 8— W £ Hu^Si BomsAi^ 

CaicbBA ClOB, st 8 16 -J 8 Well* Crftlt 

FRIDA F.'JahoaBT 12 

Hagoltad* — J Evurshed Mote on tbe Corona of 1908. 
Malaoolooioal SocatT (*t Llnnesn Society), st 6 , . , ^ 

IirgiwtmoH or BUTno mv Vrhhlamho fS* 

Engineers’ Club, Coventry Street), st 7 —Dr B R. WIntfeM 
Auiomstto Temperature Control . * 
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TrestmeBt of Conlosl Conus 

‘ SATVEDAY, JAEVAEXJS « 

OUSBBC Wbitb Fbllowsbip, st 2.U.— VUttto the Geoleoosi MbseMu' 
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The British Empire Exhibition, 1924 

T here is to be held, from April to October 1924, 
in Wembley Park, six miles by road from the 
Marble Arch, London, on ground occupying about 
150 acres, a great exhibition displaying the immense 
resources, both industrial and productive, of the 
British Commonwealth, which now extends over one- 
quarter of the known surface of the globe and has a 
population exceeding one-quarter of its inhabitants 
Its mam purpose is to promote the exchange of raw 
material and manufactured goods within the Empire, 
an entirely worthy object As the prospectus says, 
“We possess every kind of dimate, every kind of 
miner il wealth every potentiality that is known to 
the ivorld We have the best race of men to use ind 
develop them ’ Under the pnsent seriouslv dis- 
turbed commereial londitions the value of the general 
trade of the United Kingdom in u)2i was, of imports, 
i,o8^,Soo,o6i/ , of wlui h Ibc British Dominions 
supplied joy.Sijcy 326/ and fun ign n ilions 781,(140 733/, 
md of exports 810318848/, of wliiili the British 
Dominions took 293,93,701/ and fonign n itions 

517,925 ' 47 ^ 

In 1913 we imported irom (nrmenv i 731 000/ 
worth ol synthetic dve stuffs end 146,000/ worth 
from Switzerland, and it is estmiited tint we bought 
from British piodurers about 100000/ in value Yet 
the eod-tar loloiir industry began lien both snentifie- 
ally and cotnmi reially from the incidental diseoveiy 
bv Perkin, while engigtd m another orginie in\esti„a- 
tion of a mauve colouring matter derived from coal- 
tar It vv ts in 1854 when Bnkin was sixteen years 
of age and a student at the Roval College of ( hemistry. 
Queen Street, London, under \ \V Hofmann, formerly 
of Bonn University , wlio was appointed at the instance 
of Prime Albert (the ehitf promoter of tlie Great 
I'xhibition of 1851) director of the Roval College m 
1845 From 1856 to 1865 Hofmann was chemist to the 
Royal Mint Tie afterwards went to Berlin as professor 
of chemistry, where his work covered a wide range of 
organic chemistrv Perkin’s discovery, having regard 
to our vast supply of raw matenal, led to the confident 
anticipation that Great Britain would in future be 
the dye-produemg country of the world But this was 
not to be Its development, mainly because of the 
lack of facilities here for the supply of adequately 
tramed suentific men, and because of the advanced 
condition of German scientific education which had 
been sedulously fostered, took place in Germany, 
and for the future years our textile and other industries, 
to the extent of their output of dyed goods (which 
now exceeds ai annual value 200,000,000/), were 
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dependent for the supply of synthetic dye-stuffs upon 
Germany and Switzerland 

The importance, however, of a large supply of scienti- 
fically trained men, especially m chemistry, and the 
production of synthetic colourmg matters on a large 
scale, sufficient to entitle it to rank as a chief key 
industry, have not merely an industrial significance , 
they have military aspetts as well, since the dis- 
coveries and the applications of science may be used 
for evil purposes as well as for good, as the history of 
all wars shows During the great war the Germans 
resorted to the use of poison gas, and thus started 
a course of “ chemical warfare ” The production of 
poison gas in its many forms was made possible 
because Germany had a fully developed dye-stuff 
industry, not merel) in its personnel, but also in the 
perfection and extent of its plant, and the organic 
substances which were used and the methods employed 
were closely related to those required in the manu- 
facture of synthetic colours The Allies entered upon 
similar methods of attack, but in order to provide 
the means, except in the case of one large manu- 
factunng firm producing dye-stuffs m Manchester, 
they had to erect special factories for the purpose 
If, however, we succeed m establishing coal-tar 
dye industries on a scale sufficient to meet the demands 
of our manufacturers, alike m quality, quantity, and 
price to those of our foreign competitors, we shall no 
longer have any cause for fear either in respect of 
our industries or in the event of war But in order 
to achieve this and other desirable aims, we have to 
emulate the spirit and adopt the means and methods 
of the most progressive nations for the encouragement 
of scientific research and its application together 
with the opportunity of advanced education for all 
who are worthy to receive it The experience to be 
gained from previous exhibitions on a similar scale 
held at home and abroad, and the results accruing 
therefrom should not be overlooked The British 
Empire F xhibition to be held at Wembley, if it is not 
to miss a serious and fundamental purpose must 
awaken a spirit of emulation for a wider extension 
of the means of knowledge and better conditions 
whereby its fruits can be achieved 
The Great Exhibition of the Industnes of All 
Nations, of 1851, was remarkable from the fact that 
the building covenng twenty acres of ground was 
erected of glass and iron after the designs of Joseph 
Paxton — a fine example in itself of the genius of the 
English engineer and a tnumph of his technical skill 
The exhibits were arranged under four heads i 
Natural productions , z Machmery , 3 Manufactures , 
4 Works of Art It was attended by upwards of six 
million people of all nations It was a financial 
NO 2776, VOL 1 1 1] 


success, the profits of which were invested in land 
at South Kensmgton on which numerous mstitutions 
for the advancement of science and art have been 
placed “There began with It," says J Scott Russell 
in his book on “ Systematic Technical Education,” “a 
series of competitive trials of intelligence and skill 
between the citizens of the different civilised nations 
of the world ” We were supreme in the sphere of 
modern manufacturing machinery, but in respect of 
matters of taste and artistic design and skill we were 
far behind the French The direct fruit of it all was, 
so far as this country was concerned, to be found m 
the organisation of the Science and Art Department 
(1853), whereby was brought within the reach of the 
workman, whether engaged m a mechanical or artistic 
handicraft, the means of study and experiment m 
the principles of his otcupation It reacted similarly 
on the educational policy of foreign nations, especially 
in France and Germany They established schools 
of applied science according to the special needs of 
the town or industrial centre, the results of which 
were seen in the exhibition held at Pans in 1855, and 
especially in the International Exhibition held at 
South Kensmgton in 1862 There was abundant 
evidence that while we had progressed greatly in 
artistic taste and skill in design and workmanship, 
other nations had advanced in the mdustrial applica- 
tions of science There was Prussia with her ingots 
of Krupp steel, Switzerland with her fine display of 
Schonbem amlme colours, America with her automatic 
mathmes, Italy with her manufactures of classic 
earthenware, France with her fine steam-engines for 
her marine service 

“ It was [however] the exhibition of 1867 in Paris,” 
savs J Scott Russell (he was one of the English jurors), 
“ which gave the nations, and especially England, a 
final lesson By that exhibition we were rudely 
awakened and thoroughly alarmed We then learnt, 
not that we were equalled, but that we were beaten^ — 
not on some points, but by some nation or other on 
nearly all those points on which we had prided our- 
selves ” 

There was shown the engineering products of a 
great establishment at Creusot m Eastern France 
concerned with mming, smeltmg, locomotive buildmg, 
and other branches of commercial machinery m serious 
competition both in quality and price with like products 
from England In addition to abundant raw material 
on the spot, coal and iron ore, the workers had the 
advantage of a systematic o ganisation of technical 
schools, which contributed very largely to the satis- 
factory results produced 

The Centennial Exhibition, held in Pans m i9oo> 
furnishes another example of the value of tliese inter- 
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national exhibitions to the progress of industrial 
science It was a marvellous display of executive 
skill and arrangement, and is well worthy of the 
closest study Whether regarded from a constructive 
and engineering point of view, or from that of form 
and colour, the various features of the exhibition were 
endless in their variety and offered the most suggestive 
examples to the engineer, the designer, and the artist 
A stnkmg feature of the exhibition was the extent 
of space given to the display of facilities of education 
m France from the primary schools to the most 
advanced means of scientific and technical training 
This was not confined solely to France, but other 
countnes joined m it, notably the United Sutes of 
America, which made a fine displaj Ihe exhibit 
arranged by South Kensington of gold-medal and 
other premiated works in the annual National Art 
Competitions challenged the admiration of foreign 
critics and caused the French authorities to say that 
they wondered, since such excellent designs (ould be 
produced, how it was that English manufacturers 
came so largely to France for designs '\nother 
notable feature of the exhibition was the joint display 
of (lerman scientific instruments Iht exhibit was 
arranged collectively by ninety-eight (lernian firms 
of instrument-makers, and was placed in charge of a 
scientific expert with qualified assistants, who undertook 
to explain and demonstrate to inquirers the purpose 
and ment of the various exhibits Such an example of 
co-operation may be commended to the notice of the 
executive committee of the British Empire Exhibition 

The desirability of a special display of the educa- 
tional activities of the various dominions of the Fmpire 
may also be suggested, such, for example, as was 
arranged with marked success for the United Kingdom 
at the Franco-British Exhibition held in London in 
1910 m a specially adapted building, which included 
a lecture hall 

Having regard to the numerous research boards 
and committees for the investigation of scientific 
industrial problems under the auspices of the Depart- 
ment of Scientific and Industrial Research, the seventh 
annual report of which has lately been issued, and also 
to the existence of many separate societies for a like 
purpose. It seems appropriate that a special building 
or Hall of Science should be provided, in which lectures, 
experiments, and demonstrations illustrating many 
aspects of scientific work and discovery should be 
constantly arranged, as was done at the successful 
Scientific Novelties Exhibition just concluded at 
King’s College, London Such provision would give a 
living mterest to the exhibits and serve to stress the 
the importance of purely scientific research m the 
development of industry 
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Area of Distnbution as a Measure of 
Evolutionary Age 

Age and. Area A Study tn Geographical Dtslnbutton 
and Origin of Species By Dr J C Wilhs With 
chapters by Hugo de Vries, H B Guppy, Mrs 
E M Reid, and Dr James Small Pp x + 259 
(Cambridge University Press, 1922 ) 145 net 

T O determine the value of Dr Willis’s book is not 
easy The author delivers his message with 
enthusiasm and emphasis “ Age and Area,” he 
reiterates, provides a penetrating and wholly new 
light on evolution His supporters, four of whom 
contribute chapters to the book, endorse this opinion 
and tell us it is all right lable after table exhibits 
special phenomena on which Dr Willis relies These 
tabulations seem to have been scrupulously made, and 
they certainly demonstrate some remarkable and 
novel results The book is written with perfect 
sincerity and a conviction almost naive Whatever 
Its worth may prove to be, it is an honest attempt 
So imposmg in array must produce an effect in the 
mind even of the critical But there arc disquictmg 
features Repetition of the bald assurance that Age 
and \rca is the true faith should be unnecessary A 
judicious advocate would leave that conclusion to 
flow more quietly from the evidence Wlien, for 
example, wc read, “ As one of our leading eeologists 
says in a letter to me, and underlines, ‘this will be 
strongly in favour of your Age and Area hypothesis,’ ” 
wc remember seeing testimonials like that elscwliere 
and m more mundane appliealion But though the 
readers scepticism is thus instantly aroused, the 
matter is worth careful attention, tor to have hit on 
a new method of investigating even a part of the 
theory of evolution is no common achievement, and 
that the author has done this cannot m fairness be 
denied 

The mam idea is not difficult to grasp It is simply 
that, subject to various provisos, the area which a 
species “occupies” upon the earth is a measure of 
Its antiquitjr in evolution “ Occupy ” is scarcely a 
fortunate word in so formal a definition The area 
“occupied” bv a species has immediately to be 
explained as meaning the area over which the species 
extends, or has extended as shown by the fossils 
Lingula lives now in the Chesapeake and m Philippine 
waters, but to speak of it as “ occupying ” the whole 
world would be confusing, even though it is found fossil 
m many countnes 

A species once evolved is conceived as spreadmg 
m an ever-widening circle, much as a culture may do, 
moculated upon a gelatine plate If the medium be 
homogeneous and growth be undisturbed, the size of 
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the circle will be a function of the age of the culture 
until the medium is covered The species or genera 
m the course of their dispersal arc held to throw of! 
new species and new genera, each of which again 
spreads concentrically from the focus of its inception 
The throwing off of these new forms of life is regarded 
by Dr Willis as a “ casual ” process, and regarding it 
some very definite inferenies are drawn, of whuh we 
will speak later 

Now ever} evolutionist agrees that, apart from 
disturbing elements area is a measure of age If the 
matter rested there nothing would be m dispute, but 
nothing fresh would have been lontnbutcd to the 
discussion We ire, however, asked to believe that 
in practice this mode of estimating the age of a spec les 
is, on the whole trustworthy that endemit speeics 
and rarities in general lan end must be for the most 
part accepted as new starters in evolution, and not 
us survivors Ihat is, of course, i paridox, liut it 
constitutes the nnin thesis of the work Dr Wilhs 
Ukes the floras of ((}lon and New Zealvnd into 
speeiil eonsideration, besides those of other isolated 
places, mountain tops and remote islands ind in 
brave defiinci of all that science has hitherto taught 
us reg irding tlic pec uliar pi iiits and animals limited 
to such loc ilitics Ik tells us that, on the whole the 
reason why those creatures oeeupv sueli snull areas 
IS that tliey have not vet evisted long enough to h iv'e 
spread far If anv one objeits tint in ipplicition 
to the spiml casts winch immediate Iv suggest them- 
selves, Sphenodoii, the cIckIo, Leucodendron, etc , 
such a contention is preposterous, Dr Willis would 
reply that lie knew is much already, and that he is 
concerned not with special cases, but with averages 
and general propositions He is within his right 
The second pioviso is that comparative estimates of 
age art only to be based on area whin forms within 
the same “ circle of affinit} ” are tompartd 
Everything thin turns on tlie computation of these 
averages and on the criteria by whic h “ circles of | 
affinity ” are to be recognised Unfortunately no 

means are suggested by which we are to tell whether 
a species or genus is a novelty or a relic, and obviously 
none can be forthcoming We may make shrewd 
surmises, but if things like that could be declared 
with certainty the study of evolution would be on the 
way to becoming an exact science Meanwhile 
estimates of age based on area “ occupied ” must be 
exceedmgly hazy Giant tortoises live m the Mas- 
carenes and in the Galapagos, and therefore must be 
reckoned anaent, as they doubtless are When they 
become extinct, say m the Mascarenes, which they 
presumably will, they would start agam as novelties 
at the bottom of the list, but for the accident that the 
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remams of such creatures form conspicuous fossils 
Of the New Zealand shrubby Veronicas one, V 
elltphca, occurs also in huegia, having the widest 
recorded range it must be deemed by far the oldest of 
these species Once extmet m either locality, whether 
Fucgid or New Zealand, it would be ranked with the 
rest of the New Zealand species as new mutations 
Then again the surface of the terrestrial globe is, 
as wc all know, a medium of complex heterogeneity 
By no provisos, safeguarding clauses, or anticipatory 
exclusion can considerable areas be defined in which 
dispersal may be observed whuh lias not been pro- 
moted 01 limited, diverted or arrestid, by countless 
interferences Very rarely, if ever, do we find that 
reisonable uniformity and c.onstaniy of londitions, 
even in span, let alone time, without which we are 
warned tlic theory must not be applied In areas 
which m iv be judged most uniform at a given point 
of time, the opervtion of sharply limiting causes is 
manifest If, as in prairies and sUppes, for hundreds 
of miles the conditions appear geologicallv and meteoro- 
logually uniform, the mere presence of living things 
introduces heterogeneity Dr Willis is well aware of 
this In one ol his best chapters he discusses 
‘barriers” in the widest sense, and he makes us 
rt xlisc how difficult it must be for a new-comer species 
to get a footing or to spread among pi mt-assoeiations 
already established On tlic ( tntral Asian steppes, 
lor example, one can distinguish on the remote horizon 
by their colour the spots where encampments have 
stood Ihcsc patches are mainly eharactensed by 
the presinee of nettles, which grow in such places 
Nettles, as Dr Willis remarks, are very easily dis- 
jiersed by wind yet nowhere else do they establish 
themselves in the Artemisia steppes — only in places 
vvliieh man and his animals have made fit for their 
growth European weeds abound in the Eastern 
States where the soil has been cultivated, but few 
invade patches of unbroken territory Quantitative 
estimates of the allowances to be made for hetero- 
geneities and barriers in general cannot be attempted 
Therefore in the hope that the heterogeneities will be 
so many and so various as to cancel, a reservation is 
introduced to the effect that the groups of species to 
be compared should each be not less than ten in 
niimlier But the difficulty is a real one, and m 
dealing with any troublesome or unconformable 
phenomcma these considerations provide endless loop- 
holes for escape 

A still more formidable difficulty is encountered m 
the endeavour to declare which classes of forms may 
be compared legitimately with the object of determm- 
ing their relative ages from the areas they occupy, 
and which are not comparable To have some con- 
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sistent cfitenon by which comparables may be re- 
cognised IS absolutely essenUal to the apphcation of 
the method Nevertheless no information offered 
reduces the difficulty materially We are told that 
only forms m the same “ circle of affinity ” are to 
be taken — a definition which is plainly left vague 
deliberately How this is to be construed we are 
never precisely told The species to be compared 
must be more or less alfice m their modes or at least 
m their facilities of dispersal — a property we have 
commonly no means of estimating m any trustworthy 
or quantitative way Unless I have misunderstood 
the chain of reasonmg, its validity is severely stramed 
at this pomt 

The author is shy of special illustrative examples 
and they need not be essential to an argument 
dealing solely with general propositions, but m a 
chapter contributed by Prof Small we are provided 
with an illustration on the largest scale There we 
are given to understand that the natural order 
Compositae is a “ circle of affinity ” to which the 
method of Age and Area can be properly applied 
If a group so polymorphic and heterogeneous as the 
Compositffi constitute a “ circle of affinity,” the 
members of which can be compared for these purposes, 
where are we to stop The tribes of Composita are 
arranged in a genealogical tree upon which the pre- 
sumed pomt of origm of cacli is marked, and we are 
told that the order of evolution as given on the tree, 
which has been constructed from anatomical data, 
agrees substantially with the numerical estimate of 
the areas occupied by each tribe Needless to say, 
numerous eminent botanists have arranged the tribes 
m almost as many other ways, probably with equal 
propriety These speculative genealogical trees, once 
fashionable, are, I had supposed, discredited All 
that they can attempt is the display of a logical order 
of interrelationship based on the modifications of the 
special set of organs selected as a criterion , for the 
Compositse this order will differ with each set of organs 
chosen In support of Prof Small’s arrangement he 
gives an imposing tabulation of the gcologuAl levels 
m which each tribe is believed to have arisen Not 
until the text of Prof Small’s previous papers is 
consulted does a reader discover that this tabulation 
IS almost wholly conjectural In a well-written and 
judiaous chapter by Mrs Reid, who discusses what 
palffiobotany can produce m support of Age and 
Area, we find no such confident pronouncements T he 
inclusion of the chapter on the Composites reflects 
more credit on Dr Willis’s candour than on his 
scientific judgment The propositions made in the 
name of the theory there stand forth with a neglect 
of caution which Dr Willis himself seldom exhibits 
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For the reasons given, the theory of Age and Area, 
except in so far as it is trmstical, is as yet of doubtful 
value, and unless amended to meet the difficulties 
specified it cannot be applied with any confidence I 
suspect that certain predictions respecting the flora 
of the islands near New Zealand, which, though made 
in advance, as we are frequently reminded, were 
fulfilled, did not involve any feat of which common 
sense would have been incapable 

Dr Wilhs is a great advocate of the theory of 
mutation m its crudest form Ihe speculation now 
presented to us as Age and Area is a development 
of an idea which came to him when he reflected on 
the fact that m Ceylon several endemic species are 
limited to small areas, though sometimes associated 
with related species of wider distribution The theory 
of mutation of de Vries appeared at about the same 
time, and Dr Willis asked himself whether the wonder- 
ful “ mutations ” which had been reported m CEnothera 
might not exemplify the process by which the Ccvlonese 
endemics had been begotten by the “ wides,” as he 
calls them Endemics had previously been held to be 
largely relics In the new light they become “ m 
the vast majority ” novelties, about to spread with 
the lapse of time m widening circles On any theory 
of evolution endemics must be m part novelties and 
m part relics , but why, apart from the theory of Age 
and Area, we should believe that endemics are in siu h 
great majority novelties I do not clearly understand, 
for though we know little of origins we are (crtain 
that myriads of species have become e\tmct It is 
surely contrarv to all expectation that the process of 
extraction should be in general so rapid, and the final 
endemic phase so short that the luimber of species 
m that final stage of existence should be insignificant 
The supposition implies tlic optimistic but embarrass- 
ing corollary that a species, once established, is in no 
great danger of externiin ition unless some cxitastrophic 
or lethal change ocuir in the conditions of life 
Cupressus tnacrocarpa is admitted to be m danger 
because, as we are told, the Monterey peninsula is 
drying up This is used as the stock illustration of 
the inode m which authentic extinction should occur 
As It serves three times m this capacity, bearing 
perhaps an undue burden m the argument, wc may 
infer that examples of extinction through predicable 
secular change are not plentiful Unless, indeed, the 
change can he traced directly or indirectly to human 
action, the cause whether of gain or loss of territory 
IS apt to be a mere matter of surmise, for though 
losses are so familiar we must not forget that there 
are also mysterious gams — even in our own area 
Who shall sav what gave Capros aper its chance ? 
A doubtful British species m the time of Touch, it 
h I 
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became a nuisance m the trawl, some time at least m 
the eighteen - eighties How did the showy Plusta 
moneta become a common British moth ? No one 
recorded it here before 1890 Extraction must ensue 
from countless causes If compelled to specify one 
class of cause .is operating rather than another, we 
should regard the appearance of a new and antagonistic 
organism as by far the most formidable and effective 
agenc> of extinction , but we have only to glance 
at anthropological data to observe that no rule obtains 
as to tlie length of time which the process of extermina- 
tion will take Whatever doubts lie entertained as to 
the significance of adaptation in delimiting specific 
characters, there can be none that survival is deter- 
mined by seleition according to the balance of the 
profit-ancl-loss account on the workings of the machim 
Wondering at the Ceylonese endemics. Dr Wilhs 
asks rhetorically, “ Had one arrived in Ceylon just in 
time to see tlic disappearanc e of a considerable flora ^ ” 
Wc may reply, What more likely ? Is the alternative 
interpretation, that he had come in time to attend 
the birth of a new flora, more acceptable? About 
half the endemics of Ceylon he tells us, occur on the 
tops of single mountains or small groups of mountains 
Docs he really suppose tint future iges will witness 
the spread of sue h species clownw irds from the 
mountain tops ’ 

In reading the chapter on the origin of species and 
the many passages m which references to mutation 
are made, I see signs that Dr Willis, though miking 
large assumptions in the name of genetical experiment, 
IS not sufficiently conversant with the present state 
of gcnttical science Both from observation and 
from experiment, the certainty that variation is 
largely disc ontmuous has been established If for 
the moment we abrogate the consideration of rater 
spcafic stenlitv wc might declare that forms mistak 
ably like new species do actually arise suddenly But 
this IS scarcelv mutation as contcmplited by the 
theorv of \ge and Area If wc were told categorically 
which “wide” spicics IS regarded as the putative 
parent of which endemic, we should be in a position 
to consider how far this interpretation is consistent 
with what we know of viriation Prom anything so 
precise Dr Willis shrinks Here and there we get a 
glimpse of what he would like us to infer The endemic 
Coleus elongatus for example he is inclined to claim 
as the immediate product of 6 barbatns, from which 
It differs in some ten respects The shrubby Veronicas 
are charac teristic of New Zealand , if pressed Dr 
Willis would point to the “ wide ” V elhptica (men- 
tioned above) as their putative parent Similarly 
the Chilian Ranunculus acautts, or alternatively R 
crasstpes (found in Kerguelen), which both occur in 
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New Zealand, might be adduced as the parent of the 
endemic Ranunculi of those islands Though un- 
deniable as possibilities, we have to consider what 
warrant for such guesses can be drawn from the 
observed facts of variation The answer is quite 
clear that up to the present scarcely anything com- 
parable has been observed The “ rogue ’’-peas, the 
“ fatuoid ” mutations of oats (Nilsson-Ehle and later 
Marquand), with jicrhaps a very few more, are all that 
can be quoted as precedents, none certainly in pomt 
No one familiar with genetical work would be dis- 
inclined to entertain the supposition that such groups 
of endemics as the New Zealand Veronicas may not 
improbably be to-dcnvatives from one or more crosses , 
so also may the hosts of “ species ” of Cratsegus which 
Prof Sargent lias described largely as endemics on 
dcrdiit farms of the Eastern States But to establish 
these propositions, genetual and doubtless cytological 
work on a vast si ale is required, and far too little has 
been yet done to justify the bold assumptions lightly 
made in the doctrine of Age and Area 

Ihc evidence adduced by de Vries from (Enotliera 
which led him to propound the theory of Mutation 
IS clearly enough the precedent which Dr Willis has 
at the back of his mind From the first the meaning 
of the (Enothciii work was ambiguous The re- 
searches of Renner and of Heribert-Nilsson have now 
shown that those early suspicions were justified, and 
that the “ mutations ” of Osnothera are not genuine 
illustrations of the origin of species by variation in 
descent from a pure form Had de Vries grasped 
the implications of Mendelian analysis, he could never 
have so interpreted them with any confidence The 
few words in which he conveys his benediction on 
this new venture should be read with caution and 
, reserve by persons unfamiliar with tlie history they 
purport to rel ite 

Untonvmcing as the main argument of “Age and 
Area” appears, the reader will find m it some curious 
and interesting discoveries Of these tlie most re- 
markable is the uniformity of the statistical distribu- 
tion of species among the genera of various and most 
dissimilar forms of life, both plants and animals 
The monotypic genera, with one species each, are 
always the most numerous, commonly forming about 
a third of the whole group, the ditypics, with two species 
each, are the next in frequency, genera with higher 
numbers of species becoming successively fewer Set 
out graphically, according to the number of species 
they contain, the genera exhibit what is here called 
a “ hollow curve ” of frequency, and there is no gam- 
saying the fact that these curves, though collected 
from such miscellaneous sources, have a remarkable 
similarity Another curious feature exhibited by this 



January 13, 1923] 


NATURE 


43 


marshalling of the genera according to the number of 
their species is not merely that the percentage of 
monotypes is largest on islands (as might be expected)^ 
but that It IS exceptionally high in S America and in 
Africa The corresponding curves from several other 
regions are altogether different I do not wholly 
follow the argument by which these features of regu- 
larity are interpreted as giving strong support for the 
theory of Age and Area Whatever be the meaning 
of the regularity of the curve of frequency of species 
distributed according to genera, the occurrence of 
order in this unexpected place does not readily accord 
with the Darwinian view that specific diversity is 
primarily or closely dependent on fitness That 
deduction, which looked so attractive m the super- 
ficial survey which was all that could be undertaken 
in Darwin’s time, became practically untenable so 
soon as the phenomena of variation were accurately 
explored, and it is not surprising that close investiga- 
tion of another part of the species-problem has revealed 
a similar weakness 

On the other hand, though the point is a minor one, 
the considerations collccad under the title “ bizc and 
Space,” though adduced as fatal to the theory of 
Natural Selection seem to have little cogency On 
the average, genera with more species ire shown to 
extend over greater space , and hence the area occ upicd 
by a genus corresponds roughly with the number of 
species it c ontains What else could wt expect > A 
large college, with a larger and more varied supply of 
competitors, commonly shows more successes (and 
indeed more failures) in more varied departments of 
activity than will be achieved bv a smaller establish- 
ment 

One excellent purpose Dr Willis’s liook will certainly 
serve It will renew the debate on the mode of 
evolution, which for many reasons has of late years 
languished Whatever doubts arise regarding the new 
deductions, Dr Willis once more makes geographical 
distribution a live studv, showing ejmte unexpected 
lines along which it may be pursued I he dehmitatiim 
of floral areas — or, for that matter, zoological areas too 
— was, as he says, a dull and almost futile exercise of 
scholasticism The introduction of statistical methods, 
here altogether appropriate, offers great possibilities 

In stronger hands a still greater effect might have 
been produced Ihe style of presentation scarcely 
attains the level required of such works bv an age not 
over-exacting in that respect Finish is no longer 
demanded of scientific authors, and we have come to 
suppose that loose writing is compatible with clear 
thinking None the less it makes Vfery diffie ult reading 
Those who are not alienated by such blemishes will 
find the book interesting as a challenge How far 
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the new ideas are of value and how many of them are 
fallacious we shall scarcely know till they have been 
tned in practice over wide fields of experience, and 
examined in perspective from many aspects 

W Bats SON 

The Internal Combustion Engine 

The Internal -Combuslion Engine Bv Harry R 
Ricardo Vol i Slouj-speed Itngines Pp vii4- 
488 (London and Dlasgow Blackie and Son, 
Ltd , 1922 ) yof net 

M r RIC \RD0 has completed the first volume of 
his promised hook on the internal combustion 
engine, and according to the pref lee “hopes shortlv to be 
able to complete the second ” Seeing that the present 
volume deals entirely with the slow -speed engine and 
was for the most part written many years ago, it is to 
the volume to tome dealing with the modern high-speed 
engine and embodv mg the results of recent rc sc arches, 
that the readers of N vTims will turn with greater 
interest Mr Ricardo is giving us two books rather 
than two volumes of one book and it is a pitv there- 
fore that the volume now completed is not provided 
with in index 

The development of the internal combustion engine 
coming so much later thin the steam engine it was 
natural that during inf incy its progenitors should be 
more disposed to seek the eid of phvsies and chemislrv 
as gcKl-parents than h id lieen those of its rival, the steanr 
engine, which received this baiffisni only in riper vc irs 
It IS refreshing to a student of scieiiee to see how — 
and in Mr Rieardo’s contributions in particular — the 
limits of internal combustion engine design irc studied 
in the light of modern knowledge of the detonation 
of eompressed gases, flame temper iture and flame 
vclocitv, the effect of < hinge ot specific heat, the effect 
of mass on dissociation Ihe results are verv striking 
rile inv cstig itor of a new problem, instead of groping 
for a solution m the dense thicket of possibilities, is able, 
by using the laws of phvsus and eheroistry as guides^ 
to mark off the possible from the impossible and so to 
reduce the area to be rleated to very murh smaller 
dimensions One catehes the process at work in the 
volume before us, but for the culmination of its pro- 
ductiveness one has to wait for the stimulus of the war 
period witli Its impetuous demand for new engines 
for more and more effective flight The impetuositv 
of this demand is illustrated by M Ratcau s recent 
paper at the Institution of Mcc hanieal I nginec rs two 
long - unsolv ed problems of the internal combustion 
engine are the compounded engine and the gas turbine 
the needs of aviation are show n by iM Rate lu insistentK 
to demand some sort of solution of both these problems 
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at once, to enable flight at really high altitudes to be 
possible 

In the present volume Mr Ricardo covers a wide 
field all important tvpes of slow-speed engme are 
descnbed Some of the work is thus rather that of 
editor than author, but opportunity for the exercise, at 
Its best, of the latter role is seen particularly in the 
sections relating to engine balancing and piston friction, 
where the subject is dealt with in masterly fashion and 
cleared of the unnecessary complication so often found 
in other books on this subject Some waters have 
photographic vision, Mr Ricardo’s is selective and acute 
We receive this volume of his book with interest, and 
look for the second with pleasure HEW 


Lord Moulton 

The Life of lord Moulton By H Fletclier Moulton 
Pp 287 + 8 plates (London Nisliet and ( o , Ltd , 
192a ) 15^ net 

M r FLETCHER MOUHON’S life of his father 
is an attractive volume which gives a vivid 
picture of the career of a mm of remarkable ability 
Beginning with very scanty financial resources. Lord 
Moulton spent some three and a half years as an 
assistant master after leavmg school liefore he entered 
for a scholarship at Cambridge Duong this time, 
however, he carried off three successive scholarships at 
the University of London, and so established a record of 
success which remained unbroken dunng his tune at 
Cambridge 

Two consecutive chapters describe Lord Moulton’s 
work at the Bar and on the Bench, first of the Court of 
Appeal and then as a Lord of Appeal and a member of 
the Judicial Committee of the Privy Council The 
latter part of the book is given up to a desc ription of 
his work during the war, and to those successful efforts 
which made it possible to assert that m this country, 
at anv rate, empty shells were never kept waitmg for 
supplies of explosives with which to fill them For a 
solution of this most difficult problem of supply Lord 
Moulton relied mainly on the production and utilisation 
of a very large output of ammonium nitrate, and the 
pnncipal chapter devoted to this period of Lord 
Moulton’s life bears the appropriate title of “ The Fight 
for Amatol ” In tins fight he was handicapped, not 
only by the inertness of this explosive, which m the 
early days created a wcll-deservtd prejudice agamst it, 
but also by the difficulty of turning down inferior and 
sometimes fraudulent substitutes when these were 
advocated with the aid of influential supporters 
The most notableof these substitutes was “Halakite,” 
a new and wonderful explosive, alleged to be capable of 
acting both as a propellant and as a high explosive, with 
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the additional advantage of containmg no nitroglycenne 
The first samples supplied by the mventor were found, 
however, to contain 20 per cent of nitroglycenne, and 
samples supplied to the French Government consisted 
of Bntish Mark I cordite coloured yellow with lead 
chromate The twenty pages devoted to this case are 
probably a fair measure of the amount of time that was 
absolutely wasted by Lord Moulton’s department when 
the mventor had found an editor sufficiently influential 
to work up a scandal but also sufficiently ignorant to be 
taken in by his claims Lord Moulton himself had, 
however, a remarkable ability for detecting real promise 
m the propositions put before him, and m nearly every 
case where a difference of opinion arose, subsequent 
experience showed that Lord Moulton was right and his 
critics were wrong This was notably the case in 
reference to amatol, which remained not merely in 
service throughout the war, but is generally recognised 
as providing one of the best fillings now available 
for II E shells for land service 
A chapter is devoted to Lord Moulton’s scientific 
work , but although a summary is given of his experi- 
ments with Spottiswoode, the usual references by which 
a scientific reader would trace this work are not given 
An examination of the Royal Society’s Catalogue of 
Scientific 1 ileraturc shows that these experiments are 
described m two papers bearing the titles “ On the 
Sensitive Sute of Electrical Discharges through Rare- 
fied Gases,” Part I (Phil Trans , 1880, 170, 165-229), 
and “ On the Sensitive State of Vacuum Discharges,” 
Part II (Phil Trans , 1881, 171, 561-652) In the 
spacious days of forty years ago it was possible for a 
man of pre-emment ability to secure election as a fellow 
of the Royal Society on what might now be regarded 
as a mere sample of the scientific work of which he 
was capable Under these conditions Lord Moulton’s 
election m 1880 was a natural sequel to his partnership 
with Spottiswoode, following upon his earlier record as 
Senior Wrangler and Smith’s prizeman His greatest 
service to saence was, however, undoubtedly the whole- 
hearted co-ordination of chemical enterprise which he 
brought about during the war, and then strove to 
perpetuate in time of peace 

Lord Moulton was educated at Kingswood School, 
and maintained his interest in the school to the end 
Durmg the first year after the Armistice he took part 
as an old boy in the annual dinner, which had been 
allowed to lapse during the war, and also distributed the 
prizes at the school where Ins first academic success had 
been won A Moulton scholarship founded by his son 
will perpetuate his association with the school, and a 
scheme is already m progress for supplementing this by 
a stained-glass window in the chapel recently erected as 
a war memonal 
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Our Bookshelf 

Effects of and of Barometnc Pressures on the 

Great Lakes By John F Hayford (Publication 
317) Pp V+133 + 16 plates (Washington 
Carnegie Institution, 1922 ) 2 75 dollars 

This book records what is probably the most complete 
investigation yet made of the effect of winds and 
atmospheric pressure on the slope of the surface of 
great sheets of water It deals with I<akes Frie and 
Michigan, which are large and of fairly irregular 
outline and bed-contour, and are situated in a region 
where the meteorological conditions are well observed 
Continuous records of water-level are afforded by 
several gauges on each lake, designed to smooth out 
the local wave-fluctuations Mr Hayford has con- 
structed an elaborate theory connecting the daily 
change of level of the water surface, as revealed by 
each of these gauges, with the north and west com- 
ponents of barometric gradient on the current and 
precedmg days , proportionality factors, varying 
with the station, are derived by the method of least 
squares from large numbers of observations The 
winds, bemg more rapidly vanable than the barometric 
gradient, are considered from hour to hour, the 
hourly change of level at any gauge station is related 
to the hourly changes m the values of a certain function 
of the wmd-velocity during the hour m question and 
the followmg hour , the said function is derived 
partly by theoretical reasoning The numerical con- 
stants of the theory have been worked out m great 
detail, in order that the real changes of content of 
the lakes may be derived from the gauge-readings 
with sufficient accuracy to enable the evaporation 
from the surface to be estimated in varymg circum- 
stances 

British Meteorological and Magnetic Year Book, 1920 
Part III Section 2 Geophysical Journal, 1920 
(Air Ministry Meteorological Office ) 1/ 55 
This publication comprises the daily values of the 
meteorological and geophysical elements at three 
observatories of the Meteorological Office, namely, 
Kew Observatory, Richmond , Valencia Observatory 
m Ireland , and Eskdalemuir Observatory, Dumfries- 
shire , anci at the St Louis Observatory in Jersey 
daily values of solar radiation at South Kensington , 
wmd components at fixed hours at four anemograph 
stations , tabulations of occasional soundmgs of the 
upper air , and results of observations of cloud and 
aurora The annual, supplement contains upper air 
temperatures by means of soundings with registenng 
balloons and aeroplane ascents, giving monthly and 
annual averages with averages for the penod 1917- 
1920 , notes on seismological work at Eskdalemuir 
Observatory , the water-level recorder at Kew Observa- 
tory , and tables of monthly means of magnetic 
wid electncal data for Eskdalemuir and Richmond 
respectively 

The introduction to the volume gives all details 
arid necessary references to tfee actual data here 
brought together, followmg, in most cases, the arrange- 
tnofit of former years It is to be noted that the 
soundings with pilot balloons and temperature deter- 
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minations by means of aeroplanes will be discontmued, 
as these data now appear in the Daily Weather report 
The volume, like its predecessors, forms a valuable 
contribution to the study of the meteorological and 
geophysical elements, and the homogeneous nature 
of the data will be thoroughly appreciated by those 
who utihse the information 

The British Journal Photographic Almanac and Photo- 
grapher' \ Daily Companion, 192 ^ Edited by 
George E Brown Sixty -second issue Pp 808 
(I ondon II Greenwood and ( o , Ltd , 1922 ) 
Paper, as net , Cloth, 3^ net 
It is a matter for congratulation that the abate- 
ment m the cost of printing papers has allowed of the 
use of paper of a quality superior to that which had 
to be employed for some of the preceding volumes of the 
Almanac The arrangement of the matter is the same as 
heretofore The Editor takes for the subject of his 
special article “ What Camera and Lens to have,” and 
hopes that those who are asked for advice on the subject 
will refer their questioners to it, and so provide a full 
answer and save their own time Besides the calendar, 
which gives the public holidays in more than thirty 
different countries, there is a directory of Photographic 
Societies and other bodies, giving much information 
concerning each The Epitome of Progress is the 
largest section, and the items are well classified and 
indexed Ihe usual statistical matter, pliotographic 
formula, and tables of all sorts, complete a most 
useful, practical and up-to-date reference book 

Proceedings of the Aristotelian Society New Senes, 
Vol 22 Containmg the Papers read before the 
Society during the Forty-third Session, 1921-1922 
Pp u-t242 (London Williams and Norgatc, 
1922 ) 251 net 

The volume contams the papers of the Session 1921- 
1922, abstracts of which have appeared from time to 
time in our Society notices It reflects the great 
interest aroused by the discussion of relativity problems 
Einstein’s theory is the subject of a symposium to 
which Prof Wildon Carr, Prof F P Nunn, Prof 
A N Whitehead, and Dr Wrinch contribute We may 
also direct attention to two papers, one by Prof 
Johnstone on “The Limitations of a Knowledge of 
Nature,” and one by Mr Tavani on “ Physical Space 
and Hypcrspaces,” both of which are of special scientific 
interest 

The Supremacy of Spirit „ By C A Richardson Pp 
V111+IS9 (London Kegan Paul and Co, Ltd, 
1922 ) 5s net 

Mr Richardson in this short volume sets forth, in 
c lear and com ise terms, the philosophical theory which 
he expounded m his “ Spiritual Pluralism ” m order to 
show Its relation to the new psychology and its bearing 
on the somewhat dubious methods and even more 
elusive facts of psychical research He states the case 
for psychical research, in its claim to be a purely 
scientific mvestigation, as well as it can be stated, but 
the argument is toq brief to deal at all adequately with 
the scientifiL objections, those which are completely 
free from prejudice 
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Letters to the Editor 

[ 7 he Editor does not hold himself responsible for 
opinions expressei by his correspondents Neither 
can he undertake to return, or to correspond with 
the writers of, retected manuscripts intended for 
this or any other part of Naturv No notice is 
taken oj anonymous communications ] 

The Spectrum of Neutral Helium 

In a letter to Natijrl of November 25, p 700, 
concerning my first commumcalion (Naturf August 
ig) on this subject Prof Raman expresses the opinion 
that the reprcsi ntdtion of helium lines rteriveti from 
my assumption of the nuitual apathy of the two 
interatomic electrons his a puuly arithmetical char- 
acter and would thus be deprived of any real 
physical basis ' 

tlisrt garding a number of remarks reducible to the 
laceration of the empirically established senes a 
regrettible feature pointed out bv inystlf (Astrophvs 
ourti , September 1922) it will be enough to replv 
ere to Prof Raman s chief and apparently strongest 
objections 1 hese are two first that the numerous 
coincidences yielded by my formula are simply ex- 
plicable as so many fortuitous arithmetical co- 
incidences, and second that the particular value 
(109723) of the Rydberg constant N used in that 
formula IS in geneial inadmissible this yaluc belong 
mg legitimately to He+, w\th a single electron, but 
not to the neutral atom with its two electrons 

Now It so happens that precisely these two points 
hayc steadily occupied my attention since the formula 
was first published and 1 am therefore able to reply 
to both of them without delay The corresponding 
details of reasoning and numerical data being all 
given in a paper just communicated to the American 
Physical Society (for its Boston meeting December 
27-29) to which retiders may be referred, it will 
suffice to describe here the bare results 

1 Consider only those lines for which the final 
quantum numbers lie between 3 and 8 and the initial 
ones between ^ ind 20 which fall within the interval 
i'=T7 000 to 37,850 The total number of such dis- 
tinct lines IS M - 680 Among these there are A = 45 
lines covering observed helium lines with a mean 
deviation |4>’l=2 57 In the considered k interval 
there are in all 97 observed lines Whence the mean 
(geometric) probability of hitting an observed line in 
a single trial by mere chance p-00182 and the 
probability P of hitting fi or more such lines in n (680) 
trials by Bernoulli s theorem P=i-H(r), where 
e(x) IS the error-function and 

J2p(i-p)n ^ ' 

In our case pn = 12^0, A = 32 60 and therefore 
the probability that our set of 45 coincidences should 
be ‘^fortuitous ' is 

P^ 1-0(6 61), 

which IS a little less than i 7 lo'” — small enough to 
discard every suggestion of the play of blind chance 
This conclusion is considerably strengthened when 
other groups of coincidences tabulated in theAstrophys 
Journal are similarly treated 

Of particular interest, m this and other respects, 
are the 18 lines of the type and another 

group of three lines, each of the type (^-- -) and each 
'4 4 ' 

covenng an empirical " combination " hne of the 
" doublet system ” 

2 Let m be the mass of each of the two electrons, 
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M that of the nucleus, and e = m/M Taking account 
of the wobbling of the nucleus, through which the 
otherwise indifferent electrons perturb each other 
indirectly, and rejecting terms in e", etc , the energy 
of the system in any stationary state, say «, = *, 
IS found with comparative ease This divided by ch 
gives the corresponding ‘ term,” say T«, our r being 
the difference of two such terms If this be w ntten 

T« = 4 N..(,V;;.) 

then Nw, the ‘ Rydberg constant ' belongmg to the 
particular pair («) of electronic orbits is a certain 
symmetrical function of the integers 1, *, and of the 
mutual orientation of the two orbits For the case 
of quasi-circular orbits (i e such as would become 
circular for e — o or no wobbling) the investigation 
given in the Boston paper leads to the interesting 
result 

(,) 

where N„ (about 100737) *** the constant for M/w 
= 00 , and y the time average of the cosine of the angle 
between the radii vectores of the two trabants This 
formula holds for any inclination (i) of the two orbits 
and for any phase difference ta) of the two electrons 
describing them 

Now, a purely kinematical reasoning gives for i+x 
the value y-o and for i = k 

7 = '>'«= Jcoso(r 4 - cost) (2) 

where o is the angular distance of one electron from 
the ascending node when the other electron just passes 
through it 

Since for » = » the arithmetical expression in (i) 
becomes equal to unity, we have 

N« = N„[l-(-e7«,] (ifl) 

which by (2), can assume any value from N* down 
to N„(i- 2«), with N„(i-f), the desirable He+ 
value just in the iniddh of the interval If c ? the 
orbits are coplanar and 0=180° we have N», = N„, 
for then there is no wobbling if 0 = 0, N«« would 
reach the other extreme value, about 109709 and for 
0 = 90° we should have the mean value (109723), 
which miglit even be made the only value if the lines 
of the type <-* are not to be very broad There is 
thus no essential difficulty Moreover very few 
among my tabulated lines have ■ = k 

For the overwhelming majority of those lines we 
have i+K, when 7 vanishes, and (i) becomes, no 
matter what the inclination of the orbits and the 
phase difference of the electrons, 

N« = N„(l-e), (16) 

which is precisely the value (109722 to 23) used in my 
formula Ihis in itself seems to be a strong support 
for that formula Ludwik Silberstein 

December 6 


Returning to my letter of December 6, I beg to 
supplement the same by a result of my last week’s 
work, which seems to give the proposed theory a 
much stronger support than all probability estimates, 
for it represents in toto and orderly some empirical 
series of helium In fact, guided by a few coherent 
items of my original table, I find that the whole 
diffuse series of singlets, denoted by iP-wD, is 
represented by 

two final and one initial quantum numbers being 
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fixed The other initial number 2 m being given the 
successive values 6. 8 etc , or 

« = 3. 4. 14, 

the formula gives with N= 1097216 all the twelve 
observed members of the series from m-2 to w=i3 
respectively, the first with a deviation of 5 the stcond 
within o 7, and the remaining ten members withm 
a fraction ranging from o 1 to o 35 A U 
The possibility of reducing 4N to N based on the 
fact that all numbers are even is interesting 
especially as it forces itself on us ilso in the cise of 
the fundamental and the principal senes of singlets 
which, though less precisely but again orderly and 
without gaps are represented by 

>-4n(?)-n(P 

and 

;) „. 3,3 ,, 

This rcducibihty (to one N) if interpreted phjsically 
would mean that the helium nucleus attracts each 
of Its elections with only one-half of its total charge 
as if Its lines of force formed two bundles each 
entirely engaged with one of the two trabants 
Details concerning these three series and the last 
mentioned possibiUty will be given at the coming 
Boston meeting of the Ament in Association 

I UDWIK SniJLKSTHM 
1 29 bencca Parkway, Rochester N A 
December 13 


Echinoderm Larvae and their Bearing on 
Claeslflcatlon 

May I ask your permission for a short space in 
which to reply to Dr Morteiisen s letter published in 
Natukl of December 16, p 80O under the title 
" Echinoderm I irva: and their bearing on Classifica- 
tion ’ The points which Dr Mortensen raises arc two 
— namely («) whether the Echinoderm metamorphosis 
IS a metagenesis t e an alternation of generations or 
not, and (6) whether the fixed stage in the life historv 
of Astcroidea is a reminiscence of an ancestral con- 
dition or a secondary modific<ition of development 1 
shall deal with the second point first Dr Mortensen 
states 

(1) That the group Spmulosa among Asteroidea are 
not pnmitive but modified forms and that the 
Paxillosa are the more primitive group and that m 
this view certain modern systeinatists whom he 
quotes agree with him 

(2) That since the Astropectinidie (Paxillosa) do not 
have a Brachiolaria stage in their ontogeny, this stage 
IS not primitive and ancestral but secondarily inter- 
calated where it occurs in the development of Spinu- 
losa and Forcipulata 

I must confess .tliat I am unconvinced by Dr 
Mortensen s arguments In his original work re- 
viewed by Dr Bather, he forgot that the Brachiolaria 
tarva was found in Spmulosa but referred it to 
Forcipulata only 

fhe systematists whom he quotes are neither 
palaeontologists nor physiologists but — for the most 
part — students of the external features of preserved 
speamens only Koehler (one of them) regards Hud- 
sonaster, one of the oldest Asteroids known, as 

voisme des Astropectimdes ” and W K Fisher also 
states that “ typical Phanerozonia such as the Astro- 
pectimdae are more primitive than the Spmulosa ' 

Now what these specialists are impressed by is the 

Phanerozonate ” character of the Astropectinidae, 
that is, the edging of the arras with a senes of broad 
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plates termed the " marginals ” 1 have always pro- 

tested against regarding this feature as a primitive 
character and in this protest 1 have the support of 
the best Bntish authority on fossil starhsh W K 
Spencer The fact is the apparent marginals of these 
ancient starfish are not homologous w ith the marginals 
of the modern Paxillosa at all but arc the adam- 
bulacrals Reasoning from imperfectly described 
fossils and superhcially described modern forms has 
completely misled the older systematists 

Ludwig whom Dr Mortensen quotes was a worthy 
pioneer m the knowledge of Echinodcrms but he 
belongs m all his thoughts and view s to another epoch 
His classification for example of the Ilolothuroidea 
into Actmopoda and Par ictinopoda has boon com- 
pletely disposed of by modern cmbryologii il research 
In my letter of a year ago, 1 gave phy siological and 
anatomical reasons for regarding the Astropcctmidae 
as Asteroids secondarily modified for a life on sand 
1 can only express the doubt whether Dr Mortensen 
could hive regarded the Astropcctimds as jirimitive 
if he had ever thoroughly dissected one 

With regard to the homology of the stalks of the 
Bracholaua larva of the Asteioicl and the Penta- 
crinoid larva of Antedon I should like to reiterate 
the following facts 

(1) The larva; arc broadly speaking comparable, 
m both there is a long prcoril lobe a ventral stoino- 
daeum, right and left posterior cwlomic sacs 

(2) In both forms there is a fixing ( ‘ sucking ’ ) clisc 
formed at prea<:elv the same spot and 111 both the 
praioral lobe is converted into a st ilk 

Is it not mftmtely more probable that the precisely 
similir stage of fix ition is an original and ancestral 
feature in both ontogenies and not as Mortensen 
supposes ancestral m the Cnnoid and sccondaiily 
intercalated in the Asteroid ontogeny 5 

Of course the subsequent metamorphosis is very 
diffcient in the two casts — but tins eliHerence I have 
correlated with the adoption of different feeding 
habits bv two sections of the primordial Echinoderm 
stem I h we the support of Mr Tate Regan base d 
on his study of a widely different group that w hat he 
calls habitudinal differences are the basis of all 
differential evolution 

With regard to the metagenesis of Fchmoderm 
larva. Dr Moitenscn stales that in one species of 
Ophuiroid the whole larval body is reproduced by 
the remnant of the ciliated apparatus cast off at 
metamorohosis Has ease is certainly unique 
among Echinoderm larva and I cannot accept it 
until Dr Mortensen brings forward better evidence 
In any case it will not even if true alter our views 
as to the signifieance of the larv i Mav I remind 
Dr Mortensen that Antedon among Crnioids and 
Amphiura among Ophiuroitls can both eject their 
entire alimentary vascera and reduce themselves to 
a framework of arms with a nervous centre 'and 
yet regenerate all that is lost ’ Finally, m Dr 
Mortensen s appeal to Dr Bather, he forgets that 
what Dr Bather objected to was tny fathering of 
Dr Mortensen s views on him My friend Dr Bather 
and I are m substantial agreement m our views on 
Echinodcrms C W MacBuide 

Royal College of Science, South Kensington, 

London, S W 7, December 18 


Dr Mortensen (Nature, December 16, p 806) 
says that since the larvae of the more primi- 

tive Asteroids (the Phanerozonia) are dtvoid of a 
Brachiolana stage the sucking disc must be a 
later sjiecialised structure ” Surely the state- 
ment IS an error and (even if it were true) the con 
elusion unjustified The Phanerozonia of Sladen 
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includes eight families One of these families, the 
Asteropectmid®, contains species with non-attaching 
larvae Two other families (the Asterinidae and the 
Gymnastenidae) have species with attaching larvae 
(Astenna, Q J M S , 1896, and Porania, Q J M S , 
1915) It IS true that the Astennidae approach the 
Cryptozonia in some respects, but taken by itself this 
fact might rather lead us to look on the Astennidae as 
' pnmitive ’ — an annectant family between the two 
great orders of starfish The Gvmnastenidae are 
frankly Phanerozonate 

While Asteroid classification is admittedly perplex- 
ing we are on fairly safe ground when dealing with 
the recognised families At present it is known that 
member*! of five different starfish famihes (Gymna- 
stenidae, Astennidae Echinastendae, Solastendae 
Astenidae) have attaching larve, while members of 
only one family lAsteropectmidae) have larvae without 
a sucker 

Dr Mortensen s virtual narrowing down of Phan- 
erozoma to Asleropectimdae renders valueless his 
citations of Sladen Ludwig Hamann, and Gregory in 
support of the arguments in his letter 1 yield to no 
one in appreciation of Dr Mortensen 's work, but even 
if the adult Asteropectinidie were in some respects a 
primitiv e family fl believe the opposite) still to draw 
the conclusion which he says inevitably ’ follows 
from this premise, in defiance of the direct data of 
comparative Asteroid ontogeny not to speak of other 
considerations would surelv be one of those strangely 
naive misuses of the Kecapitulation theory which 
have done much to obscure its essential truth 

James F Gemmill 

Umvcrsity College, Dundee, 

December 2Z 


taking the average of the most widely distributed 
species in the first class, more than 90 per cent of 
the lower numbers are rejected, in the second more 
than 84 per cent are rejected, in the third class 
80 per cent , in the fourth 75 per cent , in the fifth 
66 per cent , in the sixth 50 per cent , and in the 
seventh none at all Naturally this changes an 
approximately equal set of numbers into a falling 
senes 

It IS now possible to deduce the converse of Dr 
Willis s theorem for by reversing his process and 
rejecting the higher numbers it can be shown that 
the age of the ‘ youngest ’’ species decreases with the 
size of the genus 

The average distribution la vice-counties of the least 
widely distributed species in each genus according 
to si/e of genus in part from Dr Willis’s table and 
in part from the London Catalogue, is as follows 
No of spp 1 over 

in Genus / 10 10-6 5 4 3 a 1 

Average No of 
vice counties 
reached 


16 13 37 33 


The regularity continues for the next " youngest ” 
species as ran be seen from the original table In 
neither case would the regularity suffer if the vice- 
comital numbers were redistributed to the species 
by any random method for the chance of a genus 
receiving both a very high and a very low number 
would increase proportionately with its size 

W C I* Newton 

The John Innes Horticultural Institution, 

Merton, October 31 • 


Age and Area in Biology 


In his recent book Age and Area,” Dr Willis 
gives (p 1 14) the following ‘ Table showing in 
the horizontal lines the average number of vice- 
counties in Bntain reached by the most widely 
distnbuted species in each genus of different sizes, 
and by the second, third, fourth, and fifth most 
widely distributed species 

Average No ol vice-oountles reached by the 


Genus of over 10 sp 
0 10 sp 
5 

4 ''P 
3 sp 
2 sp 
I sp 


104 


76 

61 

48 

33 


3rd Sp 4ib sp 

95 86 

64 49 

39 23 

35 13 


5th sp 
79 


Dr Willis IS convinced that the only explanation 
of the gradual diminution m average distribution 
from top to bottom of the table is that the average 
age of the species in the upper rows is greater and 
that they owe their wider distribution to their age 
The gradation can however be explained wnthout 
the help of either the principle of "Age and Area” 
or that of "Size and Space,” as will become obvious 
if the method of constructing the table be con- 
sidered The average distribution of all the species 
in each of Dr Wilhs’s classes in part obtained from 
the table above and m part from the London Cata- 
logue tenth edition, proves to be as follows 


No of spp 3 over 

in Genus J 10 10-6 5 4 321 

Average No of I 

vice counties [40 48 5025 495 546 33 30 

reached ) 


The averages thus vary somewhat irregularly In 
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Soaring Flight and the “Olfactory ” Organa of 
Birds 

The note on page 784 of Nature, December 9, 
misses the point of the theory I wish to be tested 
The theory is that the well-developed ' olfactory ” 
nerves and apparatus of those birds which are 
capable of soaring flight has the function, not of 
smell, but of a delicate tactile sense whereby the 
bird IS able to detect and take instant advantage 
of those upward air currents which recent experi- 
ments with gliding machines have shown to be so 
important in soaring flight 

It has been shown by Darwin and others that 
vultures do not smell with their well-developed 
olfactory apparatus The experiments referred to 
m Nature of December 9 show that this nervous 
apparatus is not necessary to give the bird its home- 
ward direction or to enable it to indulge m flappmg 
flight So well-developed an apparatus is almost 
sure to have some function It is obvious that 
soaring birds are in constant need of a means to 
detect the direction and strength of wind currents, 
especially those in an upward direction, and to 
adjust their balance and their wings accordingly 
When soanng, the eves and bill of the bird are 
directed downwards and the mucosa of the nostnla 
is exposed to any upward currents of air I think it 
very hkely, therefore, that the well-developed " ol* 
factory ” apparatus of these birds is a mechanism 
for detecting the direction and quality of air currents, 
and that the central " olfactory ” ganglia enable 
the requisite adjustments of balance and direction 
of wing and tail planes to be made The fact that 
birds whose nostrils have been plugged have been 
able to fly home by flapping m no way contradicts 
this theoty 

To test tt, I suggest in the first place that the 
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iensil>dity of the olfactory mucosa should be abolished 
by painting with a 20 per cent cocaine solution 
aw then>Bee if a bird such as a gull can balance and 
^r as vi^ll after pamting as before Pluggmg of 
the nostnls, or section of the nerves, can also be 
tried The effect to look for is on the capacity for 
soanng and gliding flight, not of^ajgimg flight 

17 Chepstow Place, London, W a, 

December 15 


Nature Study and Phenology 

Phenology is the name given to that branch of 
meteorol^ical science which has as its object the 
studied eflrct of weather conditions upon the seasonal 
development of animal and plant life 
From the late seventies of last century, and since 
1891 on a uniform systematic plan, the Royal 
Meteorological Society has issued an annual report 
on phenology This report, by collating and co- 
ordinating the work ot a number of cmservers — 
mostly amateurs — m the British Isles, is able to 
present in summary form, supplemented by tables 
and maps, information of a most valuable botanical, 
ornithological and agricultural nature 

Nevertheless, to accomplish such results, all that 
its observers are required to do is to note carefully 
the first appearance of certain birds and insects, 
twelve in number, and the first blooming of fourteen 
common plants Other migrants and notes are 
asked for, but these are of secondary importance 
Here is a work which should surely appeal to the 
Nature-lover By simply recording a few observa- 
tions on a prescribed form, and forwarding the same 
promptly about November 15 (the close of the 
phenological year) to the Royal Meteorological Society, 
49 Cromwell Road, S W 7, the work of the amateur is 
lifted from a purely local value to become a real link 
in the progress of scientific research 
Stations are still urgently needed in many parts 
of our islands, and a copy of our observing form 
will be forwarded upon application to the office of 
the Society, or to one of us 

J E ClARK, 

41 Downscourt Road Purley, Surrey 
1 D Margary, 

Chartham Park, East Grmstead, Sussex 


Water Snails and Liver Fiukes 

In connexion with the letter on the above subject 
m Nature of November 25, p 701, I should like to 
ask Dr Monica Taylor if she has actual proof of 
sheep coming into contact with I tmnaa peregra ? 
The habitat of this species is so much more " watery ’’ 
than that norifially chosen by L truncatula that it 
seems very doubtful if sheep could eat it with their 
food Again, L truncatula is such a widely dis- 
tributed species that it seems difficult to believe 
that It IS either rare in or absent from any district m 
which damp sedgy pastures are to be met with 

Planks left undisturbed for a few weeks, or cut 
rushes shaken over a newspaper after having lam 
on the ground for a time, might reveal the presence 
of L truncatula in many places from which it was 
apparently absent And what of L palustris, the 
hamts of which are often* nearer to those of L 
truncatula than L peregra ? 

A W Stkleox 

National Museum, Dubhn, 

Pecember 12 
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Reference to “ The Life-History of the Liver 
Fluke,” by A P Thomas (Q J M S , 23, 1883), or indeed 
to almost any text-book in zoology, wiU show Mr 
Stelfox that in order to become infected it is not 
necessary for sheep to eat the intermediate snail host 
of Fasctola kepattca It suffices that the encysted 
cercanse bo swallowed The latter may be found at 
considerable distances from their snail host, for the 
tailed cercan^ which give rise to the encysted forms 
exist as such for about a week after they have escaped 
from the host and are extremely active On account 
of their microscopic character (they are just visible 
to the naked eye as snowy specks) the merest trace 
of water suffices for their needs The more ' watery ” 
habitat of L peregra, which is extremely common in 
all sorts of ditches puddles and streams, constitutes 
no impediment, therefore to this snail acting as a 
disseminator of the liver-rot parasite granted that it 
can become properly infected That it is capable of 
being infected and of setting free perfectly developed 
cercariae I have abundant evidence 

In answer to my request for literature references 
to any host other than L truncatula of the liver-rot 
parasite. Dr Paul Pelsencer has kindly given me 
several, one of which (Lutz Centralbl f Raktertol und 
Parasttenk , xi pp 781-796, 1892), since it refers to 
/ peregra as an intermediate host of Fasctola 
kepattca, may be of use to Mr Stelfox With regard 
to the first of the methods of discovering L truncatula 
suggested by Mr Stelfox, I have had negative results 
in some distncts although the sheep in these same 
distncts are infected 

Monica Taylor 

Notre Dame, Dowanhill Glasgow, 

December 16 


V 

Effect of Moonlight on the Germination of Seeds 

During the summer of 1921 I investigated the 
effect of moonhght on the germination of seeds, and 
the results seemed to indicate a greatly increased 
velocity of germination In order to determine 
whether this might be due to the effect of the moon- 
light on the diastase, a small quantity of mustard 
seed was crushed, and weighed quantities, after 
mixing with known amounts of water, were exposed 
to moonlight in Petrie dishes, controls set alongside 
being covered Estimation with Fehling’s solution 
of the sugar produced showed that there was an 
increased jield of about 15 per cent caused by the 
moonlight 

A possible explanation of these results is to be 
found in the fact that at certain penods moonhght 
is plane-polansed, and in order to test this suggestion 
the experiments with crushed mustard seed, were 
repeated with daylight after polarisation, either by 
reflection or by a Nicol prism Control experimente 
were also carried out both in darkness and m ordinary 
daylight The temperature was the same for all 
three experiments in each case and lay between 
10'’ and 18® A remarkable increase in the amount 
of hydrolysis was always noted when polarised light 
was used Similar results were obtained with fresh 
oats, wheat, and cornflour, to which diastase had 
been added 

The investigation of this phenomenon is now 
being continued at Liverpool in conjunction with 
Prof E C C Baly and Prof J McLean Thompson, 
and the results already obtained are worthy of 
record since tlfey give strong support Diastase is 
added to a suspension of freshly prepared starch 
and the mixture well shaken A arop of the mixture 
IS placed on three slides under microscopes, one 
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being exposed to polarised light, one to ordinary 
light, the third being kept in darkness Aftet thirty 
to sixty minutes depending on the strength of the 
diastase rapid hydrolysis can be seen to take place 
on the slides exposed to polarised light, while m 
the two controls the starch granules remain almost 
intact for some hours By the use of a dehcate 
thermocouple, the temperature was proved to be 
the same in all three cases When the hght is 
intense, the starch granules in the case of the, polarised 
light break down entirely to little masses pf dextrin 
and crystals of sugar which give deposits 6f cuprous 
oxide on warming with h ehhng s solution These 
results have been obtained with potato starch and 
the endosperm of maire and of wheat, the latter 
without the addition of diastase if freshly prepared 
In view of the suggestiveness of these observations 
the investigation is now being extended in various 
directions and I hope to communicate the results in 
due course Eli7aiilth Sidnfy Slmmfns 

Chemical Laboratories 
University of Liverpool 
December i6 


Medical Education j 

Reffrring to my letter (Nature December 9, 
p 769) Prof Dakin wntes (Naturf, December 23, 
p 825) I am not quite clear whether this question 
has been propounded to invite answers, or to intro- 
duce another of Sir Aiclidall Reid s favourite discus- 
sions on mutations and fluctuations, etc Prof 
Dakin may rest assured that I do not invite a discus- 
sion about mutations and fluctu<itions To be frank, 

I do not think such a discussion, conducted on 
purely schoKstic lints out of touch with reality, 
would be profitable My object was simply to 
protest agtiinst the waste of Lnie to which as I 
supposed and still suppose, unhappy medical students 
are compelled Here irc some truths, none of which 
I think Prof Dakin will deny categorically, but all 
of which m practice if not in theory, are repudiated 
by many teachers of biology 

(1) Every relevant and verifiable fact, no matter 
how observed is equal before science Experiment 
IS only one way — a very good way when need arises 
—of observing Ihe vast majority of authentic 
facts about living beings is derived from direct 
observation People who limit their data to facts 
derived from experiment, or any other mode of ob- 
serving, are, like those who insist on purely Christian, 
Mahomedan, or Hindoo testimony, merely sectarian 
Dwelling in an islet of evidence they ignore the con- 
tinent of truth which lies at hand 

(2) Our powers of observing are proportionate to 
our familiarity with the objects of study Thus we 
can scarcely differentiate between peas in a pod or 
she^ in ca flock to in Englishman newly arnved 
in China all the natives seem much alike , but 
among our own kind, whom we study from birth to 
death, especially among our intimates we see differ- 
ences of every shade (» e fluctuations) between vital 
and enormous extremes— as, for example, m powers 
of resisting disease Obviously the experimenter 
who works among plants and lower animals knows 
nothing about fluctuations, and less than he ought 
to know about mutations Lacking the necessary 
powers of observation, he merely guesses That he 
guesses wrongly was abundantly demonstrated by 
my letter 

Can Prof Dakin deny (a) that men the only living 
beings minutely observable are subject to stringent 
natural selection, (fc) that this selection occurs amid 
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fluctuations, (e) that evolution, proportionate to the 
length and seventy of the selection, has resulted, 
(d) that human races never differentiate while there 
IS mterbreedmg, but differentiate rapidly and m- 
vanably when separated by time and space, (e) that 
human races blend perfectly when crossed except 
in traits linked with sex, (J) that in spite of multi- 
tudinous human racial differentiations, tliere has 
never yet been recorded a useful human mutation, 
or one that changed the type of a race, (g) that 
human mutations (eg club-feet, idiocy, albinism) 
are not tnhented independently, but are only repro- 
duced independently, and (A) that lost ancestral 
traits never appear among natural vaneties, but 
frequently among artificial varieties, even when 
purely bred 

Unless a biologist is able (i) to accept the 
foregoing propositions, or (2) to disprove them, or 

(3) to demonstrate that man is outside the scheme 
of Nature he is not competent to teach biology to 
medical students , for after these students le ivc hum, 
they will observe for themselves, and bo taught by 
men who have observed, with a minuteness and 
accuracy imi>ossible to workers among plants and 
lower animals, and the things they then learn will be 
directly contrary to the teachings of the biologist 

I have before me the synopsis of instruction in 
biology of the Royal Colleges of Physicians and 
Surgeons I must admit that it is a vast improve- 
ment, chiefly by way of elimination, of the rubbish 
(for a medical man) that I was taught as a student 
and which I supposed was still taught Ihe 
syllabus for 1923 will be even shorter and better 
Biology which should make doctors, m their vast 
numliers the most potent scientific influence in 
the community is disappearing from the curriculum 
But I observe that the student must still learn the 
general structure of the Hydra and I umbneus, the 
general structure and elementary physiology of 
Seyllium and Rana, and the elementary facts of 
cvolutiop, heredity, and variation But of what 
use, as taught by biologists can these subjects be to 
the medical student > What, for example, will he 
learn about evolution, heredity, and vanation ’ 
Will he learn that some characters are " innate," 
and the rest ‘ acquired > Recently I spent eighteen 
months trying to find out what biologists meant 
by these words and none could tell Will he learn 
from a Lamarckian teacher that acquired characters 
are inherited, or from a neo Darwinian that they 
are not ^ 1 spent a hke penod in trying to find out 

what was meant by " inherited " and failed again 
Will he learn from a Darwinian that fluctuations 
furnish the materials for evolution ? Or from a 
Mutationist that only mutations do so ? Or will 
he be presented with such statements as the following 
" The standard deviation of a coefhcient of correlation 
computed from data derived from classes, members 
of which are mutually correlated, with special refer- 
ence to the case of fraternal and parental correlations 
calculated from entries of siblings ’ ? Will any 
biologist tell him that every character is a product 
of the combined action of nature and nurture (that is, 
IS equally innate and acquired), that the human 
being IS of such a nature that he is especially respon- 
sive to the nurture of use and that this peculianty 
bestows on man his position in the scale of life and 
h<is made him the educable and therefore, according 
to the teaching he receives, the rational animal — 
able to learn for example, sense or nonsense concerning 
biology Q Archdall Reid 

9 Victoria Rd South, 

Southsea, Hants 
December 26 
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Breeding Places and Migrations of the Eel 

Hy Dr Jons Schmidt, Copenhagen 

I N an article m Naturi- ten yean, ago (August 22, research, partly from various trading ships plying on 

1912, p 633) I gave a review of the position at transatlantic routes, and partly from two schooners 

that time of the question of the breeding grounds of the kindly placed at our disposal by the owners (1913- 

freshwater eel {Anguilla vulgaris) We had then been 1914, the Margrethe, 90 tons , 1920-21, the Dana, 

working for seven or eight years upon the question, and 550 tons) 

It was our intention to pursue the work further by means I shall in the following give a brief survey of d'® 
of investigations extending aiross the Atlantic discoveries made regarding the breeding places of the 

In the ten years then following falls the penod of the tel since my article in NAruRF in 1912 adding also 

Great War This rendered work at sea impossible We some remarks on the immigration of the eel-fry to 



managed, howgver, partly before and partly after tht 
war, to carry out an investigation covering the greater 
part of the northern tempierate waters of the Atlantic, 
and the question. Where does the eel breed ? can now, 
in the main, be considered solved At the same time, 
we have ascertained the duration and extent of the 
migrations of the eel-fry 

The previous mvestigations had been undertaken 
with the well-equipped research vessel Thor, but its 
radius of action would not suffice for transatlantic 
cruises From 1913 until, 1921, when the Danish 
Government acquired the mine-sweeper Dana to replace 
the Thor, we were obliged to make our mvestigations 
from ships without any special equipment for manne 
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Europe For further details 1 must refer any renders 
interested to my rccentlv published paper in the 
Philosophical Transactions ^ 

In my article m Naturf (August 22, 1912, p 633) I 
summed up the position as follows “ We cannot say 
as yet where exactly the spawning takes place, and but 
little more than that the spawning places must he m the 
Atlantic beyond the Continental Slope, and that they 
must be in the Northern Atlantic ” 

The smallest (youngest) developmental stage of the 
cel then known to us was a laiva of 34 mm length 
In order to say anything definite as to where in the 

' Ph{lQtophi€%> TraosacUonn of th« Royal Society of London Series B 
No 385 vof axx, pp 179 aoB 1931 
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Atlantic our eels did breed, we had to find far younger 
stages, for a larva so large as 34 mm might well be 
imagmed to have moved a great distance from the spot 
where it came mto the world Nor was it enough to 
find a few isolated specimens of the youngest stages , a 
spot which could be declared to be the site where the 



grea,t hosts of eels from the European contment assemble 
for ^eir spawning must necessarily yield earliest stages 
of the offspring m great numbers 

Tfie task before us, then, was to chart the distribution 
of the various developmental stages of eel-larvte, from 
the oldest, about 7i cm long — which we knew from 
previous investigations were to be found off the coasts 
of Western Europe and in the Mediterranean — to the 
earliest tiny stages which no one as yet had ever seen 
If we could ascertam where, and at what seasons, these 
tmy larvae were found, then we should at the same time 
have discovered where and when the eels spawn Once 
It was known where the various sizes (age-groups) of 
growmg larvae occurred, it would be possible to form an 
idea as to the extent and duration of the migrations of 
the eel-fry from the breeding grounds to the fresh 
waters of Europe 

These years of research have been rich m excitement 
and suspense, disappomtment altematmg with en- 
couraging discovenes, and penods of rapid progress 
with others during which the solution of the problem 
seemed wrapped in deeper darkness than ever One is 
tempted to desenbe the mvestigations m their chrono- 
logical sequence, from first to last, m order to show how 
by slow degrees, advancmg step by step, we came to sec 
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great parts of the life-history of the eel emerge from the 
darkness that surrounded it The question of space, 
however, precludes this We must content ourselves 
with settmg forth the facts as they now appear, after 
eighteen years of work, and seeing what conclusions 
may be drawn from them 

The chart Fig i gives us the main sum of these many 
years’ mvestigations mto the distribution of the eel larvae 
This may be briefly stated as follows The larvae of our 
European eel {AngutUa vulgarts) are found distributed 
across the whole of the Atlantic Ocean from off the 
coasts of Europe to those of the United States They 
mcrease m number, but decrease m size, as we pass 
from the European side towards America The curves 
on the chart show that the spawnmg grounds compose 
a restricted area m the western Atlantic, north-east and 
north of the West Indies, between 65° and 48° long , 
for here— ani here only— wet the youngest, newly 
hatched larvae found The eel spawns at the close of 
the wmter and durmg sprmg In April the larvae had 
an average length of 12-13 in 

October 35-40 mm During their first summer the 
larvae are found only m the western Atlantic Enormous 
quantities of these first-year larvae (the 0-group, as we 
tall them) are found at this season west of 50® W long 
In June 1920, when we were working there with the 
schooner Dana, it was impossible to draw a net through 
the upper water layers without bnnmng them up in 
quantities, and we often took several hundred s]^ci- 
mens at one haul, as shown in the illustration Fig 2 



Fif 3 — Furopcan «cl (AntHiUm , w«ti 

long W }, Dana Stntions 935 948, Apnl 1931 , 
of I group 


We are therefore excellently acquamted with the sizes 
and growth of the 0 -group larvae In June 1920 the 
four or five thousand specimens taken vaned from 
7 to 37 mm m length, with an average of 25 mm 
In the course of the autumn and wmter, the great 
bulk of the first-year larvae (the 0-group) disappears 
from the spawnmg grounds m the western Atlantic, but 
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a number of stragglers reinam there throughout the 
wmter, appearmg m the following spring as a I-group, 
sharply distinguished in pomt of size from the young 
fry of the 0-group which have come into being mean- 


mm 




42 

•t 

40 

•• 

18 


36 


34 





tir ^-Furopcwl «! (■)« mtU rjulgant't weMcrn 
Atlamic (went of 50 lonjf W ) Dana, June 1920 
Showing hmu between 0 group and I group 

time (see Figs 3 and 4) These specimens of the I-group, 
however, found m early summer west of 50° W long , 
are comparatively few The great majority, now 
measurmg 50-60 mm , have, m the course of the wmter, 
moved north-east and east, and are now in the centrd 
Atlantic, about as far as the longitude of the Azores, or 
even some distance farther east In 
the foltowmg year agam, by early 
summer, these larvae have attamed 
their full size, averaging about 
75 mm , and appear now, as a 
I I-group, off the western shores of 
Europe and far up m the Medi- 
tefranean, havmg, m the latter case, 
passed in through the Straits of 
Gibraltar durmg the wmter, or m the 
autumn 

The retrograde metamorphosis of 
the full-grown larvae takes place m 
the course of the autumn amd wmter 
In the process, they become elvers, 
and m sprmg, being then three years 
old (the Ill-group) move up mto fresh 
water, when the temperature of the 
latter permits At this stage of 
development they resemble mmia- 
ture eds (Fig 5) The average length 
IS about 65 mm , but they have lost 
greatly m dimensionsay^d weight dur- 
ing metaunorphosis, runnmg no fewer 
than 1500 spMimens to the pound In 
England, it is more especially on the 
west coast, m the Bristol Channel, 
that the elvers ascend m very great 
quantities dunng the sprmg, the 
phenomenon bemg generally known among the in- 
habitants, who catch them for human consumption, or 
even for feedmg pigs The name “ elver,” too, comes 
from this port of the country There are mterestmg 
accounts from Gloucester teUuig how, m March and 
April, fishermen stand m hundreds along the nver banks, 
each with a hand net, fishing for elvers, and often 
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makmg astonishmgly large catches — a hundredweight 
of fish per man m one night Bearing m mind the fact 
that 1500 elvers go to the pound weight, it will be 
realised that enormous quantities of eel fry must come 
m every year to the coasts of Europe from the Atlamtic, 
numbers answenng well to the great masses of tiny 
larvte we found with the Dana on the breedmg grounds 
of the eel m the western Atlantic In 1920, 1921 and 
1922, we found first-year larv® (0-group) of the re- 
spective years on those grounds, but at this present 
time of writing (October 192a), none of these will yet 
have reached their destination, the fresh waters of 
Europe Not until next sprmg (1923) will the fisher- 
men of the Bnstol Channel be able to catch elvers of 
the 1920 stock, which appeared in our nets m the 
western Atlantic in June 1920, and are shown in Fig 2 
And not until 2^ years from now — that is to say, m 
the spnng of 1925 — will the 1922-year class, specimens 
of winch were taken by the Dana expedition about 
SIX months ago (April and May 1922) near Bermuda, 
make their entry mto the Severn 
Moving eastward, then, across the Atlantic, the eel 
fry come to the shores of Europe, and it is natural that 
here they should be found m greatest numbers It is 
here also, that the capture of them has developed mto 
an actual industry, as for example, apart from the 
Bnstol Channel, also at several places in the south-west 
of Ireland, but especially on the west coast of France 
shores of S 


and the northern si 


!S of Spam * They are taken here 



. 5 - European eel {AnrutUa valraru) 
jo if , and ill groups) >n June si 


m tons, and the mhabitants have special names for 
them {aveUts otpthtdes m France, and angulas m Spam) 
It must not be imagmed, however, that all the eel 
fry commg from the Atlantic will be stopped by the 
west coasts of Europe, Great numbers of them contmue 
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on their wa> —living semi-pelagically — to the east- 
ward, until the metamorphosis is completed, and the 
small etl >oung have acquired a dark tovering of pig- 
ment In Northern Europe they move— by way of the 
( hannel and round the north of Scotland — through mto 
the North Sea and farther, vm the Danish waters, to the 
western parts of the Baltic, where they have been found 
so far east as E of Bornholm, at stages where the meta- 
morphosis was not yet quite completed (Dr A C 
Johansep, with the Thor), J ig i In the northern parts 
of the Baltic, elvers are not known, or indeed any eels 
less than 20-30 cm , though the etl occurs right in to the 
innermost waters of that sea 1 he eds found in b inland 
are large females, and on the east coast of Sweden no 
males have been found north of lat 57° 08' (off Oland) , 
see Fig 1 This peculiar fact evidently answers to 
what we know from the great rivers, where the female 
eels generally move farther up into the higher reaches 
than the males 

The eel fry enter the Mediterranean at an early 
stage, as unmetamorphosed larviB, most often not 
even having attained their full larval size, between one 
and a half and two years old As unmetamorphosed 
larvae they are found throughout the western basin, 
west of Italy, and at times, perhaps, still farther to the 
eastward Even in the most easterly parts of the Medi- 
terranean, an ascent of elvers takes place, these being 
transparent, and thus not having fully completed their 
metamorphosis I have in this connexion received 


some information, with samples, from Mr Geoffrey W 
Paget, Director of bisheries Investigations m Cairo At 
a pumping station near Alexandria, where fresh water 
IS pumped m large quantities mto a channel leadmg 
direct to the sea, Mr Paget found, on February 24, 1920, 
“ that elvers were present in prodigious quantities, 
bemg unable to proceed further on account of the 
station From this date — February 24 — until April 15, 
fishmg was practically continuous, and we transported 
over 5,000,000 elvers to the canal systems inland ” 
Mr Paget’s observations are highly mteresting, show- 
ing as they do that elvers which have not yet completed 
their metamorphosis can occur in such great quantities 
so far east as about 30° E long Together with 
observations from northern Europe, they give us a clear 
picture of the remarkable power of migration possessed 
by the eel fry From the breeding grounds m the 
western Atlantic to the mouth of the Nile is a distance 
approachmg 90 degrees of longitude, or one-fourth of 
the earth’s circumference, and this distance is covered 
by the eel fry in the space of about three years They 
may reach the Nile and the western Baltic before their 
metamorphosis is yet complete, and tlie greater part of 
the journey is made wliile they are still in the leaf-shaped 
larval stage No other instance is known among fishes 
of a species requiring a quarter of the circumferenie of 
the globe to complete its life history, and larval migra- 
tions of such extent and duration as those of the eel are 
altogether unique in the animal kingdom 


Theories of 

By Dr A 

M UC If attention has been devoted in recent years 
to theones of magnetism, and an interestmg 
survey of the position 6f the subject is given in the 
report of a committee of the U S National Research 
Council issued by the National Academy of Sciences, 
Washington, m August last (vol 3, part 3) It is 
difficult In a descriptive article of moderate length to 
present judiciall) the various views which have been 
advanced, out an attempt will here be made to do this, 
using the report referred to as a basis, and supplement- 
ing It with accounts of one or two advances not recorded 
therein 

Poisson in 1820 published a mathematical theory of 
magnetism which was based on Coulomb’s mverse 
square law He merely regarded magnetic sub- 
stances ks possessing positive and negative magnetic 
fluids which could be separated by the application of 
an external magnetic field resulting in the production 
of the ma^etic effects as observed m bar magnets 
This theory was eventtially (1831) shown to be un- 
tenable by Faraday’s discovery of the phenomenon of 
diamagnetism 

Am^re’s theory (1825), based on Oersted’s dis- 
covery (1820) of the magnetic effects of an clectnc 
current, may be regarded as the foundation of modem 
magnetic theones, though at that time the laws of 
electromagnetic mduction were unknown This theory 
led Weber (1854) to develop a theory which aimed 
at an explanation of the magnetic effects of bar 
magnets on the assumption that the molecules were 
always equivalent to miniature magnets, whether the 
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Magnetism 
E Oxley 

substance were magnetised or not, the action of the 
external field being merely to align the mmiature 
magnets along the direction of the applied field No 
explanation of the phenomenon of hysteresis was given, 
however, until Maxwell (“ Flectncity and Magnetism,” 
§ 444) extended Weber’s views and interpreted the 
more complicated hysteresis effects in terms of certain 
quasi-eiastic forces 

The theory of Ewmg (1890) enabled us to visualise 
the nature of these hypothetical controlling forces by 
attnbutmg the sluggishness of the response to an 
applied field as due to the interaction between special 
groups of molecules This gave a rough explanation 
of hysteresis effects in terms of the mutual actions 
between complex groups of molecular magnets, and 
accounted for the shape of the hysteresis loops, the 
coercive force and the retentivity of a ferro-magnetic 
substance like iron 

At the beginning of the present century, attempts 
were made by Voigt and J J Thomson to outlme an 
electron theory of magnetism based on the magnetic 
effects of a moving electron, but it was not until the 
theory of paramagnetism and diamagnetism of Lan- 
gevm appeared (1905) that a satisfactory interpreta- 
tion of these phenomena was presented 

The classical researches of Curie (1895) had shown 
that substances could be divided mto ^ree groups as 
regards their magnetic properties under an external 
field These are, (i) diamagnetic substances, which 
show a mmute negative mduced moment, practically 
mdependent of temperature , (2) paramagnetic sub- 
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stances, which show generally a larger and positive 
induced moment, varying inversely as the absolute 
temperature, and (3) ferro-magnetic substances, which 
show still larger positive magnetic moments, which 
vary with the temperature and external field m a 
complex way In each case the total induced moment 
per gram of the substance, divided by the applied 
field, IS called the specific susceptibility On Lan- 
gevm’s theory, a molecule consists of a congeries of 
revolving positive and negative charges , if the total 
mitial magnetic moment of these is zero, the substance 
IS diamagnetic, if it is not zero, the substance is either 
paramagnetic or ferro-magnetic The diamagnetic 
effect must exist m all matter, but is masked by the 
larger para- or ferro-magnetic effects in the latter 
case Langevin’s theory indicated that when there is 
no mteraction between the molecules, the diamagnetic 
effect IS mdependent of temperature, while the para- 
magnetic effect varies mversely as the absolute tem- 
perature m accordance with the Cune rules mentioned 
above Langevin did not consider ferro-magnetism , 
this was done by Weiss 

These remarks hold only in so far as there is no 
appreciable mutual action between the molecules 
In ferro-magnetic substances, such action is pro- 
nounced, and Wtiss (1907) extended Langevm’s theory 
by introducing an intrinsic molecular fielci to represent 
this mutual molecular interference According to 
Weiss the molecular field has not necessarily a mag- 
netic origin , It corresponds to the forces determining 
crystallisation, but for magnetic purposes it may be 
regarded as a magnetic field proportional to the m- 
tcnsity of magnetisation, and its v.ilue is then of the 
order 10’ gauss Weiss further showed that the 
energy of this field is a measure of the thermal change 
when, at the critical temperature, the substance 
passes from the ferro-magnetic to the paramagnetic 
state The results obtained with magnetite above 
the critical temperature showed that Curie’s rule of 
paramagnetism held but that the constant of pro- 
portionality had a senes of different values over 
certain temperature ranges These values were inter- 
preted by Weiss as due to sudden changes of the molec- 
ular magnetic moment by a unit, the value of which 
was found to be 16 4 x 10“** c g s e m u This is the 
Weiss magneton , its value has later been corrected 
to 1854x10“** Weiss and others claim that this 
unit exists in many ferro-magnetic substances and in 
paramagnetic salts, though m the latter sulistances 
the evidence is not quite so conclusive Further 
practical and theoretical extensions of the work have 
been made by Weiss, Kunz, Honda, and Fnvold, but 
lack of space prevents an extended account of these 
here 

Honda (1910) made an extensive exammation of the 
variation of susceptibility of many elements with 
temperature, and concluded that, in general, the Curtc 
rules did not hold In 1914 he submitted that the 
magnetic moments of molecules were not constant but 
depended on the temperature, and that they exert 
forces on one another which hmder their lining up 
parallel to the field In solids -which are paramag- 
netic, the magnetic unit is a spherical group of mole- 
cules This sphere becomes elongated in the ferro- 
magnetic state A second theory due to Honda (1914) 
NO 2776, VOL III] 


advocates a gyroscopic motion of the molecule to 
account for diamagnetism and paramagnetism This 
IS very similar to the theories of Gans (1910-1916) 
There appears to be no doubt that certain gyroscopic 
motions are involved, but more recent evidence (see 
below) mdicates that these do not arise from molecular 
rotations but from a gyroscopic property of the electron 
Itself, \ e , the electron ts a magneton 

Certain departures from the Cunt rules for para- 
magnetic crystals at low temperatures have been 
exammed by Onnes, Oosterhuis, and others, and inter- 
preted in terms of a molecular field in a manner similar 
to that of Weiss 

The variation of diamagnetism accompanying the 
transition from the liquid to the crystallme state has 
been mvestigated by the writer (1911-22), who found 
that organic compounds clianged their specific suscep- 
tibility by a few per cent The theoretical explanation 
of the results was obtained by including in the Langevin 
theory of diamagnetism a term depending on the local 
polarisation which determines a local molecular field 
Weiss regarded his molecular field as uniform, but m 
the present case it must be of an alternating character 
as we pass from molecule to molecule of the crystal 
It exists whether the substance is subjected to an 
external field or not, and distorts the electron orbits, 
produimg a few per cent change of specific suscepti- 
bility on crystallisation It can be shown that (i) 
these local fields are of the same order of intensity as 
Weiss’s field, namely, to’ gauss (2) the energy of this 
field is a measure of the latent heat ot fusion, (3) the 
existence of such a field would induce a magnetic 
double refraction which is comparable with the natural 
double refraction of crystals, (4) the change of volume 
on crystallisation is the magneto-striction effect of 
this molecular field, and (5) the energy of the local 
molecular field per unit volume represents the tensile 
strength of the crystal 

Thus It appears that in all ir>stalline media there 
are mtense local fields, the Imking up of which from 
molecule to molecule determines the rigidity of the 
crystal We are not certain what is the true nature of 
the field , it is probably partly electrostatic and partly 
magnetic That the magnetic forces are important in 
determining the distribution of the planes of cleavage 
m crystals has been emphasised by the writer (1920), 
a uniform magnetic field being capable of isolating the 
cleavages, i < , of distinguishing between an open or 
close packing of the molecules in certain directions 

The present position of magnetic theories is fascinat- 
ing There appears to be evidence that the ultimate 
magnetic particle is neither the molecule nor the atom 
but the electron itself , in other words, the electron is 
not merely an electrostatic charge but also a magnetic 
doublet or magneton Such a structure no doubt 
accounts for the spiral tracks of the /8-particles as 
observed by C T R Wilson The problem of the 
interaction between such doublets in crystalline media 
IS far from bemg solved It appears that a useful 
picture of the mechanism is obtained on the Lewis- 
Langmuir theory (elaborated by Langmuir in 1919) of 
the cubical atom In non-ionised media the couplmg 
force betweeq atoms is formed by units, each consisting 
bf a pair of electrons, and each pair corresponds to a 
single valency bond of chemistry The influence of 
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magnetic forces m determmmg crystallme structure, 
magne-crystalhc action, and chemical combmation m 
iion-ionised media is apparent It is mterestmg to 
note that Pascal (1910) showed that m organic com- 
pounds, all of wluch are diamagnetic, the molecular 
susceptibility is (apart from certam peculiarities of 
structure common to certain types of compounds) 
equal to the sum of the atomic susceptibilities of the 
component atoms This is not true of ionised com- 
pou^s, sudi as metallic salts, where the couplmg 
between the atoms is probably of an electrostatic 
nature 

Further developments of the magneton theory were 
made by Parson (1915), who identified the electro- 
magnetic couplmg between pairs of magnetic doublets 
wil£ the force of chemical combmation The mag- 
neton, or anchor ring electron, has been applied by 
Allen (1920) to interpret the phenomena of optical 
activity and optical isomerism In connexion with 
the magnitude of the local magnetic field, namely, 
10’ gauss. It IS mterestmg to note that Allen’s calcula- 
tions give a value 10* gauss at a distance from the 
anchor rmg equal to its radius 

A number of attempts to obtam a quantum theory 
of magnetism have been made m recent years by 
Oosterhuis, Keesom, Cans, Reiche, and others These 
are based on the assumption that the molecules are 
endowed with quantised molecular rotations, but the 
theory of Cans is the only one to take account of molec- 
ular interactions 

In connexion with these views the theory of Bohr 
and Sommerfeld must be considered Though this 
has proved so successful m the mterpretation of the 
fine structure of spectral lines, it does not appear at all 
obvious how the open elliptical orbits of this theory 
can give the uniquely balanced systems required to 
explam diamagnetism, nor does it give a picture of the 
directed forces which are responsible for crystal 
lattices These considerations suggest that the atom 
must have a static structure Perhaps the electron 
itself IS quantised, the motion of its parts bemg highly 
localised compared with atomic dimensions The 
electrons m an atom may be distnbuted on sphencal 
or ellipsoidal surfaces, and the passage from one surface 


to another determme the emission of a definite amount 
of radiation of a certam frequency 

Quite recently Whittaker (1922) has published a 
new quantum mechanism of the atom based upon the 
existence of a number of atomic magnetic doublets 
If an electron colkdes with this system the collision is 
perfectly elastic if the velodW of the electron is less 
than a certam amount If tne veloaty exceeds this 
amount the electron passes through the magnetic 
system and hands over to the latter a definite quantum 
of energy which is identified as Planck’s quantum 
The denvation of the Balmer senes can be obtained 
from this conception , it may later be found equally 
effective m mterpretmg the fine structure of spectral 
lines Allen has replaced the particular mametic 
structure postulated by Whittaker by a pair of nng 
electrons, thus identifying Whittaker’s model more 
closely with Langmuir’s cubical atom The atomic 
structure is dynamical locally but is essentially static 
at ranges comparable with molecular dimensions 
The static structure is requured to account for 
crystallme and magnetic properties of matter m 
the non-radiating state Recent experiments by 
the writer (1922) mdicate that the occlusion of 
hydrogen by palladium produces a system the elec- 
tronic configuration of which is similar to that of 
silver, and the fall m paramagnetism of the palladium 
IS consistent with this view, silver bemg diamagnetic 
Manganese which has been fused m an atmosphere of 
hydrogen is ferro-magnetic, although pure manganese 
IS paramagnetic Iron which has been fused m 
hydrogen has a higher coercive force than ordmary 
iron Odee cobalt) These experiments mdicate that 
when hydrogen is occluded m one of these elements an 
electronic system is produced corresponding to an 
element the atomic number of which is one higher than 
that of the element otcludmg the hydrogen The 
suggestion is that the hydrogen electron, m such 
systems, enters mto the outer shell of electrons of the 
metallic atom 

A static model, consistent of course with a highly 
localised dynamical model, such as the one advocated 
above, seems to be the only satisfactory mterpretation 
of these results 


Obituary. 


Prof Oscar Hertwig 

T he death of Oscar Hertwig, formerly professor of 
anatomy m the University of Berlm and director 
of Its Anatomical-Biological Institute, removes from 
the scene one of the chief leaders m morphological 
science lie formed a Imk m that cham of illustrious 
men includmg Johannes Muller, Gegenbaur, Fur- 
bnnger, and Gaupp, which has demonstrated how 
fully Germany has realised the importance of entrust- 
mg Its great chairs of anatomy to men who arc anato- 
mists m the broadest sense of the word, leaders m 
vertebrate morphology and not merely experts in 
the details of anthropotomy 
Hertwig was most widely known through hts senes 
of admirable text-books His “ Lehrbu^ der Ent- 
wicklungsgeschidit^ des Menschen und der Wirbel- 
tiere ” made its appearance m 1886 and has passed 
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through numerous editions, both m its extended and 
m Its condensed form (“ Elemente,” 3rd Edition, 
1920) “ Die Zelle und die Gewebe,” first published 

m 1893, and known m its later editions as the “ All- 
gememe Biologie,” is still widely used as a most 
admirable text-book of general biology on a cyto- 
logical basis During the years 1901-6 Hertwig 
brought out the vanous mstalments of that wonderful 
encyclopaedia which bears the characteristically 
German title “ Handbuch der Entwicklungslehre der 
Wirbeltiere,” edited and m parts wntten by himself 
While It IS, perhaps, permissible to hope that the 
appearance of this colo^ work marks the approach- 
ing end of what may be called the encyclopaechc age 
of biology, m which real progress has become more 
and more impeded and slowed down by the accumula- 
tion of mmute details, there can be no question regard- 
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mg the value and utility of Hertwig’s great “ hand- 
book " 

Hertwig, a laboratory worker rather than a field 
naturalist, had no belief in “ das schon morsch gewor- 
dene Lchrgebaude des Darwinismus,” and to this 
fact we owe the last of liis larger text-books— the 
useful and interesting, if not wholly tonvmcing, 

“ Das Werden der Organismen,” first published in 
1916 and now in its third edition 

Oscar Hertwig’s really great , indeed epoch-making, 
contributions to the development of biological 
science are to be found, however, not in his 
text-books, but in a comparaliv ely small group of 
original investigations, some of them earned out 
in co-opcration with his brother Richard, which 
are of the most fundamental importance It was 
in 1875 that Hertwig, forestalling van Beneden by 
a few months, showed for the first time, by his studies 
upon sea-urchin eggs, what was the real nature of 
the fertilisation of the animal egg — that the process 
consisted essentially of the fusion between the nucleus 
of the egg and the nu( leus of one single spermatozoon 
In 1878 there appeared the monograph by the brothers 
Hertwig upon the sense organs and nervous svstem 
of the medusae — a work published before its time and 
perhaps destined to fill its role more completely in the 
future with a fuller recognition of the fart that the 
most fundamental function of the nervous system is to 
preserve intact the organic c ontinuity in the animal 
body throughout its evolutionary increase in bulk 

In the early eighties of last century, Oscar and 
Richard Hertwig, stimulated by the work of English 
morphologists — Huxley, Lankester, and Balfour — 
turned themselves to the investigation of the founda- 
tions of the germ-layer theory, clearing up the muddle 
which had resulted from the non-rccognition of what 
we now know by Hertwig’s name, mesenchyme, and 
corroborating and amplifying Lankester’s conception 
of the enteroccelic nature of the coelom 

In 1890 Oscar Hertwig published lus comparison 
of “ Egg- and bpcrm-formation in Ascans,” in which 
he worked out m minute detail the parallelism m 
gametogenesis m the two sexes, and cleared up the 
mystery of the “ polar bodies,” long known as char- 
acteristic of the unfertilised animal egg Hertwig 
showed that male and female gametes are alike formed 
in sets of four, but that m the female sex three of 
each four degenerate, the three degenerate eggs being 
the polar bodies 

The last of Hertwig’s works that demands mention 
IS his study of those extraordinary malformations of 
vertebrate embry^y to which he applied the name 
“ spina bifida ” In these the body of the embryo is 
divided into two halves by a longitudmal ejeft travers- 
mg the notochord and the greater part of the central 
nervous system, and yet this seemmgly irreparable 
injury proves no msuperable barrier to continued 
development In many cases the cleft closes, the 
two halves unite and a perfectly normal individual 
results Hertwig correlated these monstrosities with 
a hypothetical evolutionary stage m which the neural 
surface of the ancestral vertelWate was traversed by 
4 slit-like primitive mouth, and to-day this is stiU 
the ’only working hypothesis at our disposal to explam' 
4 very extraordinaiy phenomenon 
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It must not be imagmed that Hertwig’s activities 
were limited to such fields as are indicated by tlic 
various works to which allusion has been made He 
mterested himself in the social questions of the day, 
and the very last of his publications that has come 
into the writer’s hands is “ Dcr StatVt als Organismus ” 
(1922), with 1 trenchant criticism of some of those 
forms of extremism that are so rife at the present time 

Mr a TREVOR-BArrvF 

Mr a rRFvoR-BATTYE, who died it Las Palmas on 
December 20, was in accomplished naturalist and 
Arctic traveller The second son of the Rev W 
Wilberforce Battye, he was born in 18155 adopted 
in i8<yo the additional surname of Trevor on succeeding 
to certain estates that had tallcn to his father Vfter 
leaving Oxford, Mr Trevor - Battye indulged his 
taste for natural history in extensive travels in North 
America, Africa, the Himalayas, and Arctic Purope 
In 1894, in the yacht Saxon, he visited the little known 
island of Kolguev, m the Barents Sea, with the object 
of devoting the summer to the study of its bird life 
The Saroft, on returning from a cruise to Novaya 
Zemlya, missed Mr Trevor- Battye through inability 
to reach the east coast, and returned to England with- 
out him or his companion, Mr Hyland The two 
Englishmen joined a party of wandering Samoyedes 
anci made good their retreat to the mainland by sledge 
and Ixiat This was a fruitful expedition and com- 
pleted the exploration of Kolguev 

In 1896 Mr Trevor- Battye relumed to the Arctic 
regions, accomp<inying Sir Martin Lonway as naturalist 
on his expedition to Spitsbergen Mr Trevor-Battve 
made explorations around Dickson Bay and, with Prof 
Garwood, climbed Homsunds Tind A tew years later 
he visited ( rete and made v aluable contributions to 
the knowledge of its natural history 

Mr Trevor -Battye was editor of natural history 
in the “ Victoria History of the Counties of England,” 
and of I ord Liltord’s book on British birds His own 
works included “ Icebound on Kolguev ” (1895) , “ A 
Northern Highwav of the Tsar ” (1897) , and “ (ampmg 
in Crete” (1913) “Crete its scenery and natural 
features ” was a recent contribution to the Geographical 
JournAl (September 1919) , 


Dr Fridoun Krasslr 

A FEW weeks ago Dr Fndolm Krasser was found 
dead m his laboratory at the Deutsche Tcchnische 
Ilochschule at Prague, where for several years he had 
occupied the chair of botany He was widely known 
as a palseobotanist who liad devoted himself to the 
mvcstigation of Mesozoic floras, more especially to 
the study of the large colleetioas of Upper Triassic 
plants from the well-known Lunz beds in the Hof 
Museum' of Vienna In 1887, Dr Krasser published 
a note on heterophylly inspired by the work of Baron 
Ettmgshausen, with whom he was closely associated 
In 1891 he wrote on the Rhsetic floras of Persia , 
a few years later Ije turned his attention to the Creta- 
ceous plants of I^ravia, and in 1900 and 1905 made 
some mterestmg contributions to our knowledge of 
PaUeozoic and Mesozoic floras of the Far East 
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Dr Kra&ser published several papers on UpperTnassic 
floras, and it was hoped that he would eventually 
produce an adequately illustrated account of this 
important but still very imperfectly known period 
of botanical history It would be a fitting recogni- 
tion of the value of Dr Krasser’s work if the authori- 
ties of the Vienna Museum could see their way to 
entrust the material to which he was devoting his 
vacations to some palseo-botanical colleague with a 
view to the publication of a comprehensive memoir 
Among other contributions reference may be made to 
papers on the genus Wilhimsonia and other Jurassic 
plants from Sardinia 

Dr Krasser was a man of attractive personality, 
a good friend, and an enthusiastic investigator 


Proi Rhys Davids 

By the death on December 27, in the fulness of years 
and honour, of Prof T W Rhys Davids, 1 ngland has 
lost a great oriental scliolar Son of a Congregational 
pastor at ( olchester, and born on Mav 12, 1843, Prof 
Davids was educated at Brighton School, and studied 
(jrcek and Sanskrit at Breslau University He spent 
eight years in the Ceylon Civil Service, where he 


mastered Pah and commenced his Buddhistic studies 
Retummghome he became, from 1882 to 1912, professor 
of Pah and Buddhist literature at University College, 
London, and from 1904 to 1915 professor of com- 
parative religion at the Umversitv of Manchester He 
was secretary and librarian of the Royal Asiatic Society 
from 1885 to 1904, and he shared in the foundation of 
the British Academy, of whic h he was a fellow 
Prof and Mrs Rhys Davids — the latter also an 
accomplished Pah scholar — were the leading agents in 
spreading a knowledge of Buddhism in this country 
An inspiring teacher and an indefatigable worker, he 
produced a number of books on the subject which he' 
had made his own , the best known of which are his 
manual of “ Buddhism,” “ Buddhist India,” and 
“ American Lectures on Buddhism ” lie also did 
good work in estihhshing the Oriental Translations 
hund and the Indian Text Senes His death leaves 
a gap in the scanty ranks of oriental scholars which 
will not be easily filled 


Wf regret to announce the death on December 30 
in his sixty-sixth year, of Dr J B Hayiraft emeritus 
professor of physiology in the University of Wales 


Current Topics and Events 


SciENTinc workers arc too well acquainted with 
the V alue jilaccd on their services to be surprised at an 
advertiscnicnt for a university assistant lecturer in a 
department of science at a salaiy of 300/ a year 
Recently however such an offer provoked an in- 
dignant protest from a disinterested member of the 
general public who stated to us that the remuneration 
of his chauffeur was on a more liberal scale While it 
IS true that any educated man with aspirations would 
prefer a university teaching post, with its vague 
promise of an interesting and useful career, to the more 
mundane occupation it is nevertheless a matter of 
the gravest concern that those educational institutions 
which are engaged 111 the task of increasing and 
disseminating knowledge are in such a parlous 
financial position that they are forced to offer salaries 
bearing no relation to the status of the posts, and 
imposing on their holders an unfair burden of financial 
sacrifice 1 he greatest benefactors of the universities 
are still the members of the teaching staffs themselves 

Ihe story of Shackleton’s last Antarctic expedition 
on the Quest as presented at the New Scala Theatre, 
IS a little disappointing, masmuch as considerable 
interesting material is not explained It is a dififf' 
cult task for Commander Frank Wild to supply any- 
thmg more than a running commentary with so 
much film shown The curtailment of some of the 
" Departure ” film and ‘ Ports of Call ” film, such 
as a bull fight in Portugal, all of which occupy con- 
siderable time, would, perhaps, be advantageous, and 
the audience taken as quickly as possible to the 
lonely sub-Antarctic islands with their fascinating 
bird life — to South Georgia and its whaling industry, 
and to the southern ice fields A few still pictures 
introduced here and there would afford the lecturer 
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an opportunity of giving inori information which 
IS badly needed of the natural historv pictures The 
natural history films are extraordinarily interesting 
and commence with a landing through the heavy 
surf on St Paul s Rocks on the equator In the 
midst of these small dangerous rocks there is a lagoon 
of wonderfully clear water with many spetics of fish 
to be scon m its pellucid depths The rocks provide 
a nesting place for hundreds of sea birds Lxcellent 
films are shown of the rookeries of the great w anderer 
Albatross the Cape hen the giant petrel ihe Gentoo 
penguin, and the sea elephant, all taken at South 
Georgia Ascension Island piovides a moving picture 
of a great rookery of terns The lengthy him of 
the whaling industry m South Georgia is shown with 
the film running at high speed, commencing with the 
harpooning of the rorqual or blue whale, and showing 
the whole process of " trving out This film is full 
of interest and instruction but unhappily bears 
eloquent testimony to the extermination of southern 
whales Soon these rorquals and fin back whales 
will become as scarce as the sperm and southern 
whalebone whale if the industry is allowed to continue 
uncontrolled Zavodovski Island, to the south of 
South Georgia was next visited This ice-covered, 
rock-bound, and forbidding island is the home of 
countless penguins Round its coast are numbers of 
deep caves which belch forth dense sulphurous fumes 
The three months spent m the ice pack with constant 
vigilance and toil m battling the floes, are not of 
special interest from a lecture point of view, though 
no doubt useful scientific data was collected 

The duration record in gliding established at the 
recent contests on the South Downs has already been 
broken m a rather sensational manner, and by another 
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Frenchman. Lt Ihoret Ihe event took place at 
Btskra m Algeria on Wednesday January 3 and 
Lt Tboret stayed in the air more than seven hours, 
from 9 3 A M till 44PM It is interesting to note 
that the flight was carried out on an ordinary aeroplane 
in which the power had been shut off completely and 
not in a specially designed glider The loading was 
3 8 lb per square foot instead of 2 a lb jier square foot 
as m the specially constructed gliders used during the 
summer The machine was a Hanriot 14 biplane 
weighing 1364 lb including a motor of 80 H P 

Applications are invited for the Theresa Seessel 
Research Fellowship of Yale University value 300/ 
for the promotion of original research m biological 
studies 1‘reference will be given to candidates who 
have already obtained their doctorate and demon- 
strated by their work their fitness to carry on sui ei ss- 
fully original research work of a high ordc r The holdci 
must reside m New Haven during the college yeir 
October to June Applications which should be 
accompanied by reprints of scientific publications 
and letters of reconimciulation and a statement of 
the particular problem which the caiididati expects 
to investigate should be in idc to the Dc an of the 
Graduate School New Haven Conn before May i 
next 

A SPECIAL meeting of the Royal Society of Medicine 
will be held on hriday, January 26, at 830 to 
commemorate the centenary of the death of Ldw ird 
Jenner There will be an address by bir W Hale 
Wlute on ‘ Jenner and his Work,” and objects of 
historical interest w ill be shown 

Thf Trueman Wood lecture of the Royal Society 
of Arts will be delivered by Sir William Bragg 
at the ScKiety’s house, Adelphi it 8 o clock on 
Wednesday, Januaiy 24 The subject will be The 
New Methods of Crystal An ilysis and their Bearing 
on Pure and Apphed Science " 

A NFW section of the Royal Microscopical Society 
has been formed for the purpose of dealing with the 
practical use of the microscope in connexion with 
industrial research The inaugural meeting of the 
section will be held at 2o Hanover Square W i on 
Wednesday, January 2| at 7 o clock 

The following free public Gresham lectures will be 
delivered at Gresham College, Basinghall Street at 
6 o’clock, on the dates named — Physic, by Sir Robert 
Armstrong-Jones (January 23, 24, 25 and 26) 
Astronomy, by Mr A R Hinks (January 30, 31 and 
February i and 2) , Geometry, by Mr W H Wagstaff 
(February 6, 7, 8 , and 9) 

The Silvanus Thompson Memorial I ecture will be 
delivered at the Technical College, I^nard Street, 
EC 2, on Thursday, February i, at 730 pm, by 
Sir Oliver Lodge, who will take as his subject The 
Basis of Wireless Communication The chair will be 
taken bv Sir Charles Parsons After the lecture a 
conversazione and re-union of*old students will be 
held A collection of Prof Thompson’s paintings 
and apparatus will be shown and a number of demon 
sttations will be given in the laboratories 
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A COMMITTEE, Consisting of representatives of the 
Institutions of Mechanical Engineers and Naval 
Architects, has been appointed with the object of 
carrying out tests on oil engines and of reporting 
on the perform ince of motor-driven vessels The 
Engineer m-Chief of the Fleet has with the approval 
of the Admiralty joined this committee In scope 
the proposed trials will include economy and thermo- 
djmamic tests ashore and manccuvnng tests at sea 
Wherever possible the behaviour of the propellers and 
the hull will be examined It is intended to test 
engines of as many n present itive types as possible 
The first actual testing work will probably be earned 
out about April next 

Thl National Institute of Agnculturil Botany is 
now accepting entries for its second scries of \il 1(1 and 
quality trials of new varieties of potatoes from breeders 
who are willing to entrust the Institute with the 
marketing of their productions on a profit sharing 
basis The trials arc plinned to last for five years 
at first in Scotland only but in the later years also 
in the 1 nghsh potato districts Only those varieties 
which do sufficiently well m the trials will be placed 
on the maikct 1 ull particulirs of the conditions of 
the trials can be obtained from the Secretary N I A B 
Huntingdon Road Cambridge to whom those in- 
tending to enter new V inetics for these trials should 
apply not later than Febniarv 28 

Wi have received a copy of the jirogrammc rules 
and regulations of the Intern itional Exhibition for 
Photography Optics aii<l Cinematography which is 
to be held at Tunn during next May and June in the 
Newspaper Palace at the Valentino Paik under the 
initiative of the Boaid of Trade and Industry it 
T unn and under the high patronage of H M thi King 
of Italy The photography section is divided into 
seven classes and each cliss into several sub dassts 
Photography in general optical projection, photo- 
mechanical methods photography m its application 
to science photogiapluc materials and literature are 
all included The optical section includes optical 
glass, machinery for making lenses prisms, etc 
spectacles of all soils and oculists appiratus micro- 
scopes telescopes opera glasses ojitical instruments m 
general bibliography and schools T he cinemato- 
graphy section IS similarly classified Applications to 
exhibit must be made on forms that will be supplied 
and which must arrive, duly filled in not later than 
March I at the General Commissary ViaOsjx?dalc 2(1 
funn (the head office of the executive committee ) 

The character of the primitive Crustacean limb was 
disputed between Mr E W Shann and our reviewer 
in our issue of December 2 (p 736) In fiirncss to 
the former a statement of the present state of know - 
ledge seems called for It is now generally held bv 
the leading authorities that T rilobites represent the 
ancestral group from which Crustacea were derived 
All investigated species of these appear to have had 
biramous limbs, v^hilc some of the most jinmitive 
had the posterior region of the body relatively soft 
and uncalcified, and were in process of evolution 
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from Annelids Hence if the Apodidas {and all other 
Crustacea) arose from Tnlobites possessing biramoua 
limbs, their own foliaceous appendages must be 
presumed to be derived from the biramous type, not- 
withstanding the similarity of their structure to the 
fohaceoub uniramous parapodia of some Annelids 
It is possible that the bilobed type of parapodium 
possessed by many Annelids may have given nse to 
the biramous Crustacean limb On the other hand 
there is the objection felt by a few that the descent 
of the Apodida; and other Crustacea from an ancestral 
group of Tnlobites does not necessanly follow from 
the fact that Tnlobites arc the earliest known 
Crustacea The Apodidae themselves have many 
structural affinities with Annelids Thus it is con- 
ceivable that the Crustacean-Annelid may have pro- 
duced divergent branches of which the Tnlobites 
(biramous limbed) represent one and the Apodidae 
(fohaceous-limbed) the other Tins view however, 
IS not regarded with favour by the chief authorities 

At the sitting of the French Academy of Sciences 
hold on October 23 1922, a note was presented by 
MM Constantin, Joessel, and Daloz ‘ concerning 
a boat which travels against the wind while using 
the wind itself for motive power ” An article on 
the same topic entitled ‘ Un ^lateau paradoxal ” 
appears in La Nature of November ii An ordinary 
sailing - boat cannot use the wind for directions 
which are too near that directly opposite to the 
wind, and it was long ago suggested that if an arrange- 


ment like the sails of a wmdmill were substituted 
for ordinary sails, the boat could travel even against 
the wind Napoleon was urged to use this as a means 
of surprising the British fleet Scientific work on 
the idea was initiated m 1901 by Constantin, who 
constructed a model car on wheels which advanced 
against a current of air blown on it The publication 
of Drzwiecki s theory of propellers in 1909 encouraged 
Constantin to proceed further He attracted the 
attention and approval of many French men of 
science and a syndicate was formed for the develop- 
ment of the method but the war interrupted the work 
In 1917 work was resumed and since then the idea 
has been applied successfully Joessel (son of the 
well-known investigator in aerodynamics) put an 
air-scrcw — hke the sails of a windmill — -of 5 metres 
diameter into a 2-ton sloop. La Drisinette connected 
with a marine propeller of 60 cm diameter, and success- 
ful journeys were made on the Erdrc near Nantes, 
and on the I^ire This was in 1918 I^ter on a 
9-metre air screw was installed in the 5-ton boat Bois 
Roii, connected with a marine propeller of 105 cm 
diameter, and on September 15, 1922 this boat sailed 
successfully on the Seme, between Saint Cloud and 
Sevres, in all winds and against the wind without 
causing any derangement in the ordinary traffic 
It was estimated that the speed was 2 metres per 
second against a wind of 7 metres per second The 
investigations were conducted with the help of the 
French Direction des recherches scientifiquei el tn- 
dustneUes et des inventions 


Our Astronomical Column. 


Thf Pi anet Mercury — 1 his planet reaches its 
easterly elongation on January 13 and will be favour- 
ably placed lor naked-eye observation at about that 
date 

The best time to obtain a glimpse of the planet 
will be at about an hour after sunset when it may 
be seen at a low altitude over the west-south-west 
honzon The planet may be expected to be about 
as bright as a first magnitude star would appear m 
a similar position and involved in twilight Mercury 
does not shine with the same steady light as some 
of the larger planets, but often exhibits a sparkling 
fitful lustre 

Being rarely visible owing to its proximity to the 
sun, it IS necessary for intending observers to look for 
the planet at special periods like the present, when 
Its apparent elongations from the sun enable it to be 
perceived with the unaided eye 

The January Metfors — A bnlhant full moon and 
passing clouds somewhat interfered with observation 
of this event The maximum display was expected 
on January 3 and Mr W F Denning wntes that at 
Bristol fine meteors were visible occasionally, and 
indications were that had the conditions been favour- 
able, the shower would have been fairly conspicuous 
and plentiful 

At Stowmarket Miss A Grace Cook and Mr J P M 
Prentice obtained independent observations on the 
night mentioned, and remarked some fine meteors 
from the usual pomt of radiation at 232° +52“ 

The sky was not watched after midnight and the 
maximum seemed to have been attained in the 
earher part of the evening Miss Cook recorded 
bright meteors from the special shower of Quadrantids 
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at 6** 58"', 8" io“, Sh 43"' and ioi> 18”', and there were 
others of about mag i At g*" 36'" there was a fireball 
from the direction of Aquarius 

On the night of J anuary 4 the shower of Quadrantids 
seemed to have become nearly extinct At 8** 48“, 
however. Miss Cook witnessed the appearance of a 
remarkable stationary meteor It was as bright as 
Venus, and shone for about 1 J seconds with a motion- 
less aspect at the position 222“ + 77° There is a 
known shower at this point in Ursa Minor and it 
corresponds with the point of radiation of Mechaliv- 
Tuttle’s Comet on December 20 

Coming Soi ar Ecuipsfs — The echpse of September 
10, 1923 will be total in California and Mexico The 
sun’s altitude will be more than 60° and the duration 
of totality 3j minutes The weather prospects are 
very hopeful There is httle doubt that the Einstein 
problem will again be studied Mr F Slocum 
Journ No 809) gives a list of the stars within 2J" of 
the sun’s centre down to mag 9 o They are mostly 
faint especially those nearer the sun, and it will need 
skilled photography to record themi It is proposed 
to photograph a check field, some 5° distant, on the 
same plates during totalitj, thus giving an independ- 
ent determination of scale value, and enabling the 
whole Emstem displacement to be utilised Other- 
wise much of it 18 lost, only the difierential shift bemg 
available 

The succeeding totality, on January 24, 1925, 
crosses the north-eastern states Four observatones 
— ^Vassar, Yale, Van Vlack, and Nantucket — enjoy 
total echpse , its duration is minutes, but the 
sun’s altitude is less than so° 'The star field is better 
than that of 1923 but not so good as 1919 
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Research Items 


The PiLOU Flast in New Caledonia — A valuable 
account ot the festival known in New Caledonia as 
PxloH a word which seems to mean lepctition, 
rhythm,’ in connexion with the ritual dances forming 
a leading part of the ceremonial, is given in L' A nthm- 
poiogie (vol xxxii Nos 3-4) by M Maurice I een- 
hardt Ihe object of this elalwrate senes of dances 
and ritual seems to be the periodical expulsion of evil 
spirits and other dangers, which has been fully dis 
cussed by Sir James hrazer in ‘ Ihc Golden Bou^b ” 
3rd ed , The Scapegoat chaps in iv This article, 
fully illustrated by drawings and photographs, 
deserves the attention of anthroixilogists 

Pencil Pigments in Writing — In the issue of 
Discovery ioT January, Mr C Ainsworth Mitchell dis- 
cusses the question of the idcntihcation of pencil 
pigments in writing He shows that the micro- 
scopical appearance of lead and its alloys is quite 
distinct from that of graphite, the lines showing a 
disconnected senes of patches 11 regularly distnbutcd 
uniformly and brilliantly lit up and each patch is 
marked with regular vertical striations Writing in 
dilferent pencil pigments may sometimes be dittci- 
entiated by chemical tests For example the 
graphite and clay used for the pigment frequently 
contain very varying amounts of iron or of chlorides 
and the markings with them show reactions of 
different intensities when tested with the respective 
reagents litanium is also a common constituent of 
natural graphites but seldom sufficient to give a 
distinct reaction in the markings on paper In that 
cise, however a colour test alone was suflicient to 
distinguish the maiks made with that pencil as 
compared with others examined 

Glands of the Microdrili — Dr J Stephenson 
(Trans K Soc Edin hii pp 241-205 i plate, 1922) 
has investigated the septal and pharyngeal glands 
of the four families of Microdnli ( 01 igocha,ta) — 
lubificida’, Enchytracida,, Naididae, and Lumbn- 
culidic In the anterior segments arc numerous 
deeply staining cells associated with the blood vessels, 
muscular strands, septa (forming the “ septal glands ’) 
body-wall, and pharynx and oesophagus (forming 
the " pharyngeal glands ’) Only in the Enchy- 
traeidae do the cells discharge into the lumen of the 
pharynx their products — largely disintegration pro- 
ducts — penetrate between the cells of the dorsal 
wall of tne pharynx In none of the species examined 
do cell processes of the ‘ glands penetrate the 
alimentary wall The cells (except in the case of 
the Enchytraeidac) appear to constitute ductless 
glands and their secretion mexes with the coelomic 
fluid The cells arise from the peritoneal lining 
of the coelom and not from the alimentary epithelium 


Oospore Formation in Phyiopiitmora — A note 
of considerable interest to mycologists is contributed 
by S F Ashby fo*the Kein Bulletin (No 9, 1922, 
pp 257-261) upon the formation of oospores in a 
species of Ph^ophthora, P Faberi MaubI The 
author has isolated from the cacao plant in Jamaica 
and Grenada, from rotting cotton bolls in St Vincent 
and from the coconut palm in Jamaica strains of 
Phytophthora, apparently this species, which appear 
identical in growth in pure culture save that the 
strain from cacao seems less vigorous In pure 
cultures oospores are not formed upon any of tfiese 
strains, but if the strain from cacao is grown in 
mixed culture with either of the other two strams, 
oospores appear regularly in the culture as the 
mycelia mterpenetrate and persistent anthendia are 
present So far these interesting observations would 
admit of interpretation upon the assumption of 
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heterothalhsm so thoroughly worked out bv Blakeslee 
for the Mucorace® but Ashnv s observations upon the 
result of mixing strains of this species with a strain 
of the distinct species P parasitica Dast isolated 
from Uicmus in India arc totally unexpected 
Oospores are developed in such mixed cultuics but 
arc throughout of the diameter characteristic of P 
Faberi, the smaller oospores of P parasitica not 
being detected Ihc further development of this 
interesting work will be followed with gicat interest 

Philippine Farihquakfs — We have received a 
reprint of the Wtathcr Bulletin (for December 1920) 
of the U S Weather Bureau containing the catalogue 
of Philippinf earthquakes for the year ig20 The 
number of shocks rccordid (IJ7) is close to the 
average (150) for the last eighteen ycirs though 
only one (the Benguet earthquake of October 8) w is 
strong enough to cause slight damage to buddings 
In two useful tables are given the monthly numbers 
of earthquakes felt m the Philippines for cverv year 
from 1903 to 1920 and also simdar numbers of 
earthquakes recorded at Manila the total numbers 
being respectively 2099 and 5781 An interesting 
result obtained from these tables is tint as 111 other 
insular seismic districts, the earthqu ikes of the 
Philippines arc subjtct to a very slightly marked 
annual pciiod 

On IN Russia — Some aspects of the oi currcnce 
of oil in Russia formed the subject of a paper read 
by Mr T G Madgwick before the Institute of 
Petroleum Technologists on December 12 The 
author considered briefly the geology and structures 
of the principal fields, and by a generalised correla 
tioneif these widely distnbuted occurrences attempted 
to foreiast the future jiossibihtiis of the country as 
an oil producer both as regards existent and potential 
resources While it may be doubted whether such 
prolihc pools as those of Biku will ever be struck 
again (the conditions here being pecuharh favour 
able to oil accumulation) so much uiiprospccted 
territory at least technically favourable, rtmains 
to be examined that lu would be a bold man who 
prophesied a non-recurrence of industrial achieve- 
ments which at one time rivalled even those of the 
United States Ihe cure for the present ills of the 
Russian petroleum industry lies m the establishment 
of political and economic stability, in reorganisation 
of existing fields, and in a busiiuss-like system of 
production The author also stressed the necessity 
for giving serious attention to ccrtaih technical 
problems in particular water troubles which even 
before the Revolution were causing anxiety to many 
producers Developments of existing helds mav be 
expected in the Caucasus (Terek region) m the eastern 
end of the Apsheron j^ninsiila and in the lower part 
of the Kura river The unknown factor, however, 
IS unquestionablyTranscaspia the h,mba district, 
N E of the Caspian Sea 13 already a producing field, 
but vast areas at present almost inaccessible await 
exploration, both to the east and north-east these 
prospects have the added merit of being scientifically 
favourable, at all events m so far as our present 
geological knowledge of Asiatic Russia is concerned 
The author left out of consideration the Sakhahn 
and Eastern Siberian prospects these isolated 
occurrences are only imperfectly known and m any 
case they can have no lelationship with the mam 
resource-area under review , from the geological 
point of view, they are more closely allied to the 
occurrences in Japan, and may ultimately be expected 
to reveal similarities both in development and 
economic magnitude to that country 
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Flcctricai Distribution on Two Sphericai, 
Conductors — In a recent paper to the Physical 
Society Dr Alexander Russell returns to the electro- 
static problem of two spherical conductors 1 he most 
interesting feature of the investigation is the fact that 
Kelvin s method of images is not the best way to 
attack the problem The author shows how Poisson s 
method can be made to yield useful results, amenable 
to easy and accurate numerical computation The 
piinciple of the method is as follows A functional 
form IS postulated for the potential at any point of 
the actual but unknown electrical distribution on each 
sphere and the constancy of the potential on each 
sphere is used coupled with the theory of inverse 
points 1 he two cases (i) one sphere inside the 
other and (2) the spheres outside one another, are 
discussed m detail, and applications art made to find 
the force betwten the spheres, the energy, and the 
stress m the medium 

An Automatic Voltage Kfcui ator — 1 or electric 
lighting it IS essential that the voltage of the dynamo 
should vary only between viry narrow limits In 
country house lighting whcic the direct current 
dynamo is driven by a petrol motoi the voltage 
variations sometimes cause serious and vcr> objection- 
able fluctuations of the light Messrs Isenthal 
and Co Ltd now manufacture an viitomatic rapid 
action volt igt rtgul itor suitable for use vvitli ilynatnos 
up to 50 kilowatt capicity i he device is extremely 
simple and by its use the volt igc i in be iiiaiutained 
prictually constant even when the driving speed 
and the load vary very suddenly I he principle 
employed is praetieally the same is tint used in 
other vibratory regulators some of which, the lirrill 
regulator for eximple, art extensively used m electric 
lighting stations Messrs Isenthal s regulator is 
however, applicable to quite smill michmcs and 
should prove very useful 

tiLiDiNG I LIGHT — Die Nalurunssemcha/ten of 
October b 1922 contains an article by I’rof C 
Runge of Gottingen entitled Uber den Stgelflug, 
reproducing a lecture delivered at Wasserkuppe 
during till Germ in gliding contests last August 
Prof Runge gives a clear account of the mam prin- 
ciples underlying gliding or sailing flight After 
emphasising the point that i steady horizontal wind 
is useless for the purpose the author divides useful 
winds into two latcgoncs, (1) steady winds in upward 
directions and (2) variable winds Ihc former can 
be used m gliding flight if the vertical component is 
at least t qual to the r ite of vertical fall of the glider, 
and Prof Runge points out that upward winds are of 
frequent occurrence that in fait ordinary air 
movements in the form of wind are primarily vertical 
but are horizontal more 01 less to us because we live 
at that stratum of the itmosphen affected by the 
earth s solid crust In the case of v. triable wmds 
s vcral kinds of variations die possible thus different 
air layers may have different speeds, or the air in any 
one layer may have different spieds at different times 
An attempt is made to explain non mathematically 
how such variation can be used for flight The effect 
of dimensions is also considered briefly 

1 OSS or Hfat from Surfacls —At the request of 
the Lnginecnng Committee of the I ood Investigation 
Board, Dr F (.riffiths and Mr A H Davis of the 
Nation il Physical Laboratory have earned out a 
senes of measurements to determine the laws of gam 
or loss of heat by solid surfaces in contact with air at 
temperatures wh.ch differed from their own, and the 
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results are embodied in the recently issued Report 
No 9 of the Board (H M S O , price rs 6 d ) It is 
shown that the loss or gam 13 mainly due to the con- 
vection currents set up in the air close to the surface, 
and that the amount of heat transmitted per unit 
time and area is proportional to the 5/4ths power of 
the difference of temperature of surface and air, a law 
first stated by Prof I lorenziniSSi Unfortunately 
the factor of proportionality is not independent of the 
shape size and orientation of the surface, the loss 
for the same difference of temperature being greater 
per unit area and time for a small surface than for a 
large, and for a honzontal surface facing upwards than 
for one facing downwards The authors give curves 
from which the proper value of the factor can be 
obtained in any prai tical case, so that the I orenz 
law may be readily used by heating, ventilating, and 
refrigerating engineers 

Upper-air Winds in India — Memoirs of the 
Indian Meteorological Department, vol xxiii Pt 
111 which has just reached us contains mean monthly 
characters of upper-air winds deduced from the 
flights of pilot balloons at thirteen stations in India 
during the period 1910 to 1919 Ihe discussion has 
been earned out bv Mr J H Field, director of the 
Agra Observatory and is pubhslied under the 
direction of the Director-Gcni ral of Observatories 
It contains nearly 100 foolscap pages of hgures with 
two pages of explanation At many of the stations 
the observations are for a few months only and it 
IS not easy to select a period with consecutive 
observations at several stations Ihe stations are 
distributed fairly well over India Good comparisons 
can be obtained for the greater part of 1919 and these 
observations show a general increase in the speed 
of the wind with height which is greater in winter 
than in summer although this vanes with the 
latitude, being more marked in northern India, 
according to the observations in I ebruary and 
August at I ahore, Agra, and Akydb, than in the 
south as shown by Bangalore Naturally there is 
also much variation in the direction of the wind 
of the upper air at ilifferent seasons 1 o plot 
graphically the observations for the several stations 
for the several months and for varying heights would 
involve considerable labour but where an -ways are 
to be used such plotting seems essential J he data 
will supply much which is of interest relative to the 
movement of the upper-air over India and associated 
with what IS known at the earth’s surface it will 
afford most useful and instructive information 

A Nrw Bilk Microscope — Messrs R and J 
Beck, Ltd , 68 Corn hill E L , have submitted to us 
an example of their Model 22 London Microscope ’ 
The instrument is simple m design and is supported 
on a modified horse -shoe base with widespread 
limbs, which gives complete stabilit> even m the 
horizontal position Ihe coarse adjustment is of 
the spiral rack and pinion pattern the fine adjustment 
IS of the vertical type with nulled head The stage 
IS a large one measuring 4 in in With one 
eye-piece, and a low -angled f in and a J in objectives 
in canvas-covered case the price is the moderate one 
of 81 17s 6</ Double or triple nose-pieces are 

supplied at an additional cost of il iv and il los 
respectively A spiral, screw focussing swing -out 
condenser of the Abbe type with centring screws, 
cell, and ms diaphragm costs an additional 2/ 7s 6 d 
The instrument is well made and thoroughly efficient 
and IS suitable for all ordinary microscopical work 
Additional objectives and other fittings can be 
supplied if desired 
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Exhibition of Physical Apparatus 


'T'lMES have changed since Lord Bacon had to 
complain that the mechanic, little solicitous 
about the investigation of truth neither directs his 
attention nor applies his hand to anything that is 
not of service to his business ' The modern inter- 
preter of Nature would contribute scantily to the 
advancement of learning were he bereft of the 
mechanic’s services and it is by a happy thought 
therefore that the Physical and Optical Societies 
bring together every year the manufaeturcis and users 
of scientific instruments At their thirteenth annual 
exhibition held at the Imperial College of Science on 
January 3 and 4, such a wealth of beautiful and in 
many cases novel apparatus was to be seen that wre 
can onlj refer to a few of the particularly interesting 
exhibits selected somewhat arbitrarily 

Of special interest to engineers was a micro indic itor 
(Cambridge and Paul, I td ) for high speed engines 
m which tlie dimensions of the parts eliminate incitia 
errors V specially designed stvlus cuts on celluloid 
a minute indicator-diagram which can be enlarged 
photographically or tvamined at once with a micro- 
scope ( he Elvtrson oscilloscope (Herbert Kennedy 
and Co ) by intermittent illumination made a machine 
at 1500 lecolutions ippcar to be either stationary 
or working at 150 revolutions enabling faulty action 
to be detected and located A hne adjustment for 
speeds derived from a phonic motor was shown in a 
strobometer ( linsley and ( o ) and comprises i friction 
gear providing an infinitely vaiiable speed A 
tapered drum driven from the phonic motor engages 
an axially movable friction wheel which carries con- 
tacts controlling the intermittent illumination of a 
Stroboscopic disc or the like the position of the wheel 
indicating the frecjucncy of the illumination as a 
percentage of that of the tuning fork which governs 
the phonic motor 

Much interest was expressed in the now celluloid 
mirrors ( \dain Hilger 1 td ) the thitkness of which 
is equal to a few wave lengths of light These were 
applied to vertical illumination m a microscope (an 
arc lamp failing to heat the celluloid on iccount of 
Its thinness) to acoustic purposes m au optical 
sonometer and to tin tr insposition of colour lom- 
binations m patterns in the < hromoscopc ( The 
Chromoscopc Co ) In the latter apparatus each 
element of the design is prepared as a stencil for use 
111 conjunction with a Wratten colour screen which 
can be changed at will, and by means of an optical 
device the various elements are viewed m super- 
position by transmitted light Other novelties by 
Hilger wc re an interferometer attachment for calibrat- 
ing microscope racks indicating backlash incl check- 
ing the lit of the slide and some ultra violet spectro- 
grams on the new Schumann plates which, with a 
minimum of gelatine and a fluorescent component m 
their emulsion reqqire a remarkably short exposure 
Ihe latest Demonstrators lantern’ (Newton and 
tx> ) could be arranged at will for projecting ordinary 
slides for opaque objects for vertical projection or for 
microscopic, polanscopic, or spectroscopic projection 
Among microscope improvements might be noted a 
stand and sub-stage (R and j Beck Ltd)dcsigiud 
to prevent mechanical disturbances from ciusing the 
disappeaiance of objects from the field of view under 
high power The enhanced resolving power obt lined 
by the use of crossed Nicols was demonstrated with 
this instrument A new sacchannicter (Bellingham 
and Stanley) exhibited severaF novel features The 
polarising prism is constructed without the use of 
cement, the visible edge of the half-pnsm is a natural 
edge of the crystal, and the quartz plate, compounded 
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of right and left-handed quartz wedges is within the 
size limit for which flawless crystals are obtainable 
An annual feature of the exhibition is the display of 
radium apparatus for medical and demonstration 
purposes by Mr Harrison Glcw Fvery year it is a 
leasure to see this pioneer, to whom suffering 
umamty owes no small debt A radiological ton- 
ometer (Watson and Sons) comprised an ionisation 
chamber connected to in electroscope and arranged 
for measuring the precise X-ray dosage administered 
to a patient Another niedual instrument was that 
for estimating the carbon dioxide lontcnt of alviolar 
air (Cambridge and I’aul) It employs a Shakespear 
katharometer, the thermal comliictivity of a breath 
sample bem^ compared electrically with that of pure 
moist air The smoke nuisance received attention 
in Dr E A Owen s automatic air filter and his 
jet apparatus (C isella and Co) In the former 
samples of tir are str lined through white hllcr papei 
at regular intervals, the dust content being estimated 
from the colour of the resulting deposit In the jet 
apparatus a jet of moist air impinging normally on 
a glass slip is found to deposit its dust, which can 
then be examined microscopically 

Of electrical testing ajiparatus theio was an im- 
mense variety from the high frequency low -voltage 
Moulhn voltmeter (Cambridge and Paul) which em- 
ploys a triode valve so arranged as to preclude 
disturbance of the ciri iiits to be me isiircd to the 
Meg insulation tester (Lvershed ind Vignoles 
I td ) a rcniirkably light ind cheap megger running 
to 10000 mgo which should prove a boon to line 
men A multivcrsal test set bv Plliott Brothers 
claimed to moisiirc milhampercs kilovolts capacities 
and much else besides functioning in Varley and 
Murray loop tests A novel relay for radio signals 
was that designed by Mr Anson (linsUy and Co) 
111 which a neon lamp in the mode circuit of a triode 
valve intensihcs current v iriations on account of its 
negative characteristic 

Demonstrations of actual manufacturing pioccssts 
were given by the Igranic Electric Co (automatic 
winding of transformers) and Dallnieyer I td (lens- 
making shown by kincmatogiaph) and examples of 
the daily work of the Nation 11 Physical I iboratory 
aroused much inteiest Each dav Mr W (ramble 
lectured on the Repi eduction of Colour by Photo 
graphic Processes, au outstanding feature of his 
lecture being the projection of slides made by the 
new Eurochrome process recently acquired from 
Cremiany by the Aiistinn Stale Printing Office Ihe 
results of this proi ess the 11 itiiri of w Inch is somc- 
what obscure mark a substantial advance in the art 
Prof r G Coker Icctuicil on Recent Photo-1 lastic 
Researches on Fiiginccring Problems,' giving a Ix^fiii 
tiful demonstr etton of his method, in which the 
distribution of stress in transparent models is triced 
by means of polarised light In this way he showed 
the effect of shape on stress-distribution m chain 
links tensile and comjiressional test specimens ind 
gear and worm wheels in action He also demon- 
strated the stresses set uji during turning planing, 
and milling showing that the cutting edge is picccdcd 
by a region of compicssion and followed bv one of 
tension the shaving itself being fnc from stress m 
the neighbourhood of its point of attachment With 
a burred edge the stresses were seen to oscillate 
Mr F L Smith, who made the neccss,iry arrange- 
ments IS much to be congiatulated on the success 
of the exhibition which failed to furnish any experi- 
mental cviilencc for the unluckiness of its number 
Some fifty-six exhibitors participated C W H 
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Scientific Expeditionary Research 


A SMAI L meeting, which was attended by repre- 
sentatives of several of the sciences more 
immediately concerned was held in the rooms of 
the I innean iiociety on January 3, under the 
presidency of Sir Kenneth MacKenzie, Bart , to 
discuss the formation of a ‘ Scientific Expeditionary 
Research Association ’ , and it was agreed that this 
action should be taken The general objects of the 
scheme, as stated in a draft winch had been prepared 
before the meeting, are to facilitate and promote 
scientific research by means of expeditions to all parts 
of the world The association which is to be pre 
eluded from making any distribution of dividends 
or bonus in money, is to consist of a body of fellows 
and members, and any profits which may accrue 
from its operations are to be devoted to the objects 
stated 

It IS proposed to commence with an expedition to 
the Pacific visiting islands which he off the beaten 
track, and the journey is to be undertaken in a 
sailing ship 1 he necessary funds are to be provided 
by the contributions, at a fixed rate, of about fifty 
persons of either sex who may be expected to take 
a general interest in the work of a scienbfic expedition 
A more definitely scientific nucleus is to be provided 
by the nomination, by scientific societies or in other 
ways of from six to ten suitably qualified persons 
who w ould not be expected to make any contribution 
in money 

It is believed that the scientific members of the 
party would be able to carry out investigations during 
the cruise or at islands at which a halt was to be 
made and that they would be able to interest and 
obtain assistance from the others The itinerary, 
which would be decided beforehand, would be 
arranged so as to facilitate work of a senous nature, 
and the plan of the tour would be devised with 
special reference to the investigations it was proposed 
to carry out Ihis matter would be in the hands 
of an advisory aiuncil, in which it is hoped that it 
will be possible to include representatives of various 
sciences who could assist in drawing up a practicable 
scheme It is believed that there would be a profit 
on the first cruise and that this would bo available 


for partly financing the next expedition, supplemented 
by receipts from other sources, such as the sub- 
scriptions of fellows and members, the profits of 
lectures and the sale of specimens and publications 
The existence of an organisation which would be 
able to send out scientific expeditions as required, 
from time to time, would be likely to prove extremely 
useful in advancing natural knowledge 

The promoters of the scheme believe that they 
will have no difficulty in obtaining the support 
necessary to enable them to carry out their first 
expedition If this can be done, it seems obvious 
that there should be many opportunities of obtaining 
valuable collections of animals, plants, and rock- 
specimens and that the investigation of these 
collections is hkely to yield results which wall give 
the association the right to claim that a part of its 
objects has been accomplished It was pointed out 
at the meeting that success in carrying out research- 
work during the cruise was hkely to depend mainly 
on the possibility of finding qualified investigators 
who would be able to accompany the expedition, 
and of planning a tour which would give scope for 
the execution of the work on which thev w ert severally 
engaged The meeting can scarcely be said to have 
been in a position to decide how this could be done, 
and no definite scheme has at present been thought 
out The difficulties were admitted, but the opinion 
was expressed by certain speakers that they could 
be surmounted, by the restriction of the eftorts of 
each cruise to a series of investigations which would 
not be incompatible with one another 

The officers of the association are Sir ] Kenneth 
D MacKenzie, Bart (president), Commander D 
Blair R N K (marine superintendent), and Mr 
bredenck W Kealey (organising secretary) , and 
the oflices are at 08 Pall Mall, b W i from which 
further information can be obtained Suggestions 
as to Imes of work which could profitably be undertaken 
during the first cruise would be glacily received by 
the officers, and it is particularly desirable to receive 
the names of well qualified scientific investigators 
who would be prepared, if appointed, to accompany 
the expedition and to carry out specified researches 


Geography 1 

''THREE matters of scientific interest were dis- 
A cussed at the annual meetings of the Geo- 
graphical Association Sir John Russell of Rotham- 
sted Experimental Station, gave the presidential 
address on “ The Influence of Geographical Factors 
on the Agricultural Activities of a Population ’ 
Confining his illustrations to Britain he pointed out 
that in earlier times each village community had to 
be self-supporting and that agricultural systems were 
uniform all over Ihe country Ihis implied that 
certain areas, mainly heavy clays and light sands, 
were perforce left vacant and that the drier south 
and east were the most attractive for agriculture and 
settlement With later improvements of transport 
and increased knowledge of how to combine animal 
production with the growing of gram and other 
vegetable foods, the action of the geographical factors 
was modified, and the modification seems now to be 
in process of being carried a step further, as different 
parts of the country are s{>ecialising in productions, 
mainly luxuries, for which they are specially suited 
Dr Olive Wheeler of the University of Manchester, 
spoke of " Ihe Place of Geography in the Education 
of the Adolescent ' She approached the matter from 

NO 2776, VOL III] 


1 Education 

the point of view, not of subjects, but of the pupils 
She considered specially the physical and mental 
development of young people between the ages of 
12 and lO She pointed to the quick growth in 
bulk and the rapidity of bodily changes, and em- 
pheisised also the extreme importance of the new 
emotional experiences social aesthetic, and religious, 
as well as sexual Any education worth the name 
must take account of the fact that boys and girls of 
the ages considered are, consciously or unconsciously, 
attempting to find a philosophy of life It is the 
business of teachers to arrange that the process is 
earned on with tolerance and broad mmdedness To 
do this it IS necessary that education should deal 
with the study of matter on one hand and with the 
development of personahty by means of the humane 
subjects on the other Dr Wheeler then emphasised 
again the position of geography as a correlatmg sub- 
ject in wiuch IS considered not only how matter 
affected man but how man affected matter Geo- 
graphy, probably, better fhan any other subject helped 
boys and girls to obtain a true philosophy of life 
Prof Tower, American commercial attechd, Ameri- 
can Embassy, lectured on “ Geography in Business 
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Life ” If Dr Wheeler stressed the value of geography 
in living, Prof Tower emphasised the value of geo- 
gnraphy in earning one s living and gave examples 
He referred to an institution in the United States, at 
which the hnger of scorn was pointed because it took 
as its motto ' Anything to catch the nimble nickel 
It was significant that geography had been taught 
there for many years is still being taught, and there 
IS no suggestion that it should go out Lven more 
striking was the case of one of the great trade houses 
of New York — of international reputation — ^which 
looked for a trade adviser not to get business himself 
but to help other heads of departments They were 
advised by their chartered account ints to appoint a 
grographer as the most suitable man and did so 
Prof lower told also of a convention of eighty 
administrative heads of great business houses m thi 
United States In each of the last thiee years there 
have been discussions of the relations of geography 
teaching to trade and business ainl most of the 
important geographers have contributed to the dis- 


cussion It IS significant that this course was 
adopted by men who never were taught geography 
themselves as it is taught now and knew only what 
modern teaching has done 

Mr F J Bradford, of the Ilmversity of Sheffield, 
read a paper at the annual meeting of the (leography 
Section of the Training College Association The 
paper dealt with the results of a geography tost given 
to various classes in secondary schools and was note 
worthy in that it was set neither by an external 
authority to pass or fail candidates nor by a teacher 
to find out what his pupils knew I he test W'as set 
for purely scientifii objects The methods bear some 
resemblance to those of intelligence tests but were 
constructed with the view of finding, not the intelli- 
gence of the pupils but the ettcctivi ness of tht 
geography teaching from year to ycir Ihc results 
were extremely interesting but admittedly the cx- 
iicnment is only in its initial stages and it would not 
DC fair to state the conclusions tcntativily drawn is 
they may be modilud 


Pans Academy of Sciences 

I’Rizr Awm<I)s for 1022 


A I the meeting of the Puis \cademy of bcicnits 
held on Dcccmhtr i8 the following prizes 
and grants foi 1022 were awarded 

Mathematic', — I he Cirmd prize of the Matlumatual 
Sciences to ]can Lc Houx for the whole of Ills woik 
the Poncelct piizo to Jules Drach for the whole of 
his work m mathematics the Franctxur prize to 
1 ouis Antoine for his works on geometry 

Mechanics — the Montyon prize to 1 irid Ihiiilad 
the rouineyron prize to J A 1 arcot d Albarct foi 
his work on the gas engine the llenii dc Pirville 
jirize to Ilenri Begnin for Ins memoir on the theoretical 
study of gyrostitu compasses 

I'llronomi — Ihe I ilandc pnz< to Ilinry Nonis 
Russell for his woik m physic il astionomv the 
Valz prize to Jem Chazy for studus m cclcstiil 
nicch mu s and particularlv for his memoir on the 
course of the movement in the problem of three 
bodies when the time increases indefinitely the 
Janssen mcdil to Carl Stormer for his theoretical and 
experimental rescan lies on tin aurora bon ilis 
Geography — IheDelalandc Uui^rineaii prize between 
Achille I amotte and Charles Mailles (in equal pirts) 
the Gay prize to I udovic Gauner for his exploiations 
in the Pyn ntes the Ihnoiix prize to Paul I e Comte 
for his study of the river Amazon no aw an! w is 
made of the Ichihatchef prize 

Navigation —Ihc prize of six thejiisand francs 
between Maurice Gamier (^ooo francs) for his work 
on the calculation of trajectories by successive arcs 
Andr6 Vinsot (1500 francs) for a contribution to the 
study of the tactics of loosing torpedoes, and Henri 
Roussilhe (1500 francs) for his hyclrographical 
researches , the Plumey prize to Edouard Sauvage 
for his work on steam engines 
Physics — The L La Gaze prize to Anatole Leduc 
for the whole of his scaentific work the Kastner- 
Boursault prize to Camille Gutton for his work m 
electnaty, and more particularly on Hertzian waves 
the Hubert pnze to Charles Ch^veneau for his work 
in electricity and magnetism , the Hughes prize to 
Camille Raveau for his work m various branches 
of theoretical physics , the Clement Felix foundation 
to Alexandre Dufour for the continuation of his 
researches on the registration of Hertzian waves 
Chemistry — A Montyon pfize (Unhealthy Trades) 
(2500 francs) to (the late) Charles Boulm for his 
researches on mustard gas , an honourable mention 
(1500 francs) to Louis Tampier for his work on the 
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niaiiuf utuie of poison gds tin Jtckir jinzc bctwitn 
Mm el GoiUhot (5000 fraru s) Miri Hiidtl (2500 
liancs) and ( corges 1 xnret {2500 fiancs) for llit 
whoh of thtir chcmic il woik llu 1 i t izi prize 
to I’aul Ihicbuid Mnikr for his plijsu o themu il 
r< searches the ( ihours fuundatiun to Aiidrn 
( Imulun for her phvsu o chcniu il study on sug ir 
inversion tin Houzciu prize to Rtne Duhrisay' 
lor his work on solutions 

Mineralogy and (notngy — 1 ht Victor Raulm jirizt 
to louts 1 ongch imbon for his ustiichis on tht 
relation belwttn lolatory power uid tryst illini 
synimctrv 

liotany — Ihc Dtstii izifirts jinzc to 1 doii ml 
( h itton for his work on the ITotozoa, 1 oiiis l-nibt igt r 
md hlhtl Mcllor retciviiig honomabh mtntitms 
the IMontagiu prize to I tiennt 1 ocx for tht wliok 
of his wtirk m mycology Uit 1 i Ions Mtlitoitj 
pii/t to Pierri Mlorgc ftir his memoir on the botanical 
geography of tlu 1 rench Voxim the <U Coincv jirize 
to Mai cel I)t ms for his work on tin 1 iiphtirbi icex 

Inalomv and /oology - Ihc tuvitr prizt to Rent' 
Ivothiti for his rtstaithcs on the ctlunodt i ms the 
Sivigiiy foimdatitin to J icquts lilkgiin foi Ins 
mtitunr on tlu fresh-w iter fishts tif Nortiuin Africa 
the ihore prize to I iitien Chopird foi In \ ork on 
tht Orthoptcra 

Medicine and ^uigtry — Montv on prizt s to Charles 
DopUr (2500 francs) for his hook on mtningococcic 
mfet tion Eugdnc \\ oilman (2500 francs) for his 
studies on life in the absence of micro-organisms, 
Edmond Eesne anti I 6011 Bind (2500 francs) for'their 
book on the normal and pathological phvsiology of 
the infant, honourable mentions (1500 francs) to 
Emile Weil and Jean I oiseleur for their works on 
pneuino-serous diagnoses and therapeutics J B 
JAot-Bcy for his work on the organisation and working 
of the veterinary service of tlie state domains of 
Egypt, and Philippe Lasseur and Louis Spillman for 
their book on antibody reactions a quaiititativ c study 
of the fixation of alexme citations to Andre E eil for 
his memoir on the absence and tlimmutioii of the 
cervneal vertebrae to Serge Ichahotme for his re- 
searches on experimental cytology made with the 
microscopic radio-puncture method to Maurice 
Fontoynont and Humbert Boucher for their contri- 
bution to the study of the mycoses of Madagascar , 
the Barbier pnze to Fdmond Delorme for his work on 
pulmonary decortication the Bryant prize between 
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Mane Phisahx, for her book on poisonous animals and 
their venoms, and Edmond and fitienne Sergent, for 
their work on the etiology and prophylaxy of Debab, 
a trypanosomiasis of the dromedary of Northern 
Afnca , the Godard prize to Jean Turchini for his 
studies on the cytological processes of elimination of 
colounng matters by the kidney , the Mdge pnze to 
Pierre Mathieu for his researches in expenmental 
physiology the Bellion pnze between Giuseppe 
Favaro (700 francs), for his book “ Lo spatium supra- 
genuale e le formazioni in esso contenute ” and 
Arthur Vernes (700 francs) for his researches on the 
measurement of flocculation by photometry the 
Baron Larrey prize to Pierre Perrin de Bnnchambaut 
for his book on the cnteria of aptitude for flight in 
aeroplanes 

Physiology — 1 he Montyon prize to Gaston Giraiid 
for his memoir on medio-cubital association in wounds 
of the upper member , the I a Gaze prize to L6on 
Frcdcricq for the whole of his work in physiology 
the Pourat prize to Ren6 Wumiser for his memoir on 
researches on chlorophyll assimilation , the Martin- 
Damourette pnze to Pierre Abrami for his researches 
on the pathogeny and treatment of marsh fevers the 
Philipeaux pnze to Costantmo Gonni for his studies 
on the lactic fermentation 

Stattilics — 1 he Montyon prize to Pierre Richard 
for his w ork on the mathematical theory of assurance 

History find Philosophy of hiienee— The Biiioux 
prize to Gino Loria for his historical works 

Medals — fht Bcrthelot medal to Charles Bouhn 
M ircel Godchot, Marc Bridtl, Paul Thidbaud Muller, 
Ren6 Dubnsay 

General Prizes — The Alhumbert prize to Charles 
Mauguin for his work on liquid ciystals , the Bordiii 
pnze to Joseph Magrou for his memoir on symbiosis 
and tuber formation the I-allcm ind prize to Paul 
Wintrebcrt for his work on the nervous systems of 
embrjomc vertebrates , the Vaillant prize to Wladimir 
Vernadsky for the whole of his work in mineralogical 
chemistry , the Hoiillevigue prize to Rodolphe boreau 
for his work on aviation and book on nomography 
the baintour prize to bi rge Metalmkoff for his work in 
immunology the Henri de Parville prize between 
Robert Lespicau (2000 francs) for his Ixiok on the 
chemical molecule, and Leon Toraude (500 francs), for 
his historical publications the Ivoncliampt prize to 
Henri Cohn for his work in plant physiology, the 
Henry Wilde prize to Carl Benedicks for his memoir 
on the homogeneous electro-thermic effect , the 
Cam6rA prize to Jules Bied for his researches on 
cement the Victor Raulin pnze between Philippe 
Schereschewsky and Philippe Wehrld (1000 francs) 
for their memoir on cloud systems, and Augustin 
Boutanc {500 francs) for his work on the intensity 
of solar radiation the Gustave Roux pnze to Pierre 
Teilhard de Chardin for his work in pateontology 
the Thorlet prize to Adolphe Richard 

Special Foundations — The I annelongue foundation 
between Mmes Cusco and Rilck , the Laplace prize 
to Louis Marcel Massenet , the medal is also accorded 
to eight other pupils of the licole polytechnique , the 
L E Rivot prize between Louis Marcel Massenet, 
Louis Edmond S^raphm Charvet, Jactmes Alexandre 
Morane and Alexandre Georges Louis Delattre 

Funds for Scientific Research — The Tr^mont foun- 
dation to Clement Codron for his book on cutting 
metals the Gemier foundation (2000 francs) to Jules 
Gefiroy , the J6rome Ponti foundation to Pierre 
Mahler for his work on combustibles , the Him 
foundation to Emile Schwoerer for his work in 
mechanics , the Hcnn Becquerel foundation to Andr6 
Danjon for the application of his method of measuring 
the apparent diameter of the stars the Charles 
Bonchard foundation to Georges Bohn for the con- 
tinuation of his biological work , the Henry Le 
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Chateher foundation to Paul Riou, Ernest Toporescu, 
and Paul Mondam-Monval (5000 francs each) for 
researches bearmg on the manufacture of sodium 
carbonate by the ammoiya method, Pierre Lafon 
(5000 francs) for researches on the enamelling of iron 


University and Educational Intelligence 

Thf United States Pubhc Health Service has, in 
co-operation with the Bureau of Education, collected 
information as to the present status of sex education 
m high schools, and the Bureau has published a 
statistical summary in Bulletin, 1922, No 14 The 
proportion of the number of schools giving some 
sort of instruction m matters pertaining to sex to 
the number of schools from which returns were 
obtained (about half of the total number of high 
schools m the country) is 41 per cent , varying 
between 17 per cent , in New Hampshire, and 100 
per cent , in Utah Sex education is classified as 

emergency ” — ^through lectures or occasional talks 
by memliers of the school staff or by physicians 
nurses. State health officers social workers or 
ministers, sex hygiene exhibits pamphlets, etc — 
and ■ integrated,’ le given incidentally m ti aching 
the subjects of the regular curriculum Although 
the former method is more frequently resorted to, 
a largo majority of the principals, including those 
who at present provide no sex instruction, are in 
favour of the latter So evidently are the authorities 
of the Pubhc Health Service Ihese hold the view 
that ‘ sex education should not be restricted to a 
certain bodj of information given at a special time 
and place but rather should it be spread over a 
considerable time and given in various relations ” 
They believe iii short, in breaking down the sex 
taboo Ihey point out, however, that few teachers 
have the combination of mental maturity, poise, 
sanity sympathy, accurate knowledge of facts and 
ability to present them impersonally and tact, 
which arc requisite for beneficent sex education 
Highfr education in the maritime provinces of 
eastern Canada suffers from excessive dispersion of 
Its resources, there being six universities and a 
technical college doing work of university grade for 
a population barely exceeding one million This is 
partly due to religious particularism 1 ast year the 
Carnegie Foundation for the Advancement of Teach- 
ing commissioned two experts — Dr Learned of its 
own staff and President Sills of Bowdoin College — 
to visit this area and report on the educational 
situation with the view of suggesting a constructive 
policy, for the treatment particularly of the principal 
higher institutions, all of which had applied to the 
Foundation for aid The visits were made in October 
and November 1921, and the Commissioners presented 
a report, which has been published as one of the 
Foundation’s bulletins The report concludes with 
a recommendation involving complete reconstruction, 
bringing together into a single university at Halifax, 
which would include as one of its colleges the Dal- 
housie University already located there, all the other 
five universities It would, the commissioners remark, 
provide a real solution of the problem and would 
' prove particularly effective in handling a genuine 
honors curriculum one of the precious features 
of English and Canadian universities that should 
constantly be held uppermost m planning new 
departures in higher education " The cost is 
estimated at 4! million dollars From an announce- 
ment m the Tintes of December 15 it would appear 
that the numerous difficulties m the way of realising 
the scheme have been surmounted, representatives 
of the corporations and governments concerned 
having amved at agreement m regard to it 
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Societies and Academies 

London 

Linnean Society, December 14 — Dr A Smith 
Woodward, president, m the chair — O Howarth 
On the occurrence of Festuca rubra m Britain 
Representatives of three subspecies, three varieties, 
six subvarieties and the forms of Hackel’s F rubra, 
occur in Britain — H W Pugsley British species of 
Calamintha and a yiecies new to this country The 
three recogmsed Bntish species are said to be 
Calamintha ascendens, Jord C Nepeta, Savi, and 
C sylvaltca, Bromficld The new form, first found 
near Swanage m Dorset m 1900, and again in 1912, 
was identified with C beetica Boiss and Rcut 
although showing differences in minor features 
which were attributed to climatic influence — T ily 
Batten The genus Polysiphoma , a critical revision 
of the Bntish species, based upon anatomy Bntish 
species of Polysiphoma show great diversity of 
habitat Four mam types are distinguishable (i) 
Ecorticate plant attached when young by rhizoids 
developed by longitudinal prolifer ition of basal 
siphons Later siphons of procumbent branches 
develop rhizoids which may have discs at their 
distal ends, or may ramify among filamentous algse 
or may be swollen to form haustoria (i) Species 
having a number of siphons or the beginning of 
cortuation at the base show elcmeiiLiry aggrtga 
tion of the rhi/oids to fonn one large disc (^) 
Stunted procumbent br inches devilop at the bise 
of the plant which produce attachment rhizoids 
(4) Corticate species having an upright habit develop 
a large disc like expansion by the longitudinal 
proliferation of basal siphons and corticaling cells 
The genus is divided into thirteen ecorticate and 
eleven corticate species and P spiralis is described 
for the first time 

Aristotelian Society, December 18 —Prof II 
Wildon Carr in the chair — Roy Wood Sellars 
The double-knowledge approach to the mind-body 
problem The motives which have worked for the 
exclusion of mind and consciousness fiom the biain 
appear upon examination to have been based upon 
hasty assumptions We may call these the episteino 
logical, the categorical the methodological and the 
theological methods We must determine the reach 
and character of the knowlei^e gamed by the science 
of external observation This beginning is im- 
perative It seems that this knowledge consists of 
the cntical deciphering by means of ' scientific 
data ” of the structure, order, composition, quantity 
and behaviour of things and their parts This is 
the kind of knowledge we have of bodies, but it is 
necessarily external It cannot penetrate to the 
" filhng ” or content of being But in our own case, 
our consciousness is ] ust such a participation A care- 
ful examination of the situation shows that changes m 
consciousness are indexes of operations which must 
also be attnbuted to the bram 1 hus we know the 

brain in two ways We should speak of it as the 
brain -mind We must conceive the mind more 
substantialistically than we have done hitherto and 
make it mean a class of operations, and that which 
expresses itself in these operations But we must 
also re-define consciousness Leaving aside tem- 
poranly the structure of an adult consciousness let 
us define any element which we call the pisychical 
The psychical is not a stuff , that was the mistake 
of association psychology It is merely a quale 
Now a quale is not self-sufficient It is a dimension 
of the content of being which can be given only by 
participation, not by external knowledge It is 
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indissolubly one with the responding brain-ramd 
state Its function is to guide the discharge of thus 
state Here we are partially on the inside of a 
high level of causality 

Royal Anthropological Institute, December 19 — 
Prof J L Myres vice president in the chair — 
Cynl Fox The distribution of population in the 
Cambridge region in early times, with speci il reference 
to the Bronze Age The distiibution in Britain of 
constructions attributable to the Neohtluc and harly 
Bronze Ages suggests that the population was then 
limited to those areas mainly upland, which must 
have been, under natural conditions laigcly free 
from forest A topographical analysis of finds ind 
remains of all culture periods from the Neolithic to 
the Saxon in a limited area — the C ambndge region - 
was undertaken to determine whether this limit ition 
was complete or partial, and when the cleanng ind 
wcupation of foiest areas commenced The Cam- 
bridge region is very suitable for the inquiry since 
it possesses a wide range of soils and h is yielded 
numerous finds of all periods The maps exhibited 
suggest (i) that the chalk belt and the eastern shorc- 
litu of the Fens were occupied from Neolithic times 
onwards (2) that there was a gradual shift of 
population from N L to S W i e from the West 
Suffolk hcathland to the fertile lands of the upper 
Cun and Ouse valleys as agriculture developed 
ind (3) that the forest uplands were almost entirely 
unoccupied until tlic Roim-n period The distribution 
of popul ition in the Bronze Age is generally speaking, 
of i ch iructer intermediate between that of the Age 
which preceded it and that which followed but it 
presents features of special interest 

Dublin 

Royal Dublin Society, December 19 -Prof J A 
S< oft in the (. h iir — Six p ipers on the action of the 
oxides and the oxy acids of nitrogen on aromatic 
ureth ines and ureas at low concentritions of the 
reacting substances — (i) H Ryan and Anna Donnel- 
lan Diphcnylurcthane re icted with nitm icid much 
moic slowly than diphenylmtiosimmc At the 
ordinary temperature it was slowly converted first 
into 4 nitrodiphenylurethanc and afterw irds into a 
mixture of 4 10 dmilro- and 2 10 dinitro diphcnyl- 
urclhane Concentrated nitnc icid reacted with the 
uretluine forming 24-8 lo-letiamtrodiphenylurelhanc 
and finally sym hcxamtrodiplienyl unine —(2) H 
Ryan and N Culhnane 0 Tolyl cthyliirethane w is 
oxidised by the oxides and the oxyacids of nitrogen 
yielding <» tolylurcthane Ihc lattei substance then 
underwent nitration, forming successively 4-nitro 2- 
methyl-phenylurethane and 4 6-dimtro-2 methyl- 
phenylurethane — (3) H Ryan and Anna Connolly 
Llhylphenylurethane nitrated at the ordinary tem- 
perature gives 4 nitro-and2 4 diiiitrophenyliirethane 
In hot solutions on the other hand thi urethane 
like o-tolyl-ethylurethane, underwent oxidation m 
addition to nitration In the latter case the products 
isolated were 2 4-dinitro- and 2 4-6 tnmtro phenyl- 
urethane — (4) H Ryan and J 0 Donovan Phenyd- 
benzylurethane was converted by nitrogen peroxide 
into 4-mtrophenylbenzylurethanc and a Irinitro- 
phenylbenzylurethane melting at 110° C Similar 
results were obtained by the action of nitric acid at 
low temperatures on the urethane At more or less 
high temperatures and concentrations of the sub 
stances a tetranitrophenylbenzylurcthane melting at 
126“ C , a pentamtro denvative melting at 274° C 
together with 4-nitrobenzoic acid, 2 4-dinitro phenyd- 
urethane and pentamtrophenylbenzylamme — (5) H 
Ryan and P O’Toole Phenylurea and as-diphenyl- 
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urea reacted easily with oxides of nitrogen, the former 
giving nitro phenols and the latter diphenylamine 
derivatives s diphenylurea and tnphenylurea 
under the same conditions gave a dinitro dipnenyl- 
urea and a tnnitrotnphcnylurea respectively 
Nitrous acid converted phenylurea and s-diphenyl- 
urea into their iiitroso derivatives Nitric acid con- 
verted phenylurea into phenylurea nitrate, ^-nitro 
phenylurc i and 2 4 dinitro phenylnitrourca With 
s - diphenylurea it gave mono-, di- and tetranitro 
derivatives, and with tnphenylurea it formed di- tn 
and peutanitro derivatives - (6) H Ryan and M 
Sweeney Phenylmethylurea and nitnc acid under 
went no change in the absence of nitrous acid In 
the picsence of the latter acid it was converted into 
methyl iniline plienylmethylnitrosamine, and tlun 
successively into 2- ind 4 nitrophenylmcthylntros 
amine 2 4-dinitro- and 246 trinitro-phenyl-nicthyl- 
amim \\ ith concentrited nitnc acid tetryl w is 
formed readily and in a pure condition from the urea 
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Edward Jenner. 

O N January 26, 1823, Dr Fdward Jenner, the 
discoverer of protective vaciination against 
smallpox, died m his home at Berkele> — a village 
of Gloucestershire — where he had lived long and 
practised as a country doctor For centuries before, 
smallpox had been a terrible scourge in all countries 
and vast numbers of people had been swept away 
in everv generation Based on the observation that 
one attack of the disease confers, on those who recover, 
a lifelong immunity, an attempt had been made to 
imitate the natural disease bv artificial inoculation 
of smallpox, in the hope that the artificially -produced 
disease might be mild, while creating at the same 
time a lastmg immunity In England this ancient 
process of inoculation, or as it was called v’ariolisation, 
was introduced from Turkey early in the eighteenth 
century through the instrumentality of Ladv Mary 
Wortley Montagu (1689-1762) and rapidlv became 
widelv disseminated Its disadvantages were two- 
fold In the first place, it was impossible to gauge 
how severe would be the effects of the inoculation, 
which in many cases were sev ere or even fatal , and in 
the second place, the disease produced was smallpox 
which, like the natural disease, was highly contagious, 
and although the inoculated person might survive 
and become immune he might disseminate the disease 
to others 

Jenner’s discovery entirely removed these difficul- 
ties Following up the country tradition that milkers 
who contract cowpox on their hands from infected 
animals are not capable of contracting smallpox, 
Jenner made experiments in which matter was taken 
from infected persons or directly from the cow itself, 
and he inoculated this into human beings, who developed 
what IS called vaccinia That these persons become 
immune to smallpox was shown bv Jenner, who sub- 
sequently variolated them without being able to induce 
smallpox. More remarkable still, he showed that 
vaccinia can be transmitted from person to person 
in senes without losmg its properties Jennerian 
vaccination is in its essence different from smallpox 
moculation as previously practised, for the disease 
produced is mild and is not contagious 

Jenner’s first expenments were made in 1796, and his 
famous “ Inquiry into the Causes and Effects of the 
Vanolae veacemae ” was published m 1 798 The 
process of vaccmation was instantly recognised as a 
great advance and rapidly attained a world -wide 
dissemination, largely through Jenner’s own untiring 
efforts A century has established the fact that 
Jenner’s wonderful discovery must rank among the 
most beneficent known in the history of mankmd, and 
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although he has had and still has detractors, the vast 
mass of opinion of those most entitled to form a judg- 
ment of its merits would be m agreement with that of 
the learned August Hirsch, that “ it can only be folly 
or stupidity that would seek nowadays to minimise or 
to question the immortal ments of Jenner ” 

When Jenner died Louis Pasteur was a month-old 
babe Thus two great lives v, ere linked one immortal 
for a single great empirical discovery, the other destined 
to carry on the torch and found a science It is doubt- 
ful if even yet the precise relationships of smallpox to 
cowpox are fully understood, in spite of the great mass 
of expenmental work devoted to the problem during the 
past hundred years, nor can we point to any great 
advance m knowledge of the exact nature of the viruses 
concerned Opinion, however, has quite definitely 
crystallised on one point, namely, that cowpox — now a 
great rarity m nature— is no spontaneous disease of the 
cow but is simply the bovme response to accidental 
infection with smallpox virus or vaccinia, conveyed by 
the hand of the milker The evidence on which this 
statement is based rests fairly securely (i) on the 
successful results of experimental transference of 
variola to the cow, (2) the benign nature of the resultant 
lesions, and (3) the undoubted immunity to smallpox 
which the bovine disease confers when retransferred to 
man It is true that, m the past century, schools of 
dualists and umcists have engaged m acnmonious 
discussion, but the spoils of the battle rest with the 
latter Cowpox or vaccinia is simply an attenuated 
form of smallpox, and were there no smallpox there 
would be no naturally occurring cowpox Further, 
with none of the other eruptive lesions in the domestic 
animals (horse-pox, sheep-pox, etc ) can smallpox be 
brought into similar relationship These others are 
independent infections 

The diversity of response to one and the same virus 
by various animal species has been a fruitful field of 
speculation since Pasteur’s time, and we know that 
Pasteur’s chief concern was to expand Jenner’s dis- 
covery so as to secure, for immunisation purposes, some 
stram of other living viruses, which, with the property 
of virulence removed or at least depressed, would yet 
adequately perform the function of immunismg agamst 
the fully virulent variety In swine erysipelas, Pasteur 
claimed to have secured the desired attenuation by 
passage through another species — a result on all fours 
with Jenner’s observation as we now understand and 
mterpret it These normal immunities and explana- 
tions of them will doubtless for long be the subject of 
research, and m the present issue we take the oppor- 
tunity of repnnting the main jiart of a recent address 
by Prof J C G Ledingham, who discusses the present 
state of knowledge in relation to normal immunity of 
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species to various mfections, and the factors on which 
such immunities have been alleged to depend 


Science in Secondary Schools. 

T he committees appointed to consider the position 
of Natural Science, Modem Languages, Classics, 
and English in the educational system of Great Bntam 
have now formulated their reports, and the Board of 
Education has issued a circular (No 1294, December 6, 
1922) m which some of the consequences of these 
reports are discussed One of these is the question of 
the amount of time to be given to the teachmg of 
mdividual subjects, and as the result a time-table has 
been provisionally drawn up which provides for 35 
to 37 teaching periods of 45 mmutes each per week 
in school, and not including time necessary for exercises 
and preparation The Science Committee considers that 
not less than six periods per week should be given to that 
subject This means alxiut three-quarters of an hour per 
day, and no science teacher will be disposed to consider 
that too much for boys between the ages of 13 and 16 
The main point for consideration relates to the 
subjects which should be taught in the course of the 
school life, say altogether eight or nine years As 
usually arranged, the course begins with nature study, 
followed by physics and chemistry, and no time is 
provided for subjects like astronomy and the elements 
of geology, which are necessary for the apprehension 
of common terrestrial phenomena In considering 
such a question, regard should be had to the objects 
to be kept m view m teaching natural science at 
school The first consideration should not be the 
usefulness of the applications of science, but its purpose 
should be to furnish the mind and supply some kind 
of clue to the phenomena of the phjsical world into 
which man is introduced at birth 
It IS further necessary to cultivate habits of attentive 
observation and careful reasoning, so that some at 
least of the delusions to which all are exposed should 
be less deadly It is, however, not necessary or 
desirable that all the subjects referred to should be 
taught at the same time, and they need not be taught 
with the same degree of thoroughness Much general 
mformation may be imparted in a well-chosen senes 
of lessons in nature study, while chemistry and physics, 
begun later, should be earned on to the end of school 
days Many illustrations of facts relatmg to other 
subjects may be introduced m a less formal manner, 
not as school lessons but with the aid of the lantern 
and a sort of popular lecture, not to be followed by 
any examination or other test which only frightens 
young people away 

The circular from the Board of Education contains 
the remark that with four penods of 45 mmutes m the 
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morning and three m the afternoon for five days per 
week, a full week consists of thirty-five periods ” But 
It will be found that these thirty-five periods for 
instruction include two for physical exerases, two for 
manual work, two for drawing, and one for music, or 
seven penods altogether, and some of these mav be 
interrupted or replaced temporarily without loss 
Thus when games are properly organised they may 
replace physical exercises, and manual work may, to 
some extent, be replaced by experimental work in the 
physical or chemical laboratory at the suitable age 
These are questions which will not be settled immedi- 
ately, and with others they might well be considered 
at a meeting of the Science Masters’ Association, 
especially with reference to the question as to how 
many of the science periods should be given to physical 
and how many to biological studies, the latter bemg 
often totally neglected 


Archaeology and Technology of Carpets 

Hand-woven Carpets Oriental and European By 
A F Kendrick and C L C Tattersall Vol i 
Pp XI + 198 Vol 2 Pp XI + 205 plates (Benn 
Bros , Ltd , 1922 ) io5r net 

T HL pile carpet, though now an essential element m 
European domestic economy, is of foreign origin 
Weaving is one of the most ancient and widespread of 
arts, and to produce a pattern by interlai mg contmuous 
threads is a natural development from it From this 
to usmg threads of different colours is an easy transi- 
tion But to set the threads m a vast number of short 
lengths upon end, and to pack them so tight that thc> 
keep that position, entails so much skill and uses so 
much material that they can only have been originally 
produced m response to very special conditions 
Those conditions are encountered m the life qf the 
nomads of Central Asia The extreme changes of 
temperature in that part of the world, the demand 
of the nomadic life for portable and non-conducting 
fabrics, and the ample supply of wool available to 
these herdsmen, fit in with the archaeological findings 
Central Asia is thus designated as the home of the pile 
carpet Recent excavations in that region have 
brought to light small fragments of such ancient 
carpets Most curiously, however, the earliest com- 
plete pile carpet known is of European manufacture 
It was prepared toward the end of the twelfth century 
in a nunnery at Quedlinburg m the Harz Mountains, 
and represents the well-known medieval theme of the 
“ Marriage of Mercury and Philology ” Oriental literary 
influence was very strong in Europe at that penod 
The art of carpet-weaving may well have come to 
Europe at this time along with “ Arabian ” science 
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The earliest carpet of which a detailed description 
has come down to us, was made for the Persian ( hosroes 
(S3i"579)> his successors used it until the last 
Sassanian kmg, Jazdegerd (632-651), pursued by the 
Arabs, was assassinated at Merv The Persians are said 
to have had two loves, gardens and dnnking, and this 
carpet was used for the drinking feasts in the stormy 
wmter season when it was impossible to stav m the 
garden The carpet was designed to portray a garden 
and was tailed “The Spring of C hosroes ’’ It was 
woven as though planted with trees and sprmg flowers, 
intersected by brooks and pathways Several very 
ancient Persian carpets, with a design which recalls 
that of ( hosroes, have survived 

India was much later m tin field than Persia, and 
does not appear to have produced pile carpets until 
the sixteenth century Pile carpets were devised to 
meet the needs of colder climates than India, and in 
such climates suitable wool tor making them can more 
easily be grown The export trade in Indian carpets 
began in the seventeenth centurv, and has now reached 
very considerable proportions After the middle of 
the nineteenth century i arpet-knotting was begun in 
the jails, and many of these “ jail-carpets ’’ are now on 
the market The\ are mostly copied from old patterns 

In Turkey the carpet industry was stimulated in the 
early part of the sixteenth century, when Selim I In 
1514, and again Suleim in I m i ‘134 entered Tabriz and 
carried off craftsmen to Asia Minor Much earlier, 
however, an export trade between the \natolian ports 
and Europe — esperiallv Venice — had been opened up 
and carpets began to come westward Few of these 
have survived, but a number are represented in the 
works of Dutch and Italian artists, Jon van Eyck, 
Memlinc, Van der Goes, Holbein, Ghirlandajo, Pin- 
turicchio, and others 

The first European country to develop a carpet 
industry was Spain, which was producing carpets of 
similar design to the Turkish in the fifteenth century 
In England little was known of carpets until at least 
a century later Paul Hentzer, a German who came 
to London m 1598, states that Queen Elizabeth s 
presence-chamber at Greenwich was strewn with hay 
Even rush-matting, though used by the hrench from 
the beginning of the fifteenth century, does not seem 
to have come mto general use in this country till the 
reign of James I Pile carpets, how ever, were beginning 
to be imported mto England from the East about the 
middle of the sixteenth century, and the actual makmg 
of them here was not long delayed A carpet repre- 
sented on a fine plate m this volume has m the middle 
the arms of England with the initials of Queen Elizabeth 
and the date 1570 

Before the end of Elizabeth’s reign the English 
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Turkey Company had begun direct tradmg with the 
Eastern Mediterranean, and carpets were more easily 
obtained Some of these were copied more or less 
faithfully in England A " Turkey ” carpet of English 
manufacture is in the Victoria and Albert Museum 
beanng the inscription, “ Feare God and keepe his 
commandements made in the yeare 1603 ” Some 
light IS thrown on the manufacture of such carpets by 
a chapter in Hakluyt’s “ Voyages ” “ Certame 

directions to M Morgan Hubblethome, Dier, 
sent into Persia 1579,” where we read “ In Persia you 
shall finde carpets of coarse thrummed wool, the best 
of the world, and excellently coloured those cities 
and towns you must repair to, and you must use means 
to learn all the order of the djing of those thrums, 
which are so djed as neither ram, wine, nor yet 
vinegar can stain If before you return you 

could procure a singular good workman m the art of 
Turkish carpet-making you should bring the art into 
this realm ” 

These magnificently illustrated volumes provide a 
complete key not only to the history of carpetry, but 
also to the technology and identification of carpets both 
ancient and modem The text is lucidlv and attract- 
ively wntttn The illustrations are largely drawn 
from the collection at the Victoria and Albert Museum, 
to which have been added many of the plates from 
Neugebauer and Orandi’s “ Ilamlbuch der orienta- 
hschen feppichkunde ” and other sources The 
authors, printers, and publishers arc to be congratu- 
lated heartily on this singularly attractive production 
Chari Es Singer 


Vitalism and Anti-Vitalism 

Grundlagen etner Biodymmtk von Prof Dr Johannes 
Reinke (Vbhandlungen zur theoretischen Biologie 
Herausgegeben von Prof Dr Julius Schaxel, Heft 16 ) 
Pp v-(-i6o (Berlin Gebruder Borntraeger, 1922 ) 
12s 

Handbuch der Pflamenanatomie Herausgegeben von 
Prof K Linsbauer i Abteilung, i Teil Cytologic 
Band i Zelle und Cytoplasms Von Hennk 
Lundeg&rdh Pp xii+ 193-402 (Berlin Gebruder 
Borntraeger, 1922 ) 24^ 

L’Orgamsation de la mattire dans ses rapports avec la 
vie itudes d’anatomte ginirale el de morpkologte 
expirimentale sur le tissu conjonettf et le nerj Par 
Prof Jean Nageotte Pp vi-t-56o-t-4 planches 
(Pans F6hx Alcan, T922 ) 50 francs 

T hese three books all deal with the fundamental 
question of the relation of the activities denoted 
by the term " life ” to the constitution of the matter m 
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which they are exhibited When livmg matter 1$ 
analyrsed (and necessarily killed m the process) it is 
found to consist of proteids, fats, carbohydrates together 
with certam metallic salts What has made this 
mixture “ alive ” ? Is there, as Verworn supposed, & 
living substance par excellence for which the other 
materials in protoplasm constitute an environment? 
Verwom named his hypothetical substance “ biogen," 
and “ life " was supposed to consist of the charactenstic 
reactions of this substance with surrounding materials , 
reactions by which the biogen molecule was partially 
destroyed, but as the result of which a residue was left 
from which a new biogen molecule was reconstituted, 
and so the continuity of life was maintamed If, on 
the other hand, the difficulties involved in the supposi- 
tion of a specific biogen molecule are too great to be 
overcome, life may be supposed to consist in the mutual 
reactions of a characteristic mixture of substances, and 
no single substance viewed apart from the others can 
be considered alive In this case all depends on the 
specificity of the mixture — in a word, on the physical 
structure of the living matter We may phrase it in 
another way if we say that life depends on the }uxta~ 
position in a definite way of unlike substances But how 
is this physical structure maintained? Is there a 
reduced copy of the frog in the frog’s egg ? 1 hat no 
typical physical structure will explain livmg phenomena 
has been clearly proved by Driesch No imaginable 
“ constellation of parts ” would survive the changes 
described by Driesi h m his account of his experiments 
and yet yield the same typical result which was given 
by the origmal mixture 

Now the authors of the three books before us all 
agree in rejecting the biogen theory the first falls back 
with some hesitation und the use of different words on 
an explanation which is closely akin to the entelechy 
of Dnesch, the second ignores the difficulties raised by 
the view that protoplasm is a mixture, but Prof 
Nageotte vehemently denounces vitalism The only 
reason, he asserts, that we believe m such an empty 
concept IS the unfortunate circumstance that we our- 
selves are alive, and our hfe is the “ accidental ” 
result of our organisation — a phrase which " gives 
us furiously to think ” It is not quite clear how 
on Prof Nageotte’s view science itself can exist, 
and how an “accidental result of our organisation" 
can either acquire or impart “ knowledge " of pheno- 
mena outside us But as we shall see, Prof Nageotte, 
while like Balaam he begins with the intention of 
cursmg vitalism, is led like the prophet to bless it 
altogether — although he is not conscious of the fact, 

Prof Reinke’s book 1$ an attempt to make a com- 
prehensive survey of the charactenstic peculianties 
of animals and plants and so to deduce general laws 
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governing life The la^^ s which he formulates are three 
in numljer, namely, (i) All life begins from pre-existmg 
life, (2) There is a tendency to the restitution and 
maintenance of typical form m spite of its continual 
destruction by catabolism , (3) Psjeha phenomena are 
only manifested m connexion with living material 
But, according to Remke, it is by no means allowable 
to attribute a “ psyche ” to all forms of living matter, 
It IS a contradiction in words to imagine a “ psjche ” 
where there is no evidence of sensation , and so he is 
unable to attribute feeling to plants Since, however, 
the protoplasm of plants ohe>s the same laws as that 
of animals, and its activities are not explicable on any 
conceivable theory of physical structure, he mvents the 
word “ diaphysK al ” to denote the basis of these 
activities (It IS a pity that he seems to be unaccjuainted 
with the work of Sir Bahadur Bose ) ‘ The pec iiliar 

combination of ‘ elementary mec hanisms ’ in the 
organism constitutes its being and is of diaphjsical 
nature ’ He pours scorn, which we think is deserved 
on “ materialistic vitalism ” By this phrase is meant 
the attempt to escape from the impasse cre.itcd by the 
impossibility of explaining life b) phvsical structure, 
through the invention ol an imagmary senes of units 
many thousands of times smaller than the electron, to 
which arc attributed imaginary properties so as to 
account for living phenomena He states, “ By assimi- 
lation as by other chemical pi oc esses (c f the formation 
of chlorophyll and enzyme) we onlv obUm lifeless 
substances The ‘ vitalising’ of these substances tikes 
place only by their insertion in tlie framework of 
protoplasm ” — and this essentially vital step he terms 
“ epiplasty ” 

As might be expected. Prof Remke encounters the 
Mendelian “ gene ” and in our opinion lakes it far too 
seriously A gene he considers to be a vital unit 
“ which controls energy, material, and pattern , out of 
which definite form develops ” It is becoming every 
day clearer ihai a “ gene ” ts not a definite unit of struc- 
ture at all, but simply the measure of the amount of patho- 
logical damage which the hereditary substance has under- 
gone It is a measure, in a word, of the “ imperfection 
of regulation ” The differences lietween two allied 
natural races are not measurable m genes but in different 
adaptations , the overwhelming majority of Mendelian 
mutations arise under the unhealthy circumstances of 
domestication they are nearly all recessive to the 
parent strain, from which they differ not only in special 
diagnostic marks but in weaker constitutions , in the 
few cases where they are dominant to the normal form 
they are generally so virulently »pathological that when 
crossed with their like the results are lethal 

It seems to us after careful perusal that all that Prof 
Remke states as to the peculiarity of livmg processes 
NO 2777, VOL. Ill] 


has been said manv times before Reinke’s influence 
of “ the whole on the parts ” and his “ dominants ” 
are simply Driesch’s entelcchv in other language — 
while so long ago as the earlv ’eighties Tyndall stated 
that It was not the nature of the forces miniftsted in 
living matter but their combination which constituted 
the miracle of life The importance of the book con- 
sists in the tardy recognition, by a leading botanist, 
of the impossibility of explaining life In phv sics and 
chemistry alone 

Prof Lundeg^rdh’s “ Ztllc und Cytoplasma ” is one 
of a senes of text-books devoted to the elucidation of 
the anatomy of plants, and consequently it is concerned 
almost exclusively with the cytology of vegetable 
cells 

It IS bciutifully illustrated, and so far as plants are 
comcmed the information contained in it is well up-to- 
date , but the author seems to be less well informed on 
the most recent advanees in animal cytology It is 
a ( har le teristic botanical point of v lew to attempt to 
denv , as he docs, the all-importance of the nude us m the 
transmission of hereditary (jmlities According to him 
the nucleus derives its imjxirtance only from ( oritaining 
in It some links in the chiin of ihcmuiil ri actions which 
mike up metabolism Nature’s critical experiment in 
the formation of the animal spermatozoon is ignored 
b\ him Wlicn wc find thit in animils the sole con- 
Iribution of the father whiili contains the basis of ill 
his hereditarily trinsmissible qualities is a condensed 
nucleus, the question as to the function of the nucleus 
seems to he dec isiv ely answered 

Lundegardh agrees with Remke in considermg pro- 
toplasm to be a mixture of various colloids of different 
chemical composition He emphasises the enormous 
varietv ot chemical changes which such a constitution 
would entail, and with the perpetual change from sol 
to gel and vice versa he shows that the visible structure 
must be continually altering and that the gnuiular 
theory of the constitution of protoplism propounded 
by Altmann, the filar theory of Flemming, and the foam- 
work theory of Butsc hli, m ly all be to a c ertain extent 
true under certain conditions, but that under other 
conditions there may be no visible structure at all, and 
that the living material may present the appearance of 
a homogeneous fluid He like Remke, will have nothmg 
to do with a hypothetical ultramicroscopical constitu- 
tion of mvisible units as an explanation of life He 
condemns with equal severity the supposed difference 
between “ idioplasm ” and “ somatoplasm,” and he 
sharply cnticises the unthinking acceptance of what 
can be seen in preserved specimens as a true indication 
of what exists during life It is here that his argu- 
ments would be very much reinforced by a better 
acquamtance with the results obtained by Chambers 
C I 
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and Seifert in the microdissection of living cells The 
attempt to constitute the mystenous mitochondria into 
permanent cell organs is equally opposed , he asserts 
that they are secondary formations, and that in the 
growmg point of Anthoceros the youngest cells are 
devoid of them but that they appear in the older cells 
The great defect of Lundeg&rdh’s exposition seems 
to us to be his failure to show how a mixture of sub- 
stances with their consequent reactions can be an 
explanation of the typical character and persistence of 
living phenomena When a mixture of substances is 
enclosed in a test-tube definite reactions are set up 
which progress towards a state of eventual equilibrium, 
and an end-state is reached with a mixture of different 
substances and in different proportions from that with 
which we started In protoplasm, on the contrary, 
the typical nature and proportions of the mixture must 
somehow be maintained even m spite of increase in 
quantity — and these facts cannot be explamed by any 
purely ph>sical and chemical analysis 
Prof Nageotte’s book is widely different from the 
other two Although it professedlvdeals with the relation 
of matter to life, it really consists of the record of a series 
of fascinatmg experiments on animal grafts The 
results obtained are new and startlmg, but they are 
illustrated by what can only be termed an extremely 
bad senes of figures These are pnnts from photo- 
graphs, hazy and very msufficiently lettered, and we 
can only deplore that such good work should be mis- 
represented by such feeble illustrations 
We have said that Nageotte begms by condemning 
vitalism He states that the essential peculiarity of 
living things is not their chemical constitution, but a 
certain order in what he terms the micellar structure, 
the micella; being supra-molccular complexes Agreed, 
but It IS precisely the genesis and mamtenance of this 
order which is the inexplicable fact in living thmgs 
Nageotte even tnes to prove that there is a transition 
between dead proteid and livmg protoplasm, and as the 
principal support of his anti-vitahstic attitude is based 
on this supposed transition we must examme it in some 
detail He proceeds as follows Some dog’s blood 
collected in a test-tube is enclosed m a capsule of 
collodion open at one pomt This is introduced mto 
the pentoneal cavity of another dog, the open end of 
the capsule bong in contact with the pentoneum At 
the end of ei^t days the capsule is found to be com- 
pletely encysted the blood has clotted by the forma- 
tion of radiating fibres of fibrin, but the operung of the 
capsule is plugged by a cork of fibrous tissue nchly 
supphed by the host’s blood-vessels Now Nageotte 
mamtains that the regularly arranged bundles of fibres 
of the fibrous tissue are produced by the gradual trans- 
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formation of the radiatmg fibnn fibres , that the im- 
migration of fibroblasts (i e connective tissue cells) is 
secondary, and finally that these elementary fibres can 
grow by intussusception from the fluid surroundmg 
them The whole of the supposed transition is based 
on the arbitrary mclusion of mtercellular substance in 
the term livmg matttr Nageotte protests vehemently 
agamst what he terms the “ exoplasmic theory,” t e 
the new that this substance is the product of the 
secretion or bodily alteration of the exoplasm of the 
connective tissue cells , he terms it “ the mtemal 
medium ” But if he were an embryologist instead of 
merely a surgeon and an anatomist, he would see clearly 
that historically there is no other possible origin for 
his mtemal medium except the secretion of the sur- 
rounding celb and he himself admits that subsequent 
changes m it only take place under the mfluence of 
living cells m the neighbourhood Whether this 
mfluence is exercised, as he supposes, by the emission of 
ferments or by the production of secretion is a mmor 
matter If in company with the vast majority of 
histologists we regard the mtercellular material as 
dead, then the validity of the supposed transition is 
destroyed 

Among the most startlmg of Nageotte’s results is 
the discovery that it is possible to graft mto a living 
animal a piece of connective tissue which has been pre- 
served in alcohol or formaline A piece of tendon thus 
treated mtroduced under the skm of the ear of a rabbit 
becomes invaded by the surrounding “ fibroblasts ” , 
Its bundles of fibres become connected up at their ends 
with the surroundmg connective tissue, and thus 
definitely mcorporated in the skeletal framework of 
the ear When a piece of dead cartilage is similarly 
treated still more cunous results ensue The neigh- 
bouring “fibroblasts” surround it and form a new 
perichondrium These cells mvade the capsules of the 
cartilage laid open by the section These invading 
tongues burrow mto the cartilaginous substance, form- 
ing cavities which they surround by newly formed bone, 
although there is normally no bone whatever found m 
the rabbit’s ear 

If a segment of an artery of one dog preserved in 
alcohol be inserted between the cut ends of the artery 
of another dog, it becomes clothed with an endothehum 
Its layers of elastic and connective tissue become con- 
tmuous with those of the artery of the other dog at 
both ends , and it becomes provided with new smooth 
muscle fibres, which appear from the transitional 
forms observed to be modifications of connective tissue 
cells 

We pass now to Nageotte’s experiments with cut and 
regenerating nerves and nerve grafts As all are aware, 
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there have been two leading theories of nerve structure 
According to the older, nerves are formed by chains of 
cells the protoplasm of which becomes differentiated 
in place into nervous fibrils Accordmg to the newer 
and almost universally accepted view, first firmly 
established by Ramon y Cajal, the nerve fibre or axon 
throughout all its length is the outgrowth of a single 
cell, the neurone or neuroblast When it is cut the 
distal portion of the fibre, being separated from the 
influence of the nucleus contained in the ncurobUst, 
undergoes “ Wallenan ” degeneration the proximal 
stump grows out again mto the old sheath, and so the 
fibre IS regenerated According to Nageottc, both 
theones are true The axon, or, as he terms it, the 
“neunte,” is the outgrowth of the neuron, but it can 
only grow along chains of ectoderm cells which con- 
stitute the sheath of Schwann The only exception to 
this rule is when the axon reaches the ectoderm itself , 
in this medium it grows as a “ naked ” fibre The 
medullary sheath belongs to the axon itself , it is pro- 
duced by the confluence of mitochondria, and it is 
broken up and absorbed when the axon degenerates 
When a nerve has been cut and the axons have de- 
generated, there ensues a rapid proliferation of the bands 
of ectoderm cells both at the proximal and distal sides 
of the cut these bands form networks, and both cut 
ends may assume the aspects of swollen knobs The 
upper of these is termed by Nageotte the “ neurome,” 
the lower the “ gliome ” The neurome becomes in- 
vaded by new axons , many of these get into lateral 
branches of the ectodermal network and never reach 
their destinations, but when neurome and ghome meet, 
as they eventually do, some axons penetrate the lower 
part of the nerve and so function is restored 

Nageotte has also established the remarkable fart 
that if a piece of a nerve be cut out and employed as a 
subcutaneous graft it becomes the centre of a nodule of 
firm, tough connective tissue, evidently showing that the 
cells of Schwann emit some substance which acts as a 
stimulus to the production of this kind of tissue Bor 
this reason, when a long portion of a nerve has been lost 
and a graft is necessary to restore contmuity, a graft of 
dead artery or tendbn is often more effective than one 
of dead nerve 

The outstanding result of Nageotte’s researches seems 
to us to be that the connective tissue cells have the 
power of actmg as bone-cells, cartilaginous cells, “ fibro- 
blasts,” or even smooth muscle fibres, according to the 
circumstances m which they are placed , that m 
Dnesch’s words the prospective fate of a cell is deter- 
mined jiot by Its nature but*by its position — that 

EStt jede&v )edes kann ” and this is a vitalistic con- 
Ciqitian, not a tdiemical or physical one 

E W MacBride 


Early Mathematical Instruments in Oxford 

harly Science tn 0 \fotd By R T Gunther Part 2 
Mathematics Pp loi (London Oxford Uni- 
versity Press, 1922 ) lot (d net 

T hree years ago a very interesting exhibition of 
early scientific mstruments m Oxford was held 
at the Bodleian Library A small prmted list or 
catalogue of the exhibits was prepared at the time 
by Mr Gunther, to whom all those interested m early 
scientific instruments are much indebted for bringing 
together the various early examples existing m the 
colleges of the University of Oxford, and making 
them ivailable for inspection It was intended that 
this small catalogue should form the basis of a more 
comprehensive work dealing with the history of science 
at Oxford, chiefly on the instrumental side The 
first instalment (Chemistry) of this larger work was 
printed as a booklet in 1920 and afterwards publisl.cd 
(see Nature, March 3, 1921, p 13) The second 
instalment, dealmg with mathematics, has now been 
issued 

The stated object of Mr Gunther’s work is “ to 
draw attention to such material objects of value as 
still remain to us, with a view to their better preserva- 
tion, and to reviving the memory of the clever men 
who really helped science forward by the invention 
of practical methods, and by the cunnmg of their 
craftsmanship ” 

The first part of the booklet consists of “Notes 
on Early Mathematicians ” One of the first mathe- 
maticians connected with Oxford was Daniel of 
Morley, who resided there in the year 1180, but went 
to the mathematical school at Toledo to complete his 
studies, and afterwards returned to this country as 
a teacher The best known mathematician of this 
early period was the Yorkshireman, Jolm of Holywood 
(Sacrobosco), who died m 1244 In the fourteenth 
century Richard of Wallingford, Thomas Bradwarduie, 
John Maudith, Simon Bredon, John Ashenden, William 
Rede and others, raised Oxford mathematics to a 
high level, and at that time “ Oxford could boast 
more Mathematicians than any other country in 
Europe ” 

During the next century the study of mathematics 
was at a low ebb , m the middle of the century the 
only mathematical subjects required sf Oxford for the 
master’s degree m the quainvium wkre the first two 
books of Euclid and the astronomy of Ptolemy 
Cuthbert Tonstall (1474-1559) and Robert Recorde 
(1510 ?-i 558), the only two English mathematicians 
of note during the first half of the sixteenth century, 
commenced their studies at Oxford, but found that 
they could continue them better at Cambridge, and 
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Mr Gunther regards them as “ the founders of what 
has been the most brilliantly successful mathematical 
school m the world ” 

Considerable space is given to Recorde’s work, and 
It IS remarked that “ although Recorde was a Fellow 
of All Souls, yet two years back his name was quite 
unknown there, and not one of his numerous printed 
books IS in the College Library ” It has been 
possible, however, from existing documents, to re- 
construct the catalogue of Recorde’s private library, 
and this is given The first section closes with 
references to the work of Edmund Gunter (1581- 
1626), Wilham[jOughtred (1574-1660) — not an Oxford 


man, but a clever mathematician who “ appears to 
have given private tuition in mathematics to many 
Oxford men,”^ — Christopher Wren (1632-1723), Seth 
Ward (1617-1689), John Wallis (1616-1703), and 
Nathaniel Bliss, wlio was Savilian professor of geometry 
from 1742 to 1765 

The second part consists of a descnptive list of 
early mathematical mstruments belongmg to the 
University and colleges of Oxford, including some 
allied instruments in the collections of the Royal 
Society, Mr Lewis Evans — whose large and valuable 
collection, at present exhibited in the Bodleian, is 
now offered as a gift to the University (see Nature, 
December 9 and 16, 1922, pp 783, 828),— and a few 
others Of special interest is the seventeenth-century 
oak chest — ctsla mathematua (Fig i) — in the Bodleian 
Portrait Gallery, which onginally contamed the vanous 
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demonstration models of the Savilian professors, as 
detailed in the 1697 catalogue of the Bodleian Library 
In spite of its three different locks, the only portions of 
the original equipment now remammg are two small 
beechwood spheres Other mterestmg objects de- 
senbed are the “ Circles of Proportion ” of Oughtred, 
and the mstruments from the Orrery collection in 
Christ Church College This collection, which consists 
of elegant examples of the work of John Rowley and 
others at the beginning of the eighteenth century, has 
been “shut up m a cupboard ’’ since 1731, the year 
m which It came to Christ Church as part of a bequest 
of Charles Boyle, fourth Earl of Orrery 

The excellent condition of most 
of these instruments affords ample 
testimony to the efficiency, in this 
instance, of the “ shut cupboard ’’ 
method of preservation Unfortun- 
ately, this happy result is excep- 
tional, the more usual experience 
being of the Mother Hubbard t>pe 
Such collections, formed so that 
posterity may be able to see actual 
examples of the fine work performed 
by makers in the past, in some way 
other often dwindle, disperse, or 
disappear Various causes — war, fire, 
the carelessness or ignorance of a 
custodian, exigencies of space re- 
quired for other purposes, the trans- 
ference of such objects from one 
department to another concerned 
only with modern developments and 
witli no sense of the high value of 
actual early instruments as ongmal 
documents— tend to produce such a 
result txperience in all countnes 
shows that the safest and most efficient way to preserve 
such specimens of the work of men who have played 
a big part in the development of modem civilisation 
IS to exhibit them under the proper conditions of 
secunty afforded by a national museum, so as to be 
available continuously for inspection A Museum of 
Science should be rich m such objects, which testify 
in a very real manner to the state of advancement m 
past times in the art of constructmg scientific instru- 
ments 

The last part of Mr Gunther’s book consists of 
short notes, arranged m chronological order, on 
mathematical instrument makers from the latter part 
of the sixteenth to the early part of the nmeteenth 
century We look forward with mterest to * the 
publication of the next mstalment, which will deal 
with astronomy at Oxford 
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Principles and Practice of Butter-Making By Dr G L 
McKay and Prof C Larsen Third edition, largely 
rewritten Pp xiv + 405 (New York J Wiley 
and Sons, Inc , London Chapman and Hall, Ltd 
1922 ) i£s net 

The volume under notice is the third edition of one of 
the best-known American books on commercial butter- 
making , It deals with the subject with great thorough- 
ness, and contains information which has been colleitcd 
from the best sources The introductory chapters give 
an account of the composition of milk, its see retion 
and the conditions which influence secretion Next 
come the properties of milk, and these are followed liy 
an account of the changes which milk undergoes when 
heated In an account of the peculianties of butter 
fat, stress is laid upon the great value of this fat in 
nutrition, owing to its content of the fat solulilc 
vitamin A There are chapters on the enzymes and 
bacteria found in milk, and the causes which induce 
variations in the pen entage of fat 
Sampling and testing of milk and cream, both from 
the point of view of fat content and suitabilit> lor 
iiutter-making, are dealt with, and the best creamery 
methods for the estimation of fat in butter are gi\ en 
while there are also chapters dealing with modes of 
payment for milk and cream delivered to the factorv 
The various t>pes of separators and the best means 
of separating milk naturally occupy a prominent place, 
and the jireparation of the cream for churning is 
fully discussed Excellent chapters are written upon 
the churning, working, washing, and finishing of 
butter from the point of view of creamerv practice 
Packing and marketing of butter , delects and their 
causes , judging and grading , storing, particularly 
cold storage (descriptions of the plant arc also given), 
are all dealt with fully 

Handbook of Commercial Geography By Geo G I 
(hisholm New edition Pp xm-i- 824 (London 
Longmans, Green and Co , 1922 ) 2^i net 
\i L geographers and economists will welcome this new 
edition of Mr Chisholm’s well-known work with its 
scrupulous accuracy of detail The previous edition 
was published eleven years ago the present, a ninth 
edition, was almost ready when war broke out in 1914 
The necessary delay in publication has enabled Mr 
Chisholm to revise the book according to the present 
condition of the world The book has been reset 
throughout, which has allowed the incorporation in 
the proper places ap the text of the matter in several 
of the introductions of earlier editions, and the chapter 
on trade routes The section on the British Isles has 
been extended considerably Several new maps have 
been added including rainfall and actual temperature 
charts The valuable statistical appendices have been 
revised to 1913 and increased in number A new 
mature is a long list of alternative geographical names 
While the book has grown, its well-known features 
remam unchanged, and few^tvorks of reference are 
better arranged or indexed than this standard volume 
on commercial geography It is a monument of pams- 
taking research, clear thinking, and encyclopedic 
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knowledge, indispensable not only to every serious 
student of geography and economics, but also to all 
engaged in trade and commerce 
The Canary Islands Their History, Natural History, 
and Scenery 4 n Account of an Ornithologist's Camp- 
ing Trip in the Archipelago By D A Ranncrman 
Pp XVI + 365 + pi (London Gurney and Jackson, 
1922 ) 30s net 

Thl problems presented by insular faunas and floras 
are of the greatest interest both to the student of geo- 
graphical distribution and to the geographer C hapters 
V and VI of this rather uncomfortably heavy book 
deal respectively with the aflinities and origin of the 
Canarian flora, the modes of dispersal of the trees and 
plants, the distribution of animal and bird life m the 
( anary Islands, and some problems which they suggest 
The author gives numerous examples of the influence 
ol complete isolation on the differentiation of birds no 
longer able to interbreed with the continental stock 
from whiih they sprang , and m some cases, e g that 
of the Puerteventura bustard, is able to suggest how 
the local conditions may have contributed towards the 
selection of geographical subspecies The chapters on 
the origin, geology, and physical charaeteristics of the 
islands are convenient summaries for the general 
reader, while references to larger works and original 
papers will enable those who w ish to consult the first- 
hind authorities 

Les Maladies parasitaires des plantes {Infestation- 
Infection) Par M Nicolle et J Magrou Pp 199 
(Pans Masson ct C le, 1922 ) 8 francs 
Two doctors of the Pasteur Institute have collabor- 
ated on the production of a text book chiefly for the 
benefit of the medical profession The ground covered 
IS vciy Wide, including diseases due to both inscits 
and fungi Part I deals largely with gall form.ition, 
with short chapters on acands and nematodes The 
remaining parts give an outline of the diseases due 
to phanerogams, fungi, and bacteria, with a general 
discussion of such questions as viruleni c of attack and 
resistance to disease The complete absence of illus- 
trations IS a very serious drawback, even though it 
he considered ncccssarv on account of cost A further 
disadvantage is the lack of a bibliography, which 
would partly have compensated for the very' lirief 
treatment of each subject In other ways the book 
IS well produced and will serve a useful purpose m 
making information on plant diseases available to 
medical men 

Clocks and Watches By G L Overton (Pitman’s 
Common Commodities and Industries Series ) Pp 
IX +127 (London Sir Isaac Pitman and Sons, 
Ltd , 1922 ) 3f net 

Mr Overton has given us a most useful and interesting 
volume, describing tlie gradual evolution of time- 
pieces from the early water clocks, through the balance 
clock, down to the modern pendulum clocks and 
chronometers There are many illustrations, and the 
various methods of compensating for temperature are 
described m pljun non-tecltnical language In addi- 
tion there are details, probably new to many readers, 
relating to the striking mechanism of clocks and of 
repeater watches The latter are stated to have come 
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to an end when the introduction of lucifer matches 
made it easy to read an ordinary watch at night 
There is a chapter dealing with the artistic side of the 
subject, and describing several clocks and watches 
of special interest and beauty It is altogether a 
book that will appeal to the general reader quite as 
much as to those specially interested in time-determina- 
tion A C D C 

Anthracite and the Anthracite Industry By A Leonard 
Summers (Pitman’s Common Commodities and 
Industries Senes) Pp x+126 (London Sir 
Isaac Pitman and Sons, Ltd , 1922 ) 3s net 
This book seems to be a combination of a scientific 
manual and a coal-dealer’s propaganda circular With 
some useful information about anthracite, we find 
other matter — on p 26 a statement that in 1921 the 
South Wales coal-owners were losing 2 s, 000, 000/ 
a year because of “ unwanted young men — ‘ hot- 
heads ’ and agitators ” m the mines — an example of 
“ what the industry is up against ”, on p 69 we 
have a series of testimonials in the approved stvle, 
and “ tourist faalities m the beautiful anthracite 
district ” m Chapter II The printing of advertisements 
on the reverse of the title-page is also distracting 
When information about anthracite is encountered 
m the book it proves interesting, but some patience 
IS required to find it “ lar,” we are told on p 112, 

“ also contains chemicals, such as carbolic acid and 
saccharine ” 

Polarity Bv Geoffrey Samsbury Pp 48 (London 
The Favil Press, Peel Street, W 8 , 1922 ) 3s 6d 
Mr Sainsbury’s artistically printed little book consists 
of a senes of short essays on sex, religion, education, 
society, and ethics The point of view of the author is 
unusual and independent, and it demands that the 
reader’s mind should free itself from many placidly 
accepted concepts Polanty, the author thinks, has 
never been adequately considered, as man invanably 
tries to bnng the problem of life and all attendant 
problems down to a single issue Polar conflict is to 
be seen everywhere, and innumerable problems hinge 
upon this relationship and to none of this type can I 
there be any final answer There is also a plea for a 
willingness to see knowledge from a more general, 
instead of the extremely specialised, point of view 
There will be many readers who will dissent from the 
views here set forward, which will certainly stimulate 
thought 

Afa» — The Animal By Prof W M Smallwood Pp 
XV + 223 (New York The Macmillan Co , London 
Macmillan & Co Ltd , 1922 ) 12s net 
Prof Smallwood’s little book is interestmg but con- 
fessedly “popular,” and therefore fraught with the 
difficulties that are inseparable from aU “popular" 
presentations Its object is to summanse the dis- 
covenes of recent years, to mdicate some of their 
relations to the more fundamental problems of man’s 
physical existence, and to give a deeper msight mto the 
characteristics which man has in common with all life, 
and which exercise a profound mfluence on his entire 
existence The chapters on reproduction, heredity, 
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the problem of learning, and biology and progress are 
espeaally well done The whole book, though not 
absolutely free of error, is worth reading, and will be 
especially appreciated by readers possessed of biological 
knowledge 

Chemistry and its Uses A Text-Book for Secondary 
Schools By W McPherson and W E Henderson 
Pp viii + 447 (London Ginn and Co, 1922) 
^s 6d net 

The text-book before us is mtended for use m Amencan 
high-schools, and would probably be very suitable 
for that purpose It is written from the pomt of view 
of the patriotic American, and naturally refers prin- 
cipally to American conditions There are some repro- 
ductions of portraits of well-known chemists Each 
chapter is provided with exercises, and a rough equality 
of division IS adopted between pure and applied 
chemistry (includmg organic chemistry, treated very 
superficially) There are numerous illustrations of 
lalielled bottles even assuming that these contained 
what IS represented when they were photographed, 
the value of the pictures is not at all clear Surely 
It IS not intended that they shall replace actual ac- 
quaintance with real substances ? The ai tual text 
IS clear and accurate, so far as it was examined, and 
the book would mterest English teachers 

Chemistry for Beginners and Schools (with Glossary) 
By C T Kmgzett fourth edition Pp vii + 237 
(I ondon Bailli^re, Tindall and Cox, 1922 ) 5s net 
The continued demand for Mr Kmgyett’s book 
indicates that it is serviceable to numbers of readers 
It is clearly written, and contains many interestmg 
experiments The glossary will also be found useful 
by beginners , surely, however, “ lixiviate ” is com- 
moner than “lixurate” (p 212)? The section on 
“ Force and Energy ” (pp 34-52) requires revision 
It is very much out-of-date in parts, and not up to the 
standard of the rest of the book the statement that 
“ clectncity, like heat and light, is a form of force ” 
(p 45), alAough It may have been true for Faraday, 
IS not so to-day The book is scarcely suitable for 
schools, as It provides no systematic course — the 
experiments are mtroduced at random 

Concrete and Retrf arced Concrete By W N Twelve- 
trees (Pitman's Common Commodities and In- 
dustnes Series) Pp x + 137 (London Sir Isaac 
Pitman and Sons, Ltd , n d ) 3s net 
The general reader will find a great deal of mteresting 
matter in this book, which is explanatory and practic- 
ally free from calculations Sufficient is given to 
make clear the nature of the matefials employed and 
then: combination, and the author has included a 
number of examples of finished work which convey a 
very good impression of the extent to which concrete 
and reinforced concrete have been employed, and of 
their possibilities There are some historical notes, 
from which we ^ther that the ancient Egyptians were, 
thoroughly familiar with concrete, as is proved by a 
fresco m the temple of Ammon at Thebes, depictu^ 
hieroglyphically the making and use of concrete m 
the year 1950 b c 
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Letters to the Editor, 

\Tke Editor does not hold himself tesponstbU for 
opinions expressed by hts correspondents Nett fur 

can he undertake to return, niir to correspond with 
the writers of rejected manuscripts tntendtd for 
this or any other part of Naturi No notice is 
taken of anonymous tommunuations ] 


On the MlMlnS Element of Atomic Number 72 

Since Moseley s discovery of the fundamental laws 
of the X-ray emission it has become quite dear that 
the most simple and conclusive charactenstic of a 
chemical element is given by its X-ray spectrum In 
addition, Moseley’s laws allow us to calculate very 
accurately the wave-lengths of the X ray spectral lines 
for any element in the periodic table if those of the 
elements m its neighbourhood are known faking 
into account that the presence of a very small pro- 
portion of a definite element in any chemical substance 
suffices to give a good X-ray spectrum of this element, 
it is quite evident that for the eventual discovery of 
any unknown element X-ray spectroscopy especially 
as It has been developed by Siegbahn represents the 
most effective methocl 

In the Comptes rendwi of the Ppm Academy of 
Sciences for May 22 1922 Dauvilher announced the 
detection by means of X-ray spectroscopy of the 
element 72 m a mixture of rare earth metals This 
clement was identified by Urbain with a rare-earth 
element which he called celtium the presence of 
which he had previously suspected in the same 
sample For different reasons however, we think 
that Dauvilher s and Urbain s conclusions are not 
justified It appears from Dauvilher s paper that at 
any rate the quantity of the element 72 m the sample, 
if present, must have been so small that it seems very 
improbable that the clement 72 should be identical 
with the element winch in former papers Urbain 
claims to have detected in the same sample by in- 
vestigation of the optical spectrum and of the magnetic 
properties The only lines which Dauvilher cl urns to 
nave detected are the lines Lo, and L/ 1 ,, both of 
which he finds to be extremely faint [extrfmement 
fatble) The wave-lengths he gives however for these 
lines are about 4 Xu (i X u -io-“ cm) smaller 
than those which are obtained by a rational interpola- 
tion in the wave-lengths tables of Hjalmar and Coster, 
for the elements in the neighbourhood of 72 

From a theoretical point of view it appears very 
doubtful that the clement 72 should be a rare-earth 
It was announced in 1895 by Julius Thomsen from 
Copenhagen that from general consideration of the 
laws of toe periodic system we must expect between 
tantalum, which in many compounds possesses 5 
valencies and the tnvalent rare-earths, a tetravalent 
element homologous to zircomum The same view has 
also recently been put forward by Bury on the basis 
of chemical considerations, and by Bohr on the basis of 
his theory of atomic structure It is one of the most 
striking results of the latter theory, that a rational 
interpretation of the appearance of the rare-earth 
metals m the penodic system could be given For 
these elements, accordmg to Bohr we witness the 
gradual development of the ^roup of 4-quantum 
electrons from a group containing 18 electrons into 
a group of 3a electrons, the numbers of elections 4 n 
the groups of 5- and 6-quanfliim electrons remauimg 
unchanged l^hr was able to conclude that in the 
element lutecium (71) the group of 4-quanturo electrons 
is complete, and we consequently must expect that in 
the neutral atom of the next element (72) the number 
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of electrons moving in 5- and 6-quantum orbits must 
exceed that in the rare-earths by one The element 
2 can therefore not be a rare-earth but must be an 
omologue of zirconium 

In view of the great theoretical importance of the 
question we have tried to settle it by an experimental 
investigation of the X-ray spectrum of extractions of 
zirconium minerals We have succeeded in detecting 
SIX lines which must be ascribeil to the element 72 
(in Siegbahn s notation La, a, (S,, |S„ ds and 71) 
The complication was met that the lines Lo, and o, 
he almost exactly in the place corresponding in the 
spectrum to the zirconium Ko, and o, lines in the 
second order Difficulties which might anse from this 
fact may easily be avoided by keeping the tension on 
the tube between the critical tension of the zirconium 
K-lmes (18 000 volts) and that of the L hncs of the 
missing element (lo.ooo volts) Besides, the relative 
intensity of the Ko lines is so different from that of the 
two I a lines that any ambiguity is already thereby 
excluded Not only the Lo lines but also the lines 
L/t, /S, and /i, weic is regards their mutual distance 
and their relative intensity m exact agreement with 
the expectation The values which we obtained for 
the wave lengths of the six mentioned lines all agree 
within one X u with those found by inteipolation 
Between our values for the lines Lo, and L/ 3 , and 
those published by Dauvilher, however there exists 
the discrepancy referred to of about 4 X u (m general 
for other elements which have been measured by 
Dauvilher and by Coster the discrepancy is never 
more than 2 Xu) Exposures under different 
conditions as well as a thorough discussion of the 
plates showed that the new lines found during our 
investigation cannot be ascribed to the first or lugher 
order spectrum of any other known element Our 
provisional results are La, =1565 5, a, -=1376, 
^.-'13^37 ^,=13502 7.-1177 Xu 

More accurate and complete data as well as photo- 
graphs of the spectrum will soon be published 

In a Norwegian zirconium mineral the new lines 
were so intense that we estimate the quantity of the 
element 72 present in it to be at least equal to one 
per cent Besides we investigated with low tension 
on the tube a sample of pure zirconiuinoxy de “ 
Also with this specimen the Lo lines W'ere found, but 
very faint It seems to be very probable that ordinary 
zirconium contains at least fioin o 01 to o 1 per cent 
of the new element Especially the latter circum- 
stance proves that the element 72 is chemically 
homologous to zirconium Experiments are in 
progress to isolate the new element and to determine 
its chemical properties 

For the new element we propose tht name Hafnium 
(Hafntae -Copenhagen) D Costfr 

Ct Hlvksy 

Universitets Instrtut for teoretisk Fysik, 
Copenhagen January 2 


Continental Flotation and Drift 

The theory that the continents have shifted their 
positions during geological time and, possibly, are 
still in motion has lately excited much discussion 
The principal obstacle to its acceptance is the difficulty 
of adducing a force adequate to bring about the move- 
ments Many years ago Osmond Fisher (" Physics 
of the Earth's Crust " p 339) ascribed general con- 
tmental movements of this kind (accounting for 
the Atlantic nft, etc ) to the disturbance of the 
Pacific basin due to the genesis of the moon, on 
Darwm's well-known theory Lately, Wegener has 
brought forward much evidence in favour of con- 
tinental movements But I do not think he has 
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discovered any adequate source of the motion The 
polefluchthrafi is too feeble, it is purely meridional 
in direction and is inconsistent with the existing 
distribution of the land It is probably ineffective 
A differential soli-lunar attraction on the emergent 
features of the continents is obviously inadequate 
The fact is Wegener works out the theory on the 
basis of a westerly drift of the continents In doing 
so I think he is in error An adequate force appears 
available provided an easterly drift is postulated , 
and so far as I can see the theory grows in probability 
when examined from the new point of view 

According to Sir George Darwin, the tidal effects 
of sun and moon acting on a stiff yet viscous 
planet ’ ( The Tides, p 277) must produce a 
retardation of the surface crust relatively to the 
interior He states that this is speculative as regards 
the earth but this was written tw enty-five years ago 
The great fact of the isostatic compensation of the 
continents proving their flotation in a viscous 
magma, was not then supported by such strong 
evidence as Hayford and others have since adduced 
I assume that the differential motion exists (or formerly 
existed) and that the floating continents possess a 
slightly less rotational velocity than the deeper parts 
of the underlying magma, the velocity of which 
continues to increase downwards until a more rigid 
interior is reached 

The consequence of this assumption is that the 
eastern velocity of every land area on the globe 
depends to some extent upon its downward penetration 
into the sustaining magma A continent upon which 
a great geosynclinal loading is progressing becomes 
acted upon by the faster moving layers and is exposed 
to a force which is continuous and relentless and the 
intensity of which depends on the area and depth 
of the protuberance whether the resultant motion 
of the continent will be due east relative to the 
surface crust, or whether it w ill take up a turning or 
rotational motion, will depend on the location of the 
applied force If excentric a rotational movement 
must ensue If uniform over the continental area — 
as in the case of a great revolution " or oceanic 
invasion — the drift will be towards the east 

According to this view America did not leave 
Europe and Africa but was left behind by them 
riieir increased easterly velocity was possibly 
asciibable to the great Laramide submergence of 
South Europe, South Asia, and North Africa (Ihe 
tidal effect is greatest in equatorial regions ) In a 
similar manner New Zealand left Australia the 
force in this case being plainly referable to the 
isostatic compensation demanded by the lofty ranges 
of New Zealand So also Ceylon was torn from 
Peninsular India , the fracture line of the eastern 
Asiatic coast was produced, etc 

As regards mountain elevation it is evident that, 
while from the present point of view mountain 
building IS in every case ultimately referable to tidal 
forces, mountains may develop in different circum- 
stances They may, in central continental areas, 
be conditioned jpartly by magmatic pressure from 
beneath, partly by crustal pressure In such a case 
as the western mountains of Amenca the magmatic 
pressure eastwards must be the pnncipal agent The 
continental movement gives rise, in this case, to a 
depression of the bordering ocean floor — & “ wake ” 
But, again continental movements may give rise to 
mountain chains by the direct pressure between land 
masses In this manner the Himalayan chains prob- 
ably onginated The force ansing out of the com- 
pensation required by the great and lofty central 
plateaus of Asia sufficiently accounts for a turning 
movement around the more stationary features of I 
Peninsular India and the Arabian Plateau This is 
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m harmony with the current view that the fold- 
mountains of Asia were diverted by the resistance of 
those massive earth blocks J Joly 

Innity College, 

Dubhn, December 31 

Since my return from the Falkland Islands a few 
months ago I have followed with great interest the 
course of tlie discussion in the columns of Nature 
which has ensued upon the pubhcation by Prof 
Wegener of his revolutionary views on the flotation 
and drifting of continental masses During my 
recent geological survey of the Falkland Islands I 
was very greatly impressed by the extraordinary 
similarity of the geology of the Islands to that of Cape 
Colony Ihe geological succession comprises rocks 
ranging in age from Archecan to Permo-Carboniferous, 
although rocks of Cambrian, Ordovician, and Silurian 
age appear to be absent The oldest rocks closely 
resemble some of the Archaean rocks of Cape Colony , 
and from the Devonian to the Permo-Carboniferous 
the lithological and pala?ontologicdl succession is 
practically identical in the two areas Ihc post- 
Tnassic dolerite dykes of the Falklands are also 
very like the intrusions of the same age in Cape 
Colony The cast and west folding so evident 
in the southern part of Cape Colony makes the most 
conspicuous feature in the Falkland Islands The 
only notable point of difference in the two areas is 
that whereas in Cape Colony the lowest division of 
the Cape System (Devonian) namely the Table 
Mountain Series is mueh folded, the eorresponding 
rocks m the Falkland Islands have escaped such 
disturbance and he almost horizontal, or with only a 
gentle dip over an area of many square miles The 
equivalents of the middle and upper members of 
the Cape System (Bokkeveld Series and Wittebere 
Senes) are, however intensely folded in the Falkland 
Islands 

From the orthodox point of view one has to believe 
in the persistence in minute detail, of a strati- 
grapliical seejuence representing the passage of a 
great period of geological time across the 5000 miles 
of ocean which separate Cape Colony from the Falk- 
land Islands, ami, m face of the array of facts 
marshalled into such an orderly and effective host 
by Wegener and again by Du Toit, this becomes on 
a sudden, an unexpected strain imon one's faith 

In discussing the lee-fields of Gondwanaland in his 
vcr> interesting paper. Land Connections between 
the Other Continents and South Africa in the Past ’ 
(S Afr Journ Sci , pp 120-140, Dec 1921) Dr 
Du foit states that in the Falkland IsLnds the centre 
of origin of the ice is unknown I was able during 
my survey of the Islands, to note that wherever the 
glacial tillite at the base of the Permo-Carboniferous 
sequence was adequately exposed it was always 
possible to collect a varied assortment of rocks 
occurring as erratic boulders in the deposit, and 
certain types such as pegmatite, a coarse granite, 
and a pink quartzite, never failed to occur The one 
and only exposure of Archaean rocks in the Colony 
occurs at Cape Meredith, the southernmost point of 
West Falkland, and when I examined that area I 
readily recognised the pegmatite, granite and 
quartzite occurring there as similar to the ubiquitous 
boulders of the tillite Subsequent microscopic 
examination confirmed the identity of the rocks 

With regard to the direction of the striae on 
glaciated surfaces underlying the tilhte 1 never came 
across a really convmcing exposure, but in a few 
places on both East and West Falkland I noted, on 
the smoothed surface of the quartzite beneath the 
tilhte, what I regarded (although with some doubt) 
as glacial stnae, and m every case the markings ran 
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about N and S (magnetic) The evidence suggests 
movement of the ice from south to north, but we have 
no knowledge as to whether there did not exist, in 
Palaeozoic times, an exposed mass of ancient rocks to 
the northward of the present Islands 

Herbert A Baker 
(late Government Geologist for 
the Falkland Islands) 

Wood View, Grosmont Road 
PJumstead Common, London, S E 18, 

January 3 


The Determination of pH of Microscopic Bodies 

Neutral red has the almost unique property of 
being both an intra-vitam stain and a fairly good 
indicator It has also low salt and protein errors as 
Homer has shown (1917, Btochem Journ 11, p 283) 
If therefore cells are stained with neutral re<l the 
colour of the stain as observed with the microscope 
enables one to ludge roughly the pH within the cell 
Working on certain marine protozoa I have found 
a method of greater accuracy than that of merely 
judging the colour as seen down the microscope 
The method is simple and, so far as I am aware has 
not been recorded before 

A senes of tubes containing solutions of increasing 
pH IS made up in the ordinary way and a few drops 
of neutral red are added as indicator A stout card- 
board strip IS taken and holes are cut in it at intervals 
so that the strip will carry the senes of tubes (each 
tube fitting tightly) 

The strip with the tubes hanging freely below it is 
now suspended in the window With the aid of the 
microscope condenser the senes is focussed sharply 
in the plane of the object which is being examined 
The appearance down the microscope now consists 
of the stained object and by its side the image of the 
series of tubes both are seen against the same 
background of sky By simply tilting the mirror 
the unages of successive tubes of different pH can be 
brought into luxtapositiou with the object examined 
In this way the pH of the stained body can be deter- 
mined by direct comparison 
I have found that the pH determined by the above 
method can be checked roughly as follows The 
mirror is tilted so that the image of one of the tubes 
forms a background against which the object is seen 
In these circumstances the object is illuminated by 
light of the particulai quality corresponding to the 
colour of the tube A succession of tubes is used in 
this manner as a background for the object 
When the background transmits the same quality 
of light as the stained object the latter appears 
relatively light and transparent this occurs when 
the colour of the object and the background cor- 
respond to the same If the object is illuminated 
by light from a tube of higher or lower pH, the 
object appears darker owing to the fact that the light 
transmitted by the background is not exactly of the 
same quality as the light transmitted by the object 
The pH of the background tube against which the 
object appears lightest corresponds to the pH of the 
object 

It must be admitted that the colour change with 
the pH in the case of neutral red does not render the 
latter an ideal indicator for the second method but 
the effect is quite good enough to be used as a check 
Perhajis a better intra-vitam, indicator will be dis- 
covefed in the future, and m that case the method 
ought be developed to a fair degree of accuracy 
Xn all this work a good achromatic condenser is 
essential, for the diaphragm must be widely open in 
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order that the colours of both the object and the 
image of the tubes may be well defined 

When the light is bad or when artificial light is 
used, the definition of the colours is greatly increased 
if the hght 18 first filtered through a dilute solution 
of copper sulphate Using this filter, the red tmt 
due to the presence of acid appears darker and is 
more easily seen in lightly stained bodies 

C J- A Pantin 
The Marine Biological Laboratory 
Citadel Hill, Plymouth, December 14 


Divided Composite Eyes 

It would appear from Mr Mallock s letter (Nature, 
December 9) that our knowledge of the Aleyrodidze 
or White Plies is not so exact as it might be 
This however takes too pessimistic a view of the 
situation Whilst undoubtedly, much remains to 
be done, even with some of the British species, the 
specific limits of those to which he refers are quite 
well known to students of the group Indeed, as 
a result of my own researches I have been able, in 
recent communications to the Entumologut and the 
Vasctilum to assign our British species to no fewer 
than four distinct genera Aleyrodes Tetrahcia, 
Aleiirochiton, and Asterochiton, and the forms 
mentioned by Mr Mallock feveal themselves as 
comprising two genera and three species namely, 
Aleyrodes proletelia L A hrassua Walk , and Astero- 
chtton vaporartorum West 

Cleirly as no hint is given that any of his insects 
were bred from Chehdomum majus the figures given 
cannot represent A proldella as indicated by the 
legend tht> must be referred either to ileyrodes 
brasstetr or to Aderochiton vaporanorum If A 
brassices is the insect intended, then as a larva it 
feeds on cabbage as a pupa it lacks well-developed 
dorsal papillx and in the perfect condition has spotted 
1 wings with the median nervure appearing as a short 
spur On the contrary the larva of AderochtSon 
vaporartorum can be collected from any of the plants 
enumerated, its pupai have dorsal papillx and its 
imago possesses immaculate wings displaying no 
trace of the media 

lo the latter insect belongs the notoriety gained 
by the so called White or lomato during 
the past twenty years Unfortunately this Aley- 
rodid although a native of neotropical regions, is 
so adaptable in its food habits as to be nearly poly- 
phagous and furthermore has acquired the habit 
of wintering at ordinary air temperatures even in 
this rather bleak locality on the north-east coast A 
colony with which I was experimenting in 1921 
successfully withstood all the frosts of the wrtnter 
of 1921-22 the first brood of the present season 
emergmg in Mav 

A further point I cannot understand is Mr 
Mallock s comparison of the hfe-cycle of the Aley- 
rodidx with that of the Aphididx So different are 
the two cycles that 1 fvel sure that some mistake 
has arisen here In every detail of their structure 
and life history their affinities he rather with the 
Psyllidm (particularly with some of the Tnoz® 
possessing scale-like larvae) or toward the Coccidae 

Finally, I should like to point out that I am 
preparing a monograph of the British Aleyrodidae 
and should therefore be extremely glad to receive 
species of the group more especially if they are 
accompanied by their respective larvae and pupae 
J W Heslop Harrison 

Armstrong College, Newcastle-upon-Tyne, 
December 12 

C 2 
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I AM obliged to Dr Hamson for remarking on 
the mistake in my letter in Nature of December 9 
where m one place " Aphides " was wntten instead 
of " Coccidae ’’ The specific name proletella, placed 
under the outline sketch in Fig i a, was given on 
the authority of a well-known entomolomst to whom 
specimens were sent for identification Dr Harrison 
would name this brasstca 

With reprd to the number of genera and species 
to which he refers, the present tendency seems to 
be to multiply both unnecessarily Among the 
various Aleyrod^ids wljich I examinea there appeared 
to be considerable variation, and it was possible to 
collect from the same plant specimens differing in 
size from large to small through many gradations 
and having wing spots either well marked or nearly 
evanescent 

The difference between " species ” and *‘ variety ” 
18 one of degree, but specific difference may be claimed 
for races which have so diverged that a fertile mixed 
race cannot be produced from them Whether this 
condition is satisfied in any particular case can only 
be determined by rather laborious trials, but in 
the absence of evidence of this kind it would be more 
correct and certainly more convenient, while noting 
small differences (which may be constant in certain 
circumstances and localities) to treat them as 
varieties A Mallock 

9 Baring Crescent, Exeter, 

December 21 


Science and Armaments 

I DLS.IRE to direct the attention of readers of 
Naturf to a matter which I think to be of importance 
During the war of 1914-18 a great number of scientific 
men, other than those in the medical service, were 
engaged on work which was devoted entirely to 
military ends 

Since the armistice there has been some tendency, 
not unnatural perhaps, to confuse this war work with 
other researches earned out directs in the service of 
science In the Science Library, South Kensington, 
cheek by jowl with works on atomic theoncs or 
relativity, are found such books as one on the organisa- 
tion of the Army Signal Service, and another on 
poison gas warfare which adopts most successfully 
the language of a scientific text-book In the publica- 
tions of certain learned societies, nominally concerned 
with purely scientific aims, arc found descriptions of 
instruments and investigations of almost purely 
military interest The collection of war material at 
the Crystal Palace is shortly to displace the priceless 
collection of histoncal apparatus and instruments 
from the Western Galleries of the Science Museum , 
the instruments are to go into storage in a place 
where they will be inaccessible to the general public, 
for an indefinite period 

The lamentable implication seems to be that the 
development of armaments now holds a recognised 
place as one of the worthiest aims of science but that 
18 a doctrine which, I trust, is still very much open to 
question It is more probable that we simply lack 
good taste and a proper appreciation of relative values 

I venture to suggest tnat saence would be best 
served by keeping these things separate If neces- 
sary, let the Government extend a military museum 
to house such of the material from the War Museum 
as possesses real interest from the military point of 
view , It should not be allowed to displace a smgle 
Instrument from the histoncal collections Let us 
also refrain from filling our library shelves with 
matter of the kind previously indicate So may the 
temple of science be kept free from echoes of human 
quarrels I 
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The example of the Bntish expedition sent, m spite 
of the war, to test the Einstein effect has often been 
noted as an outstanding example of the wonderfully 
ispassionate internationalism of science, but it 
scarcely bears companson with the events of a hundred 
years ago when Davy taking Faraday as his assistant, 
travelled to Paris to lecture dunng the height of the 
Napoleonic wars We have gone far since those 
days — In which direction ? L C Martin 

Imperial College of Science, South Kensmgton 


Waterspouts 

With reference to the letter from Dr Hale Car- 
penter (Nature, September 23, p 414) describing an 
interesting waterspout seen over Lake Victoria, a 
letter has been received in the Meteorological Office 
from Mr H E Wood, of the Union Observatory, 
Johannesburg, descnbing the development of a cloud 
pendant seen by him on the afternoon of November 
19, 1922 The following extract from Mr Wood's 
letter describes the occurrence 

" The day was a particularly calm one, the morning 
was hot with a fairly dear sky, but early in the after- 
noon there were many cumulo-nimbus clouds in the 
sky I noticed particularly the uniformity in the 
base-level of all the clouds Just about 3 PM I 
noticed a little pendent cone under one of these 
clouds and, having seen a waterspout here once before 
(in 1910) thought this might become one and decided 
to watch It The waterspout developed rapidly and 
1 got Mrs Wood to make a senes of drawings of it 
Unfortunately the waterspout was rather too far 
away for photography — it would have been very 
small taken with an ordinary camera and I had no 
telephotographic lens available The interesting 
feature of the waterspout seemed to mo to be the 
detail of the earth-end (as shown in Fig i reproduced 
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from a sketch made at 3 15 p m ) there was a well- 
marked ‘ core ” surrounded by a less dense sheath 
It did not ram in the vicinity of this spout until some 
time afterward , so that the lower part would probably 
consist of dust Later we saw a senes of waterspouts 
in the same vicinity We estimated (when this parti- 
cular cloud became an active thunderstorm) that the 
distance of the waterspouts was about 8 miles and 
hence that the length of the column or height of the 
cloud base was about 3700 feet " 

The phenomenon noted by Mr Wood is very similar 
to that noted by Dr Hale Carpenter, except that m 
the present case the part shown in the sketch is 

£ rol»b}y due mainly to dust raised by the whirl It 

: possible, however, that the greater density of the 
central core is due to condensanon of water vapour 
D Brunt 



I STOOD watching the effects of an ordmary small 
whirlwind when a Swahili volunteered the mformation 
that similar phenomena were at times to be seen 
over the sea, but that, in those cases, what one saw 
was God {Muungu) drawing a whale {nyatngum) aloft. 
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Most SwahiUs have only a shadowy conception of 
what a whale is , to them it is a great snake which 
devours men and even boats When God is angry 
with one of these beasts, he lets down a rope by 
wtuch the monster is caught and drawn struggling 
to heaven H K Hornby 

Mpapua, Tanganyika Territory, 

November 21 


The Cause of Anticyclones 

In Nature of December 23, 1922 p 845, Mr W H 
Dines points out that the mam features of the pressure 
distribution of the atmosphere arc of a piermanent 
character, and, strange to say, the great areas of low 
pressure are over the cold poles, while the two belts 
of high pressure are on both sides of the equator 
m latitudes 30° or thereabouts and so far as the 
troposphere is concerned the atmo^here is warm 
over areas of high pressure Mr Dines remarks 
“ The difficulty should be faced and not ignored 

At the Royal Society, on November 23 last, I hid 
the pleasure ol hearing a paper read by Lindemann 
and Dobson who have succeeded in determining 
the temperature of the upper atmosphere (strato- 
^hcre) by observations of the luminosity ol meteors 
Thev estimate that at a height of 60 km the tempera- 
ture of the air is in the neighbourhood of 300° Abs 

In a paper communicated to the Phd Mae (vol 
XXXV , March 1918, p 233) I gave a diagram showing 
the probable temperature of the atmosphere between 
the poles and the equatoi up to heights of 70 km 
This diagram was constructed by plotting the 
temperatures ascertained by sending up self-register- 
ing balloons, and extrapolating for greater heights 
At the poles the temperature arrived at was about 
285“ Abs at 60 km In the paper referred to I 
concluded that the stratosphere over the poles and 
equator is much hotter than it is over the high 
jiressure belts at latitudes 30’ N and S of the equator 
— 20® C or more — and suggested that the winds of 
the earth are very largely affected by these differences 
of temperature 

The temperature values found by Lindemann and 
Dobson showed considerable variations when the 
results obtained by one falling star were compared 
with another I would suggest that the several 
results they obtained be plotted on a diagram the 
ordinates being temperatures at 60 km and the 
abscissae barometnc pressures Knowing the time 
and position of each falUng star the pressures could 
be obtained from meteorological charts My sugges- 
tion was that the upper atmosphere is hotter over 
low pressure areas than it is over high pressure areas 
R M Dkelfy 

Tintagil, Kew Gardens Road, Kew Surrey, 
December 27 


Sou Reaction, Water Snails, and Liver Flukes 

In Nature of November 25, p 701, Dr Monica 
Taylor mentions that the distribution of Ltmnesa 
truncatula in S W Scotland is very local, being rare 
or altogether absent from certain distncts in which 
sheep are known to be infected with liver flukes In 
such distncts L peregra is found infected withj^- 
fectly developed cercanae of Fasctola hepattca Free 
active cercarfse of the latter are also found 

In Nature of December 23, p 845, Mr R Hedger 
Wallace directs attention to4he prevalence of liver 
fluke disease in the Swansea valley, where rough 
pastures have been limed He asks, “ Does liming ^ 
wet sour pasture make it more congenial to the water 
snad ? '* 
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For the past year, as occasion permitted, we have 
been engaged upon the study of the distribution of 
snail species m relation to the hydrogen ion concen- 
tration of the soil and water A very staking limita- 
tion IS found for certain species and but few are 
found in the more acid habitats Thus, over quartr- 
ite at ^H4 8, nothing but a few Hyalinias could be 
found whereas around pHj numerous species exist, 
including I truncatula Fewer species are found at 
pH8, but those that do are often m great numbers, 
Hehcella caperata and more especially // vngata 
Upland peat soil is usually close to *114 6 , and rough 
pastures may be between that ana pH^ 4 or some- 
what over, so it seems highly probable that hming 
such land by bringing it to the neighbourhood of 
PH7, does make the conditions more favourable for 
the snails concerned in the transmission of the diSdase 

In cases where certain sheep in a flock are infected 
It would seem advisable to drive the flock to the most 
acid soil available provided it is strongly acid for in 
sue h a site the infected sheep will not be able to infect 
others, and so the disease may be stamped out or 
reduced in amount 

Where the neutral or slightly acid soil which appears 
to favour the occurrence of liver fluke disease is 
wanting transference to chalk or limestone soil, at 
about pH8 may perhaps be equally effective but it 
must be remembered that owing to leaching by rain, 
the steep places in such distncts may be less ilkaluie, 
or evt n acid 

It IS very desirable that the limits of distribution of 
L truncatula and L peregra should be dehned in 
relation to the reaction of the soil and water and the 
waters would be glad to receive samples of soil from 
infected and uninfected localities 

1 he distribution of snails in relation to soil reaction 
IS similar to that of plants, and it may be added that 
there is a widespread belief in the west of Ireland that 
liver fluke disease is caused by eating a certain plant 
found in holds where the disease has been known to 
occur The Gaelic name of the plant was mentioned 
to one of us but, unfortunately it has been forgotten 
1 he distribution of the plant may serve as a guide to 
the distribution of the snails in question 

W R G Atkins 
M V Lebouk 

Marine Biological Laboratory, Plymouth, 

December 28 


Amber and the Dammar of Living Bees 

In the issue of Nature for June 3, 1922 ^ol 109, 
713), a letter is published from Prof T D A 
ockerell, of the University of Colorado, on ‘ Fossils 
in Burmese Amber This refers mainly to amber 
obtained from the amber mines in the Hirkong 
Valley, which I visited m hibruary 1921 In that 
letter Prof Cockerell, after investigating the insects 
preserved in specimens of the am^r, agrees with me 
111 placing the age of the amber-beaang beds as the 
earlier part of the middle Eocene, there being no 
doubt that the Nummuhtes found by me are actually 
Nummuhtes bxaritzensts d’Arch 

In the second part of his letter, however. Prof 
Cockerell introduces a new problem In addition 
to the specimens from the Hukong Valley amber 
mines he mentions a number of beads of extremely 
pale and pellucid amber which he afterwards received 
from Mr R C J Swinlioe, of Mandalay These 
contained well^reserved insects all different from 
those identified m the amber from the Hukong 
Valley mines Mr Swinhoe was uncertain whether 
these beads were Burmese amber or whether they 
had been imported from China Prof Cockerell, after 
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identifying the included insects in this pale amber, 
came to the conclusion " that this light amber (or 
copal) IS of very recent origin, not earlier than 
Pleistocene and contains a fauna which doubtless 
consists mainly (at least) of species still living ' The 
point of great interest to me is that among these 
representatives of still living species he found ‘ a 
small bee which seems not to differ at all from the 
common living Trigona lavtceps Smith " 

Now Trigona Icevtceps, or, as it is sometimes called, 
Meltpona lerviceps, is the actual, or at least chief, 
source of the common resinous substance known 
as Dammar (Burmese — Pw6-nyet) These bees build 
in hollows within trees, crevices among rocks, etc , 
and line the intenor surfaces of their nests with 
a massive resinous substance This resinous sub- 
stance IS the common Dammar of the Burmese 
bazaars, and is used largely by the Burmese for the 
caulking of boats Hooper {Rep Labor Ind Mus , 
1904-5 23-4) reports on two samples examined by 
him It seems to be the general opinion that it is 
largely constructed by the bees from the oil and 
resin of Dipterocarpus 

It seems to me therefore, that the light amber 
beads examined by Prof Cockerell may quite likely 
be fossil Dammar, or in other words. Dammar de- 
posited in crevices and holes in the earth or rocks 
by Melipona which has afterwards been buried up and 
entombed and fossilised The inclusion of a specimen 
of the actual bee m this fossil Dammar would be not 
only possible but highly probable if such is the case 

Although I do not know the place from which the 
pale Chinese amber comes, I offer the above suggestion 
as to its origin and from what I saw of the actual 
occurrence of the Burmese amber in the Hukong 
Valiev amber mines it seems to me not unlikely 
that some such metho^l may be the explanation of 
its origin also, though in this case one would not 
expect the depositing insect to be the same species 
as that depositing Dammar at the present day 

AIurray Stuart 

Indo Burma Oilfields, Ltd , Thayetmyo 
Burma, December 8 


Modern Psllotacese and Archaic Terrestrial Plants 

With the establishment of an early Devonian 
group of vascular cryptogams showing fundamental 
resemblances with the modern I’silotaceae the con 
troversy over the essentially primitive or reduced 
nature of the latter family ma> be said to be closed 
In spite of important points of difiercnce, the 
resemblances appear to suftice to link the Psilota<e.e 
with the most archaic types of terrestrial plants of 
which the structure is known at all adequately 
The object of the present note is to record another 
piece of ev idcnce pointing in the same direction 

As Kidston and I^ng say, ' In its anatomy 
Asteroxylon is most closely comparable with the 
Psilotace<TB and with Lycopoclium ’ ( Old Red Sand- 
stone Plants,’ etc , Part III , 1920, p 667) So 
far as the leafy shoot is concerned, however, the 
hollow stele of the Psilotaceas, as generally desenbed, 
does not readily fall into luie with that of Asteroxylon 
or Lycopodium, in which the centre is occupied by 
a more or less compact mass of cauhne xylem It 
IS therefore of some interest to note that one or 
more cauhne strands devoid of protoxylem are 
normally present in the pith of Tmesipteris Vtetllardt 
Dang , an erect terrestrial form said to be endemic 
in New Caledonia The medullary strands generally 
arise from the ring of penpheral strands m tte 
transitional region between the rhizome and aenal 
ahoot, and when traced distally as a rule end blmdly 
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in the pith, although they sometimes merge into the 
penpheral strands They show a good deal of 
variation m the degree of their development, generally 
not extending very far up into the leafy shoot, but 
their presence is a normal feature of the anatomy 
In this respect, therefore, Ttn Vtetllardt facilitates 
the companson of the Psilotace* with the Devonian 
genus Asteroxylon, and also serves to strengthen 
their lycopod affinity, already established on other 
grounds In a paper read before the Cambridge 
Philosophical Society (see Nature, June 13, 1918, 
vol loi, p 299) I directed attention to this and 
other features, in view of which I regarded I'm 
Vtetllardt as the most primitive member of the 
Psilotaceae, but the discovery of Asteroxylon adds 
point to the conclusion there arrived at It is 
natural to regard the poorly developed and variable 
medullary xylem of 7 w \tetllardt as a stage in the 
disintegration of a once continuous and solid cylinder 
of cauhne xylem extending throimhout the length 
of the axis , the hollow steles of I'm lannensts and 
of Psilotum would thus form the next stage in the 
reduction This reduction within the group how- 
ever, need not affect the essentially primitive nature 
of the Psilotaceai as a whole 

I must add that medullary xylem had previously 
been recorded in Tmesipteris on two occasions (1) 
by C t Bertrand, 1885, Recherches sur les 
Tm^sipt^rid^es p 248 Tig 215 (A) and (11 ) by 
P A Dangeard, le Bolantsie, 1890-91 p 17, PI 
XI Fig I But the nature of the material at 
their disposal (herbarium specimens) appears to have 
precluded a detailed investigation by the French 
authors they make only a passing reference to the 
feature in question, apparently considered by them 
to be only a rare occurrence B Sahni 

IJotany Department 
Lniversity of Lucknow, India, 

December 7 


Action of Cutting Tools 

It is true, as Prof Andrade points out in Nature. 
of December 30 (vol no p 876), that I am “ not 
altogether familiar w ith the w ork that has already been 
done on the subject ” indeed it is obvious And after 
glancing through the 82 pages of bibliography at the 
end of Prof E C Binghams fluidity and Plasticity 
I feel certain that I shall remain in this state 1 resca s 
Memoirs, however, are very well known among 
engineers and they have been quoted and digested 
by several writers of engineering text -books and 
papers, but it is doubtful if the practical use of cutting 
tools has been much influenced by Tresca’s work, 
beautiful and interesting though it is 

The important problem which faces the user of 
cutting tools IS the preservation of the cutting edge 
under heavy loads, and while Taylor s work is the 
outstanding contnbution on the matter, Mr Mallock's 
explanation of the influence of friction on the upper 
suHace of the tool is invaluable to the machinist 
The study of the shaving while perhaps uninteresting 
to the physicist, is vitally important to the engineer, 
for, on one hand, the machinist watches the be- 
haviour of the tool very much in the shaving, and, 
on the other, the plastic flow on the back of the 
shavmg, which produces flat-backed shavings from 
round-nosed tools, is probably a principal cause of 
the undesirable heating of the tool, and an impbrtant 
factor in the frictional phenomena involved 

H S Rowell, 
Director of Research 

Research Association of British Motor and 
Alhed Manufacturers, 

15 Bolton Road, "W 4, January 4 
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Natural Resistance and the Study of Normal Defence Mechanisms ^ 

By Prof J C G Ledingham, C M G , F R S 


C ERTAIN aspects of immunity have long baffled 
the experimental pathologist and are certain to 
receive m the future more adequate consideration when 
the fundamentals of the science of immunity, like those 
of all experimental sciences, come to be relaid 
The phenomena to which I would direct attention 
come in the category of what is known as natural 
immunity or natural resistance — a sub)ect vast and 
mans sided — and I would propose to consider simply 
what amount of light has been thrown on the elm idation 
of certain well-known instances of natural immunity 
to bacterial infection, by the study of the bactericidal 
functions of body cells and fluids The infection I 
would choose for illustrative purposes is that of anthrax, 
largely because it has been in connexion with the 
peculiar and fascinating divergencies of susceptibility 
exhibited by animal species towards this infeition, 
that defence mechanisms have been tested with a \ lew 
of their elucidation 

When one considers the enormous output of literature 
on immunity which, since the begmning of the centuiy , 
has followed regularl> the discov ery of some new defence 
mechanism, one has reason to feel that some siiiricient 
explanation might have been vouchsafed us for the 
existence of these peculiar resistances, but as I hope 
to show you now, there is no subject m immunity 
whic h has been so persistently and yet so inadequately 
explored 1 he discovery of a new immunity mechanism 
has led in the first instance, as a rule, to its intensive 
exploitation for diagnostic or therapeutic purposes, 
and rightly so m the main Some mechanisms have 
lent themselves more readily than others to such ex- 
ploitation Many again have failed to attract anything 
but a passing fancy and they have been promptlv 
forgotten or ignored, while the great flood of freshly 
gathered facts and fictions has contmued to roll on 
uninterrupted And yet if it be true, as I believe, that 
knowledge is best grasped in its historical setting, then 
surelv these half-forgotten theses must claim the atten- 
tion of the serious investigator With the colossal mass 
of literature on pathology, bacteriology, and immunity 
on our shelves, it is no easy task to comply with the 
historical method, but I maintain that the ambition 
should ever be to build truly on the histoncal past so 
that when the time comes for synthesis the old bricks 
may simply require relaying The real expert must 
aim at being a man of vision with a working knowledge 
of and a pride in 14 glorious histoncal accomplishment 
A mastery of technique is often, m my opinion, of much 
less relative value 

Natural immunity remains a dark comer in our 
edifice Immunology as an essentially experimental 
science has undoubtedly gained its chief tnumphs m 
the domam of acquired immunity It has sought with 
marked success not only to imitate the immunity that 
is seen to follow successful combat with the actual 
disease naturally contracted^ but also to transfer the 
chief bearer of that immunity Irom the unmune subject, 
be it recovered human or immunised horse, to the acute 
case In some notable mstances we seem to know 


with certainty what we are doing in so acting, that, 
for example, the passive fluid injected represents simply 
so many units of an accurately titrated substance sus- 
pended, we shall say, in a vehicle of serum So far 
as we are able to judge experimentally, the vehicle 
Itself might be indifferent In other cases in which 
the passive transference of immune serum is followed 
by undoubted success, as, for example, m anthrax, it 
has so far been impossible to determine precisely what 
particular prim iple m the serum so injected is responsible 
for the success In other mfeclions again, such as the 
coccal septicaemias, the success achieved has been but 
partial and fortuitous Fither the systems of titration 
on an tn vitro basis have been unsatisfactory or, when 
biological titration has been partially possible, the 
existing great variety of corral types both in man and 
animals and their contrary affinities for various animal 
species will doubtless for long militate agamst the 
elaboration of any rational and stereotyped scheme of 
serotherap) in these infections We ma> learn, how- 
ever from our dilhculties We can see that Nature 
specifically unaided can successfully circumscribe the 
sphere of operation of a coccal or even an anthrax in- 
fection while she may fail to control a general invasion 
We note also that Nature not infrequently ajipears to 
derive much assistance in the control of mfedion from 
the inoculation for example, of a normal serum or from 
the inoculation of some type of colloid fluid circumspectly 
administered Possibly the not mfrequently observed 
phenomenon of the incompatibility of double infections 
may be placed m the same category of facts lo any 
case there would appear to be abundant justification 
at the present stage of immunological research for the 
closest stud) of the normal defence mechanisms 

The Mechanisms of Defence 

It IS a strange circumstance that those lunous 
instanc es of normal resistance which are referred to in 
all the text-books should rest on such an insecure basis 
of fact from what one might call the quanlitativ e pomt 
of view The), and the alleged explanator) mechan- 
isms, appeared to fascinate the earlier workers mtensely, 
but it does not appear that the experimental work 
devoted to their solution can now be regarded as 
authoritative in the light of present knowledge It 
would seem that as each new mechanism of defence 
was discovered it was immediately tested and generally 
found to explain the observed resistance to the satis- 
faction of the discoverer In what follows I shall 
illustrate what has happened in the case of anthrax 
and draw certain inferences as to future lines of progress 
Put succuictly, the problem is simply tlus Is the 
mechanism of a certam case of natural resistance 
capable of full and satisfactory expression m terms of 
test-tube analysis ? Or must other mechanisms than 
those with which we are famihar be called m to explam 
the phenomenon ? 

The mechanisms are not many, and it would appear 
advisable to summarue them briefly before discussmg 
their applicabon to the problem in question What 
contributions to the mechanism of defence were made 
by the great masters of general pathology and cytology 
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of the past half-century ? I need not discuss the 
various doctruies and conceptions of inflamination that 
formed the basis of pathological teaching of possibly 
most of us, but It IS very obvious from even cursory 
a^lysis of the works of the great masters that the 
phenomena of inflammation gradually but surely came 
to be regarded m the light of natural defence mechan- 
isms That this was so is abundantly evident at the 
commencementof the presentcentury, and in illustration 
I might cite the inaugural address of Marchand, a 
valued teacher of my own, on assuming the chair of 
Cohnheim at Leipzig in 1900 The title of his address 
was “ Die naturlichen Srhutzmittel des Orgamsmus,” 
and It was an attempt to summarise m the sense of 
defence mechanisms the various changes produced in 
the course of the mflammatory process These changes 
he regarded as essentially defence mechanisms depending 
on the reactivity of the local tissues 

On the whole I receive the impression from reading 
the works of these masters that their methods of work 
were too local and circumscribed to render the results 
capable of general applicability to the phenomena of 
bactenal invasion They had little conception then 
of the vast potentialities for defence residing not only 
in the fluids circulatmg in the inflamed part but also 
in the emigrated leucocytes and possibly also in the 
fixed tissue cells Since those days the immunologist 
has had his mnings, but I am of opinion that again 
we shall return to the consideration on ampler lines of 
local condition and function in the widest sense if we 
are to understand thoroughly the rationale of natural 
immunity Already one sees a tendency towards the 
combmed histological and serological attack on these 
problems 

I pass to Metfhnikoff, whose attempt to extend the 
sphere of phagocytic action from the physiological to 
the pathological field, and to read mto it the idea of a 
protective mei hanism with an application to all higher 
animals possessing circulating amoeboid elements, 
constituted the first large-scale conception calculated 
to raise the lore of inflammation from one of purely 
local to one of the most general application It was, 
m fact, the commencement of immunity as a general 
science To him the leucocyte came to be endowed 
with particular qualities and properties accordmg to 
the reactivity of the host It was, moreover, the source 
par excellence of any and all bactericidal substances 
that might be present in cell-free fluids of the body 
The constant polemics mto which his rigid adherence 
to the conception of the all-sufficiency of the phagocyte 
led him are now matters of history, but it has to be 
remembered that these very polemics with the nsmg 
school of humoralists led by Nuttall, Buchner, and a host 
of others, gave the stimulus to uncounted researches 
on the properties and sources of growth-mhibitory and 
bactericidal bodies m tissues and fluids MetchrukofI 
sought to retrieve the position of the phagocyte by 
many ingeniously contrived experiments, but it was 
obvious that opinion was definitely ranged alongside 
the newer humoral ideas, while the ultimate source 
of the alexin and the intermediary body or substance 
senstbtltsalrtce, the co-op»erative action of which with 
a thermolabile alexm was later demonstrated, were left 
more or less opien questions The final demonstration 
by Denys and Leclef, Mennes, and others, showmg the 

NO. 2777, VOL. 1 1 1 ] 


dependence of phagocytic action in immune serum on 
the presence of a substance stnsxbthsatnce , and the ex- 
tension of the principle to normal serum by Wnght and 
Douglas, constituted a reasonable enough compromise 
between the opposmg views We know, however, that 
absolutely mdependent phagocytic action cannot be 
excluded as a defence factor, especially when organisms 
of low virulence are m question, and researches on 
spontaneous phagocytosis have demonstrated that m 
a given collection of leucocytes expxised to organisms 
some individuals undoubtedly appear to pxissess much 
higher phagocytic piowers tlian others We have not 
reached the end of this particular problem 

After the phagocyte came the alexm of the cell-free 
fluids The complex nature of the normal alexm and 
Its presence both m plasma and m cell-free serum are 
now fairly generally accepted facts It should be noted, 
however, tW the complex nature of the normal alexm 
is much more difficult to demonstrate than tliat of the 
so-called bacteriol>sm m immune serum, and, as we 
shall see, there is now evidence that certain normal sera 
pxissess considerable bactericidal and growth-mhibitory 
effects which are not destroyed bj the usual mactivation 
temperatures In fact, the test-organism in all these 
matters is of prime importance Here it is sufficient 
to note that the normal alexm can kill or dissolve 
certam organisms while others arc unaffected or at 
most suffer growth inhibition 

I piass to the leukins or the bactericidal substances 
present m extracts of leucocytes The study of these 
arose largely out of the views expressed by Buchner 
and Metclmikoff that the source of the alexm might 
pmssibly be found in such Ihe chief work on this 
defence mechanism, which has not attracted perhaps 
the attention it deserves, has been that of Hahn, 
Schattenfroh, Petterson, Kling, Manwaring, Schneider, 
and Petrie I would note simply that these extracts do 
not lose their piower of killing certain test organisms 
after heating, say, at 60® h They can resist very 
much higher temperatures, even up to 80“ F The 
constitution of these leukins or endolysms is still un- 
certain Some have attempted to show that they pxissess 
complementing pmwers m the presence of mactivated 
sera, but others have entirely failed to confirm such 
action Petterson would say that these extracts contam 
both an alcohol-soluble and an alcohol-insoluble fraction, 
and that the one can mhibit the action of the other 
These effects, however, are almost certainly to be 
reckoned m the category of inhibition phenomena ex- 
plicable on colloidal prmciples The chief interest of 
the leukms lies m the effects they produce on different 
groupis of organisms, and m the similarity of such 
effects to those produced by very analogous extracts 
prepiared from tissues, which were demonstrated twenty 
years ago by Conradi, Korschun and Morgenroth, 
Tarassewitsch, and others These leukms have, as a 
rule, been tested agamst organisms of the typhoid-coh 
group and organisms of the subtilis group, to which 
anthrax belongs 

Cunous differences have been shown by extracts of 
leucocytes of various animal speaes m their action on 
bacterial typies Thus gumea-pig leucocytic extracts' 
are said to pxissess little or no bactericidal action on 
B typhosus, while those from the rabbit are distmctly 
pxitent Petne, however, usmg extracts prepared ftota 
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leucocytes tnturated at a temperature of liquid air, 
failed to demonstrate bactericidal bodies for B typhosus 
m rabbit leucocytes The leucocytic extracts of the hen 
have, according to Schneider, no action on B typhosus, 
but a very considerable action on B anthraas On the 
other hand, the serum of the hen can kill B typhosus, 
but has little action on B anlhracts, so that it would 
seem that absence of bactericidal property in the 
extract of a cell might be compensated by its presence 
in the surrounding fluid, and vtce versa The study 
of bactericidal bodies in tissue extracts and body 
secretions is again being actively pursued m connexion 
with bactenophage problems In the so-called bacterio- 
phage, from whatever source it mav be obtained, there 
IS exhibited the same thermostability and ihe same 
hmttaiton of action to certain bacterial groups Rapidity 
of action of these leucocytic extracts on organisms of 
the subtihs group and slowness of action on organisms 
like B typhosus, with subsequent over-growth of pre- 
sumably resistant organisms, are features winch rti ill 
those noted in investigations connected with the 
bacteriophage and with the bactericidal liodies present 
in egg-white as demonstrated by Rettger .md I'leming 

I may close this subject by noting the existence of 
the thermostable bactericidal bodv m rat scrum I lus 
body has been carefully tested b\ Pircnne against 
organisms of the subtilis group, and also organisms 
like B colt and B pyocyaneus Plating experiments 
have shown that organisms like B mycotdes B 
megatherium, B subtihs arc rapidlv killed off, while 
B proteus, B colt, and B pyocyaneus multiplv freely 
Tfie cholera vibno is also killed off but this action was 
found to be due to the ordinary thermolabile alexin in 
the rat serum and it disappeared after inactivation of 
the serum 

There remain onlv the proteolytic bodies contained 
in leucocytes, which have been studied by many 
workers chiefly in connexion with the so-called unti- 
tryptit action of serum We know little or nothing 
of their action on bacteria, and indeed it would be 
difficult to separate any such action exhibited from 
that due to the more generally studied endolysms I 
may just mention the alleged existence of bactericidal 
bodies m platelets, a subject introduced by Gruber 
and Futaki m 1907, and but little studied smee These 
authors came to the conclusion that the bactericidal 
action on anthrax of normal rabbit serum (a highly 
susceptible animal) depended on substances derived 
from the platelets Barreau, who continued this work, 
found that the scrum of the dog (a highly resistant 
animal to anthraky had no action on anthrax nor had 
Its platelets He concluded, however, that the platelet 
bactericidal bodies or plakins probably did not play 
much part m natural resistance, as the rat, for 
example, a resistant animal, was nch m plakins, while 
the rabbit, a susceptible animal, was equally so It is 
possible that the recent work on the purely mechanical 
function of blood platelets m removing suspended 
organisms by virtue of their adhesive properties may 
throw a different hght on these alleged bactericidal 
substances m platelets ’’ 

Animal Experiments 

The application of these defence mechanisms to the 
tauodatron of natural resistance to anthrax can nows 
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be very shortly considered The resistant animals 
chiefly studied have been the frog, the fowl (especially 
the hen and pigeon), the rat, and the dog, but we 
have no accurate data of a quantitative kind as to 
the extent of this resistance in most cases There is 
no doubt that the frog presents an extraordinary 
resistance to anthrax infection— a resistance which 
in the early days was attributed to its low body tem- 
perature Attempts were made to infect frogs kept at 
37° L , and in these circumstances the animals readily 
succumlied Metchnikoff attributed the deaths m 
these cases to diminished phagocytic action, whereas 
in the frog whose temperature was not interfered with, 
exuberant phagocytosis at the seat of inoculation 
afforded sufficient explanation of the immunity The 
humoralists, however, maintained that the immunity 
was due to the bacteru idal propt rties of the local lymph 
(Nuttall Haumgarten, Petruschky , et< ) Metchnikoff 
countered this bv showmg that B anthraas could 
grow readily m frog plasma Galli-Valerio favoured 
the combined action of phagocytosis and bactericidal 
property of lymph as the most likely explanation 
The inittcr remains quite obsiurc, and a more recent 
worker, Ditthorn, simply states that anthrax rods 
inoculated in any wav into frogs show dtgtneratiye 
(lunges m a few diys and lose their eontours The 
test organisms may, of lourse, plav a decisive role 
in view of the fact that Dieuilonne, for example, 
eultivitid a rice of anthrax growmg abundantly at 
( , ind with It succccdtd m killing frogs readily 
I hese experiments require i onfirmation 
With regard to fowls, the hen and pigeon, and 
partuiilarlv the former, are known to possess high 
resistance, and m the classical experiments of Pasteur 
and Joubert, in 1878, the immunity was attributed to 
the high body temperature of the fowl Bv immersing 
the fowl in cold water infcc tion took place 1 he death 
in such circumstances has been attributed by later 
workers to a general lowering of resistance, and not 
to an inability on the part of B anthraas to grow 
at the high temperature of the fowl Metchnikoff 
maintained that phagocytosis in the normal hen was 
rapid and complete, and in the cooled hen very poor 
Later, Thiltges stated that phagocytosis was not in 
evidence and that the immunity was due to the 
bactericidal action of the plasma, a property which 
Gengou denied Thiltges agreed, however, with 
Metchnikoff in the matter of the pigeon Bail and 
Petterson and Schneider ascribe the resistance to the 
action of the hen leukins, which act very powerfully on 
B anthraas, while the serum has relatively little action 
Donati in a more recent communication ascribes the 
immunity of the fowl simply to a local invasion of 
leucocytes, which hinder capsule formation, and by 
virtue of liactencidal substances secreted by them, and 
not bv phagocytosis, secure the removal of the invaders 
It is notorious that the adult dog can tolerate without 
inconvenience the inoculation of large quantities of 
bacilli, and, as one might expect, this immunity has 
been attnbuted by Metchnikoff to phagocytosis at the 
site of moculatiun Hektoen later showed that m the 
presence of dog serum dog leucocytes readily took up 
B anthraas It would appear that the serum of the 
dog lias but little or no anthracidal action as compared, 
for example, with that of the rabbit, which is, on the 
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contrary, a fairly highly susceptible animal While 
without action on B antkracis, dog serum, according to 
Petrie, has a powerful action on B typhosus Hektoen 
attnbutes some importance also to the leukins of the 
dog Petne, however, found none 

The rat presents a more mtercsting problem, though 
It has to be remembered that there is no absolute 
immunity in this species Behring, in 1888, showed 
that rat serum was anthracidal, while Metchnikoff found 
that the mam defence was the phagocytic response 
The thermostability of the bactericidal body in rat 
serum, as shown by Pirenne and Horton, is a most 
mteresting feature It ac ts equally well at 18” C as 
at o’ C and remains active for fairly long periods in 
the cold 

Summary 

To summarise, it must be confessed that the curiously 
contradictory and yet perhaps genuinely reasonable 
explanatory theses give us very little that is solid to 
grasp No one example of normal immunity has >ct 
been investigated as a complete problem Partial 
mechanisms only have been studied It might be < on- 
cludcd from the above that dogs are immune because 
dogs are dogs, and so for rats, fowls, and frogs, but 
that would not be quite the impression I should like 
to make If a c crtain animal is immune to a partu ular 
experimental infection such as anthrax, one ought to 
be able to explain fully what local phenomena have 
oc( urred to pre\ ent a general invasion b> the organism 
lo do so effectively must involve the testing of each 
possible mechanism separately and m conjunction, and 
It must involve a return to the cytological study of 
the changes whicli the invading organism undergoes 
tn situ The problem must be attacked not only by 
methods which derive their authority from long ex- 
perience with the bactericidal properties of cells and 
fluids, but also by methods which reflect the trend of 
present day studies on general metabolism both of 
parasite and host With regard to the former much 
has been made of the capsule, but the data on the 
pomt are contradictory In every set of ex|)enments 
stnet attention must be paid to the maintenance of 
virulence It may, indeed, be found that by experi- 
mental selection a test organism which has once proved 
virulent for one individual of a resistant species may 
prove equally so for all mdividuals of the species 
Strains of B anihracts have been thus selected which 
are alleged to have killed fowls, rats, and frogs, but 
the experiments lack confirmation 


Another important aspect of the subject which has 
recently been brought to the forefront by Besredka 
relates to the site of inoculation of the test organism 
In the course of his researches on the production of 
immunity by vaccinating that portion only of the 
body which is most susceptible, Besredka has turned 
his attention to anthrax infection m the guinea-pig, an 
animal notoriouslv difficult to protect by any method 
of vaccination He shows experimentally what, by the 
way, had been amply demonstrated twenty years ago 
by Noetzel, that animals like the rabbit and gumea-pig 
can tolerate easily doses of virulent anthrax if introduced 
directly into the circulation or mto the peritoneal cavity 
without contaminating the cutaneous tissues This 
tan be avoided by a special and careful technique 
According to Besredka the skin of the gumea-pig is 
the only susceptible portion of the guinea-pig’s anatomy, 
and if it had no skin it would he a highly refractory 
animal instead of being, as it is, one of the most sus- 
ceptible He further demonstrated the possibilitv of 
securing solid immunity to anthrax, by whatever 
route inoculated, bv vaccmation of the skin with 
the attenuated Pasteurian vaccines 1 do not whollv 
accept much of the evidence adduced so far in support 
of the conception of partial or local immunities or 
susceptibilities, but I believe the matter is worth the 
fullest investigation In any case it is obvious that 
future work on natural resistance must take count of 
the possibility of very diverse immunities or suscepti- 
bilities apparenllv combined m one immune whole 
I have dealt with species resistance solely, but it 
has to be remembered that there are racial variations 
of resistance within the species For this reason the 
study of the mechanism of normal immunity will doubt- 
less demand the services of the geneticist, who will be 
responsible for securmg pedigreed stock for expenmental 
purposes This is no fanciful suggestion In connexion 
with these most promising developments m expenmental 
epidemiology which are bemg carried out in this country 
and in America the services of the geneticist must be 
invaluable The dietetic factor, too, may prove of 
supreme importance in experiments on natural resist- 
ance, and there is already a body of evidence pointing 
m this direction It is possible also that we may learn 
from comparative observations on the rationale of 
natural immunity in plants to fungal infections In a 
recent address by Blackman some of these mechanisms 
reveal extraordinarily interesting relationships between 
the attacking fungus and the cells of the immune 
host 


Helium m the United States 

By Dr Rickard B Moore, Chief Chemist, U S Bureau of Mines 


O NE of the projects started in the United States 
during the war and since continued, is the 
extraction of helium from natural gas for use in balloons 
and dirigibles In 1907, Cady and McFarland published 
a report on the presence of helium in a number of 
natural gases, momly from Kansas, USA Some of 
the samples tested ran as high as per cent helium 
by volume, although the majonty of them were con- 
siderably below this figure, 

Early m 1915 the present writer received a letter 
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from Sir William Ramsay, written under date of 
February 28 In that letter it was stated that the 
Bntish Government was interested m new sources of 
helium other than the atmosphere, in the hope that a 
sufiiaent amount could be obtained for use m dingibles 
It was only durmg my recent visit to En^and last 
summer that I learned of Sir Richard Threlfall's 
mtimate connexion with the origin of this demand for 
a supply of helium by the British Government 
Amencan Government officials heard no more of the 
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project until after the United States entered the war these plants were situated at Fort Worth (Fig i), and 
A few days after that event, I suggested at the meeting one at Petroha The plants at hort Worth used the 
of the American Chemical Society in Kansas f itv that Lmde and Claude systems respectively The plant at 



helium could be, and should be, extracted from natural Petroha was equipped with the new Jeffcries-Norton 
gas, and the project was afterwards taken to the U S system of refrigeration 

Army by Col G A Burrell and myself ( ol (has DeF During tin. preliminary stages of the work. Col 
Chandler m charge of the lighter than-air branch of the Burrell acted for the Bureau of Mines, but shortly 
Air Service, was immediately interested TheArmvand afterwards I was assigned by the director of the 
Navy jointly asked the Bureau of Mines to unde'-tikc Bureau to lake generil charge of the three plants 



the experimental development cJ! the project, and three Others who were,connected with the work in the early 
plants were built m Texas m connexion with the suppljs stages were Dr Van H Manning, director of the Bureau 
of natural gas derived from the Petroha, Texas field, of Mines, Dr F G Cottrell, assistant director, and 
used m the cities of Fort Worth and Dallas Two of Commanders A K Atkins and H T Dyer, and Mr G 
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0 Carter, of the U S Navy It was not known at that some helium On May 13 some gas of a grade between 

time that the British Government, through Prof J C 60 and 70 per cent helium was produced The opera- 

McLennan, of the University of loronto, was carrying tions of Plant 2, however, were not as a whole so 

out experimental work with the same object in view m successful as those of Plant i 

Canada Plant No 3, using the Jeffenes-Norton process, 

The U S Government had the active co-operation of started operations m the late fall of 1918 It was hoped 

the Linde ( ompany, the Air Reduction Company, and that this plant would show some economies which 

the Jeffenes-Norton Company, and the engmters of the could not be hoped for from the other two more or 

first two companies actually operated their plants less standardised processes Whereas helium was pro- 
Whatever success was achieved in the commercial duced at various times by Plant No 3, it was never 



Fig 3 — ComprciMn for sxperiinentel work in Cryogenic Laboratory, U S Bureau of Mine* 


production of helium was to a very considerable extent able to produce helium steadily or consistently, and was 
due to the ability of the engineers of the companies finally permanently shut down durmg July 1931 
mentioned The Linde plant showed the most rapid progress, and 

Plant No I (big 2), using the Linde process, com- it was decided in the fall of 1918 to build a large pro- 
menced to work on March 6, 1918, and made its first duction plant using the Lmde process This plimt was 
helium on April 8, 1918, wlien some gas analysmg 37 per completed m the spring of 1920, and operated for a few 
cent helium was obtained This purity was increased months durmg that year Most of the time, however, 
after a few months until in the early part of July a grade was spent on testing out the equipment About two 
of above 70 per cent was obtamed, and in September million cubic feet of heUum averagmg 94 to 95 per cent 
the plant was operating very consistently, produemg an was produced, and this, with the helium obtained dunng 
av erage of from 4000 to 6000 cubic feet of 70 per cent the expenmental work with the smaller plants, gave a 
helium during each operating day It was necessary to total production up to this year of 2,^00,000 cubic feet 
re-process the gas in order to raise this punty to more Congress has furnished a fairly satisfactory sum for 
than 90 per cent operations dunng the present fiscal year, July i, 192a 

Plant No 2, using the Claude system, began to to June 30, 1923, and the plant is now producing about 
operate on May 1, 1918, and very quickly obtamed 15,000 cubic feet of 93 to 95 per cent helium per day 
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Some small changes have to be made, and after these 
have been installed, it is expected that this production 
will be considerably increased When all the units arc 
operatmg efficiently, the plant will probably have a 
capacity of from 35,000 to 40,000 cubic feet per day 

An important part of the work has been the in- 
vestigation of the natural gas supplies of the United 
States for their helium content This work was origin- 
ally started during the war, and Mr G S Rogers, of 
the U S Geological Survey, was transferred to the 
Bureau of Mines to carry on the work \ preliminary 
report was published by the Survey in igai (US 
Geol Sur Professional Paper 121, by G Sherburne 
Rogers) 

Since 1919 the present writer has supervised the field 
work along with other helium activities , and the 
Bureau maintained a full force and laboratory for this 
particular purpose for nearly two years Every gas 
field in the United States has been sampled, and at the 
present time undoubtedly more than five hundred 
million cubic feet of helium is going to waste annually 
m connexion with the natural gas of the United States 
A considerable proportion of this is widely scattered in 
gas-wells that have a small helium content, of only 
0 i-o a per cent , but a considerable amount of it is 
concentrated m large fields which have an acerage of 
more than o 5 per cent helium in the gas, and some of 
the wells go above i 0 per cent and even ij per cent 
In general, the helium belt extends from Texas through 
Oklahoma, south-eastern Kansas, southern Illinois, and 
from there through Ohio into Pennsylvania and New 
York There is also helium-bearing gas in Indiana, 
Kentucky, and West Virgmia The belt seems to go 
from south-west to north-east, generally speaking, the 
richest gas bemg in Texas, Oklahoma, and Kansas 

Though helium is being produced successfully com- 
mercially, we are not satisfied with the present develop- 
ment or costs A considerable amount of research work 
is being earned out, therefore, with the mam object of 
getting greater efficiency and reduction in cost 


The low-temperature laboratory (Fig 3) is attached to 
the Bureau of Mines in Washington, with a force of about 
fifteen chemists, phvsicists, engineers, and mechanics 
A thoroughly adequate equipment is available A 
good deal of fundamental research work is being carried 
on and applied to the commercial production of helium 
A consulting board of engineers consists of Mr M H 
Roberts, Prof W L De Baufre, and Ur R C Tolman 
This board is giving efficient and valuable help on plant 
design It is assisted by Mr J W Davis of the Bureau 
of Mines, and other members of the technical force 
Mr C W Seibel, Dr A G Loomis, Dr Leo Finkelstein, 
and Mr W V Cullison have been with the work for a 
considerable time, and are giving valuable service 
Two repunfication plants are being constructed by 
the Bureau of Mines for the U S Army 1 he object 
of these plants is to repunfv the helium after it has been 
used in a balloon or dirigible One of these plants is 
situated at Langlev (\viation) Field, Va , and uses the 
ordinary combination of low temperature and high 
pressure in order to step up the punty of the gas 
Dr H N Davis has acted in a consulting capacity for 
this plant The present writer felt from tlie earlv start 
of the project that the use of charcoal at low tempera- 
tures would be of value and, therefore, a considerable 
amount of research work has been carried out, and has 
culminated in a repunfication plant in two railroad cars 
One of these cars is equipped with a self contained 
power unit, and the other contains the necessary com- 
pressors, refrigeration outfit, and charcoal purifiers 
By means of charcoal, a purity of practically too per 
cent can be obtained Both these plants will be ready 
for operation within a very short time 
At the present time the Helium Board which handles 
the whole project consists of Col I F Fravel, Com- 
mander S M Kraus, and myself Others beside those 
already mentioned in this statement who have been 
intimately connected with the work are Major 0 
Westover, Major P E Van Nostrand, and Lieut R S 
Olmsted, of the U S Army 


Current Topics and Events 


Enfield Middlesex Section I (Physiology) Prof 
G H F Nuttall I’rof C Ixjvatt Evans, Physio- 


The following presidents and recorders of the I 
vanous sections of the British Association have been 1 
appointed for the Liverpool meeting to be held in 
September next under the presidency of Sir Ernest 
Rutherford — Section A (Mathematical and Physical 
Science) Prof J C McLennan , Prof A O Rankine, 
Imperial College of Science and Technology, S W 7 
Section B (Chemistjy) Prof F G Donnan Prof 
C H Desch, The University, Sheffield Section C 
(Geology) Dr Gertrude Elies . Dr A R Dvierry- 
house, Toots, Darell Road, Caversham Reading 
Secticm D (Zoology) Prof J H Ashworth , Prof 
R D Laune, University College, Aberystwyth 
Section E (Geography) Dr Vaughan Cornish , Dr 
R N Rudmose Brown, The University Sheffield 
Section F (Economics) Sir W H Beveridge Prof 
H M Hallsworth, Armstrong College, Newcastle-on- 
Tyne Section G (Engineering) Sir H Fowler , 
I^f G W O Howe, The University, Glasgow^ 
Section H (Anthropology) Mr P E Newberry * 
Mr E, N Pallaize, Vinchelez, Chase Court Gardens, 
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logical I,aboratory St Bartholomew's Medical College, 
h C I Section J (Psychology) Mr C Burt 
Recorder not yet appointed Section K (Botany) 
Mr A G Tansley Mr F T Brooks 31 Tefiison 
Avenue, Cambridge Section L ( bducational Science) 
Prof T P Nunn , Mr D Berndge 1 he College, 
Malvern Section M { igricuUitre) Dr C Crowther , 
Mr C G T Morison School of Rural Economy, 
Oxford 

The Buys Ballot medal founded m 1888 in com- 
memoration of the work of C H D Buys Ballot, the 
famous meteorologist of the Netherlands, to be 
awarded by the Royal Academy of Science at Amster- 
dam first in 1893, and afterwards every tenth year, to 
the person who is judged to have made the most 
valuable contributions to the science of meteorology, 
IS to be given this year to Sir Napier Shaw, professor 
of meteorology in the Royal College of Science, late 
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director of the Meteorological Office, for contributions 
to all branches of the science, and specially for his 
work as president of the International Meteorological 
Committee The previous awards were 1893, Dr 
Julius Hann, of Vienna 1903, Dr R Assmann and 
Dr A Berson, of Berlin, jointly, 1913, Dr H Hergesell, 
of Strasbourg 

Mr E a Reeves, map curator of the Royal 
Geographical Society and director of the society’s 
School of Surveying has been awarded the Cullum 
Gold Medal for 1922 of the American Geographical 
Society Ihe inscription on the reverse side of the 
medal reads as follows — ‘ Edward A Reeves, 1922 
In honour of Ips substantial achievements in geo- 
graphical surveying By devising and improving 
instruments and methods he created new standards 
in the field of scientific exploration ” Mr Reeves 
lias now been in charge of the Royal Geographical 
Society s courses of instruction in map construction 
and surveying for twenty years and during that 
period almost every British explorer, as well as. many 
from other countries have had the advantage of his 
practical knowledge and precise methods One of 
these pupils was Dr Hamilton Rice vice president of 
the American Geographic il Society, who worked 
through the course some years ago and obtained the 
diplomi This society is starting a survey school for 
travellers and explorers under Dr Rice s direction 
and the future instructor Mr Weld Arnold, late 
Austin teaching fellow in astronomy at Harvard 
University, is now passing through the Royal Geo- 
graphical Society s course 1 he award to Mr Reeves 
18 no doubt in some measure a mark ol recognition of 
his valuable services in connexion with these develop 
ments 

The annual council meeting of the National Union 
of Scientific Workers was held at the Caxton Hall, 
Westminster on January 13 Dr A A Griffith, who 
presided, gave an address on The Support and 
Utilisation of Science in which he stated that it was 
the general opinion of men of science that the support 
of science in Great Britim is quite inadequate con- 
sidering the needs of the country He regarded it 
as absurd that science, the greatest ind most per- 
manently valuable of all the learned professions, is 
also the worst paid, and outlined a general policy for 
adoption by the Union which aims at remedying this 
condition of affairs Scientific workers themselves 
must be held largely to blame for their present un- 
enviable position, and would only prove their value to 
the community when they undertook a greater share 
of responsibility in the control of the product of their 
labours Unity among men of science is the first 
essential of success, he declared Dame Helen Gwynne 
Vaughan was unanimously elected president for the 
ensuing year and the following were elected members 
of the executive committee Profs J McLean 
Thompson and H Levy , Drs H Jeffreys, G Senter, 
J H Vincent , Messrs W L Bailhe, E G Bilham, 
F T Brooks, L D Goldsmith, R McKinnon-Wood, 
S W Melsom and H V Taylor 
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At a large gathering of Whitworth scholars and 
exhibitioners held at the Institution of Mechanical 
Engineers on Friday January 12, the Whitworth 
Society came into being The president of the In- 
stitution — Dr Hele-Shaw, himself an old Whitworth 
scholar — ^welcomed those present, and took the chair 
There had been great difficulty in getting into touch 
with Whitworth men, but more than three hundred 
had indicated their desire to support a society if 
formed and about 120 were present at the meeting 
The new society will enable old scholars, exhibitioners 
and the prizemen who will come into being under the 
new scheme of award to keep m touch with one 
another It has no connexion with any existing in- 
stitutions although there is no doubt that these will 
welcome its advent Dr Hele-Shaw was elected 
president of the new society, and a provisional com- 
mittee was appointed It will assist greatly if any 
such who have not already received communications 
would send their names and addresses to the secretary, 
the Whitworth Society Institution of Mechanical 
Engineers, Storey’s Gate ]>ondon, S W 1 It is pro- 
posed to have an annual social function on the 
anniversary of Sir Joseph Whitworth’s birth — De- 
cember 21 — ^and the committee has been asked to 
organise if possible a similar function to take place 
within the next three months An interesting feature 
of the meeting was the number of men, many occupy- 
ing prominent positions in their professions who bore 
testimony m speech and in letters to the value which 
Sir Joseph Whitworth s generosity had been to them 
in their educational training in engineering 

According to the Journal officxel de la RSpubhque 
Franfaise, the " Croix de chevalier du M^nte Agri- 
cole ” has recently been awarded by the French 
Ministry of Agriculture to 287 agncultunsts, both 
men and women, whose families have dwelt on the 
same agricultural holding for more than one hundred 
years and who are themselves still carrying on the 
working of the land Exceptional interest attaches 
to two cases on account of the long association of the 
families of the recipients with the property M 
Andr^ Dupont of Lacoux (Ain) traces his descent 
back for eight hundred and twenty-two years on the 
same holding , he himself has devoted his life to 
practical agriculture, and for the last thirty-five years 
has done much to extend agricultural co operation 
M Pierre Lascassies-Poublan of Luegarner (Basses- 
Pyr6n6es) is also an excellent farmer and is president 
of various co-operative societies connected with agri- 
culture In this case the family has been uninter- 
ruptedlv associated with the same land over a period 
of eight hundred and eighty-nine years 

The Royal Scottish Society of Arts has awarded 
the following prizes for communications read or re- 
ported on during the session 1921-22 Keith prizes 
to Principal A P Laune for his paper on " The 

Pier Method ’ of Building Brick Walls,” and to 
Dr Henry Bnggs for his paper on "A New Mme 
Rescue Apparatus ” , Makdougall-Bnsbane medals to 
Andrew H Baird for his paper on ” The Universal 
Elosshead-Clamp,” and to Dr Dawson Turner and 
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D M R Crombie for their paper on ‘ An Investiga- 
tion of the Ionised Atmosphere around Flames by 
means of an Electrified Pith Ball ” , and a Hepburn 
medal to Basil A Pilkington for his paper on " A 
Readily Destructible Material suitable for the Con- 
veyance of Confidential Communications ” 

In connexion with the work of the School of 
Meteorology of the Roy.il College of Science, Sir 
Napier Shaw, professor of meteorology at the College, 
will give a course of ten lectures on Forecasting 
Weather, ' at the Meteorological Office, South 
Kensington, during the current term The lectures 
are on tridays at 3 p m , beginning on Friday J muary 
jg Admission 13 free by ticket to be obtained 
from the Registrar of the Imperial College of Scienc e 
South Kensington, S W 7 

OwiNo to the exceptional dtmand for tickets lor 
his lecture on January 23, Prof W M Flinders 
Petne has consented to repeat the lecture on Royal 
Burials in Egypt on Saturday 1 ebru try 3 it 
230PM at University College, I ondon 1 he lecture 
which will be illustrated by lantern slides, will ha\c 
special reference to the icccnt excivations in Egypt 
the proceeds will be devoted to the St Cliiislopher s 
Working Boys Club, which is connected with the 
Union Soiicty and Womens Union of the College 
A leaflet lontaining full paitit.ulars as to th< prices 
of the tickets cm be obtained by sending i stamped 
addressed ens elope to Ui W liter Seton, I’mvcrsity 
College, London (Gower Street W C i ) 

iHi. council of the Geological Society has this 
year made the following awards — Wollaston Medal 
Mr W Whitaker Murchison Medal, Di J Joly 
Lycll Medal Mr G F Dollfus Bigsby Medal | 
Mr L B Bailey Wollaston Fund, Mr H H Read ! 
Murchuson Fund, Mr I H Withers I yell Fund 
Dr W 1 Gordon and Dr W N Benson 

What is claimed to be the first dclilieralely 
organised radio telephone conversation between Great 
Britain and the United States is recorded in the 
Times ot Januaiy i6 In the early hours of the 
morning of January 15 Mr H B Thayer, president 
of the American Telephone and lelcgriph Company 
succeeded m addressing a party of press representa- 
tives and others at the New Southgate (Middlesex) 
works of the Western Electric Company, Limited 
from Ins office at Broadway New York Com 
munication was maintained for two hours The 
demonstration was earned out by the Aniencan 
Telephone and Telegraph Company and the Radio 
Corporation of America which had installed a 
transmitting apparatus for the purpose at Rocky 
Mount, Long Island The transmitter was connected 
with New York by telephone wires The power 
used IS stated as " several hundred ’ kilowatts and 
the wave-length was approximately 5350 metres 
At New Southgate a special receiving set with eight 
valves was employed, with an indoor frame aerial 
about SIX feet square It is stated that most of the 
words spoken by Mr Thayer and others who followed 
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him were heard both by means of head telephones 
and also by a " loud-spcakei " so clearly that it 
was possible to recognise one of the speakers by his 
intonation The success of this experiment in 
transmitting the spoken word fiom the New to the 
Old World is a noteworthy step in the progress of 
practical radio-telephony 

Thk annual general meeting of the Institute of 
Metals will be held on Wednesday and Thursday 
March 7 and 8, at the Institution of Mechanical 
E.ngineers Storey's Gate, Westminster S W i com- 
mencing at 1030 AM each day Ihc council is 
arranging a special ballot on February 22 for the 
election of members in time for this meeting and 
candidates who are elected will enjoy the privileges 
of membership for the extended period ending June 
30 1924 With the view of developing the member- 
ship of the Institute Overseas the council has recently 
appointed a British Fnipiri Committee on winch the 
Overseas Dominions arc represented by distinguished 
metallurgists in London possessing an intimate know- 
ledge of Overseas conditions A local section of the 
Institute has just been formed m Swansea as a 
sequel to the autumn meeting of the Institute held 
there in September last Thus the Institute now 
has sections in Binningham E cw castle-on - 1 yne 
London Sheffield Glasgow and Swansea 

A spieiAL exhibit of epiphytic ferns belonging to 
the genus Pla tv cerium and some species of the genus 
Polypodiiim has been irranged m the Tropaal Fein 
House at the Royal Botanic Gardens, Kew These 
ferns live mainly in the iir attached to tree trunks 
ind they have developed either specially modilieil 
bases to their leaves — as, for example Fulypodium 
Heradeum P conjugatum, and P Meycnianum — or 
special shield or collecting leaves, as m P 
qiurcifohum, P Firfgem, and P ngnlK/toH var Whitei 
vvhie h serve to collect the humus and detritus washed 
down the trunks In the case of llje Stag s Horn 
Ferns (Plityecrium) the collecting leaves aie special- 
ised orgins which wrip round the tree trunks, and 
the roots grow out into the pockets so formed The 
shield-like base of the frond of Poly podiwn Heradeum 
remains green, as does also the whole shield-leaf in 
Platycermm grandi and P Veitchn while in Pbly- 
podium quereifohum etc , Platyctrium alcicorne, P 
cBlhtoptcum and P li tlhndin etc, the shield-leaf 
turns brown and functions only as a collecting leaf 
the frond which remains green and bears the sporangia 
or reproductive bodies being a separate frond The 
Bird’s Nest Fern, Asplenium Ntdui, and other ferns 
which tend to make pockets with their leaves may be 
compared with these Polypodiilms and Platycenums, 
and are also exhibited near them 

Useful work is being done by the vanous trade 
and technical committees of the British Empire 
Exhibition to be held at Wembley m 1924 It is to 
these committees that the executive council and the 
management committee have delegated the task of 
] organising representative exhibits of the particular 
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trades with which they are concerned The larger 
industries are being organised entirely by their own 
trade associations, including the British Engineers’ 
Association for mechanical engineering exhibits, the 
British Electncal and Allied Manufacturers’ Associa- 
tion for all electncal exlubits, and the Association of 
Bntish Chemical Manufacturers but in the case of 
many other trades about fifty representative com 
mittees have been set up to work m conjunction with 
the exhibition officials and they are now holding 
regular monthly or fortnightly meetings, with the 
object of inviting exhibitors individually or m groups, 
securing the requisite amount of space and arranging 
and classifying the exhibits The committees are 
getting into communication with all traders in the 
different trades Some of the smaller traders it is 
thought, may desire to economise by exhibiting in 
groups Provision for this will therefore be arranged 
Sir Lawrence Weaver, director of the United Kingdom 
Exhibits Section is attending the meetings of these 
committees, in order to explain the nature of the work 
and to see that the committees are enlarged where 
necessary to ensure their representative character 
He has explained also that the executive committee, 
desiring to evolve unified schemes of decoration for 
each section, has obtained the services of a panel of 
eminent architects who will advise committees in 
regard to decorative schemes 

Thf annual meeting of the Circle of Scientific 
Technical, and Trade Journalists was held in the 
Hall of the Institute of Journalists on January 9 
when Sir Richard Gregory was elected chairman in 
succession to Mr L Gaster (32 Victoria Street, 


London, S W i), who has been chairman for the 
past eight years and has now consented to serve as 
secretary In openmg a discussion on ‘ Reviews 
and Reviewers,” Sir Richard Gregory referred to the 
distmctions between the points of view of publisher, 
author, and editor The first concern of an editor 
IS, howerer, the interests of his readers So many 
bwks are received for review by leading journals 
that it IS impossible to find space to notice them 
all, and a selection has, therefore, to be made 
Books may be selected for special notice on account 
of (i) wide interest of subject, (2) eminence of author, 
(3) outstanding importance The most readable 
review, if written with expert knowledge of the 
subject IS editorially the most acceptable and prob- 
ably best directs attention to the book noticed 
A mere statement of contents is not a review though 
a descriptive synopsis may serve a useful purpose 
Readers are not interested in long hsts of errors, 
and It is> preferable to send such lists to publishers 
or authors instead of printing them Books not 
selected for special reviews may be dealt wnth in 
short notices but, on account of limitations of space 
many can be mentioned only in hsts of books received 
It was the general opinion of the editors of different 
types of technical journals who took pait in the 
discussion that while an unsigned review might be 
subjected to a certain amount of editing no essential 
change should be made in a signed review Custom 
has sanctioned the principle that a book noticed by 
a reviewer becomes his property, and the view was 
expressed that provided a reasonable period had 
elapsed since the date of publication, books merely 
announced might be sold or disposed of m any way 


Our Astronomical Column. 


Thf Drayson Paradox — A pamphlet by Mr A H 
Barley on ‘‘ The Drayson Problem’ shows that this 
curious paradox has still a considerable vogue It 
had its origin solely in the somewhat loose language 
of certain text books which described the motion of 
the pole of the equator as circular, the pole of the 
ecliptic being in the centre This description would 
be correct if only the solar and lunar precessions were 
concerned but planetary perturbations cause the 
plane of the ecliptic (and hence its pole) to shift thus 
causing a variation in the radius of the circle Dray- 
soiH without carefully studying the evidence for the 
shifting ecliptic asserted that it was really fixed 
among the stars and that the centre of the north 
pole’s motion was 6° away from the ecliptic pole, 
thus bringing about a very large change in the 
obhquity, which he supposed to be near its minimum 
at present It would reach 35® at its maximum, when 
Drayson considered an Ice-age would occur Dray- 
son s supporters slur over the fact that all the planet- 
ary orbit planes are changing, owing to mutual per- 
turbations, theory and observation being m good 
agreement Further they claim to account for stellar 
proper motions by their revised precessions, omitting 
apparently to note that motions due to a mere change 
in the earth’s axis would affect all the stars in the 
same region of space alike, whereas the actual motions 
differ from star to star as can readily be verified 
from stellar photographs If the Draysonians would 
study the full collection of modern observations of 
sun, planets and stars, instead of wresting a few 
isolated observations to suit their preconceive views, 
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they would soon be convinced that their hypothesis 
18 not consistent with the facts, but that the ecliptic 
IS actually shifting through an angle of some 47* per 
century 

Parallaxes ok Fifty Stars — The Sproul Obser- 
vatory has just issued No 6 of its publications a 
continuation of numbers 4 and 5 which contains a 
third list of tngonometncal parallaxes of 50 stars 
The observational work has been spread over the 
years 1915-1921 and the results were obtained through 
the efforts of several persons named in the volume 
The list includes stars of various types of spectra and 
magnitudes, the latter ranging from 2 8i to 10 5 
This list is very opportune, as the values will assist in 
the researches now being earned out in the determma- 
tion of parallaxes by the spectroscopic method 

Variable Star Maxima and Minima for 1923 — 
Vanable star observers will find the Harvard College 
Observatory s Circular No 241 very useful Dr 
Leon Campbell publishes in it the predicted dates of 
maxima and minima for vanable stars of long penod 
The dates for 366 vanables are inserted in the table 
The information is given in the following form 
first, SIX figures which denote the Right Ascension and 
Declination of the star, next, the name of the star 
according to the new nomenclature instituted by the 
Intematmnal Astronomical Union , and, lastly, the 
dates of the maxima and mimma showing the months 
and days of the month Thus, for example, 0 Ceti 
or ‘ Mira with R A s'* 14“ and Dec - 3° reaches a 
maximum on April 2 and a minimum on October 33. 
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Research Items 


Kent's Cavern Anthropology and the Ice 
Age — In the Journal of the Torquay Natural History 
Society (vol ui No 2, 1922) Mr H J Lowe gives a 
full account of the questions connected with the 
exploration of Kent’s Cavern The first exploration 
was made by MacEnnery in 1825, but the success 
attained was due to the labours of W Pengelly who 
spent sixteen years in excavating and recording his 
discoveries Probably the greatest service Pengelly 
did for anthropology was when with a keen apprecia- 
tion of the importance of the results already attained 
he secured the right to investigate a newly found 
cavern at Bnxham across the bay from Torquay 
The writer conmanng the results of excavation at 
Kents Cavern, Bnxham, and lor Bryan caves with 
those of a Belgian cavern in about the same latitude 
as noted by Schmcrhng, advances the theory that 
their floors mark periods of climatic seventy that 
destroyed life so far south at least as the latitude m 
which they occur , and inferentiallv that thc> may be 
regarded as indications of cosmical changes that need 
to be discovered in order to explain the phenomenal 
coincidences 

Shrunk Human Heads — The Lancet (November 
II, 1922) publishes an address entitled Spolia 
Nemoralia Shrunk Heads F ar plugs and I abicts 
delivcied by Sir John Bland-Sutton before the Royal 
Society of Medicine The art of producing these 
shrunk heads is found among Indians dwelling in the 
dense fortsts bordering the section of the Amazon 
known as Marafion Ihe specimens exhibited were 
collected by the lecturer on a visit to the Amazon and 
further information has been acquired by Mr O M 
Dyott in a recent adventurous journey As a rule i 
corpse is flung into the nver, but w hen a man is killed 
in combat his body is mummified wrapped in bark 
and placed on a stand in the centre of the hut as an 
object of veneration After the skull is removed the 
flesh of the head is stqffed with hot pebbles or hot 
sand and carefullj' dried in the sun When this rude 
taxidermic process is complete the flesh shrinks to the 
sire of an orange preserving the features It is clear 
that Amazonian Indians as well as the natives of East 
Africa, like surgeons in civilised countries are familiar 
with the elastic properties of the human skin 

Distribution of the Botui ism Organism — A 
good deal of interest was aroused last year over the 
outbreak of food poisoning at Loch Maree m Scotland, 
where a number of fatalities followed the eating of 
some potted meat in which, for the first time in this 
country, the Bactllus botuhnus was identified as the 
causative agent The last number of the Journal of 
Infectious Diseases (vol xxxi No 2) contains a series 
of ^pers from the University of California by Prof 
K F Meyer and his cplleagues on the distribution of 
this organism In 024 samples of soil, vegetables 
fruit, feeding stuffs, etc , collected in California, the 
bacillus was found in about 30 per cent , and, contrary 
to the common assumption, more abundantly in virgin 
mountain and forest soils than in cultivated places 
By serolomcal reactions two types, A and B, may be 
distmguished, and it is the former that is particularly 
associated with wild places Extending tiieir studies 
more widely, they have found it in earth all over the 
United States, more abundantly and more generally 
^ type A m the west than the east, in Canada, Belgium, 
Denmark, Holland, England. Switzerland, China, and 
Hawau The bacillus seems indeed to be a common 
»il anaerobe , like other bacteria, it has a world-wide 
™tnbution, either because it is easily transported or 
because it is ancient It is not, like the tetanus 
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bacillus specially associated with the intestmal tract 
and with soil contaminated by excreta, but man must 
very frequently come into contact with it and take 
it in with food The conditions under which it will 
grow in foods and produce enough toxin to cause 
symptoms in man have not yet been defined, but they 
must evidently be seldom realised for botulism is, and 
always has been, quite a rare disease 

Development of some Aberrant Ctfnophores 
— Prof T Komai has recently published studies on 
two aberrant ctenophores — Cceloplana and Gastrodes 
(Kyoto , 102 pp ) He has hati abundant material 
of three species of Codoplana which need no longer 
be considered a zoological ririty for the author was 
able to obtain 50 or 60 C bocki creeping, after the 
fashion of a planarian, on a single colony of Den- 
dronephthya He gives a careful account of the 
anatomy and histology and shows that the pharynx, 
at first like that of a Cydippe becomes divided into 
two parts — a dorsal, which persists as the pharynx 
of the adult and a ventral part which spreids out 
and forms the surface on which the animal creeps 
1 he eggs arc kept under the body of the parent 
whcic they develop and fm illy hatch is cyihppifonn 
larv p with mouth pharynx and canal system 
After swimming tor about i clay the larva begins to 
remain at the bottom and adheres by or glides on 
the everted external portion of the pharynx Ihe 
cilia of the comb-plates degenerate and the animal 
which IS henceforward incapable of swimming gradu- 
ally becomes flattened Caloplana is an extrimely 
modified ctenophore adapted to a creeping mode 
of life and its resemblance to a planan in is due to 
convergence Prof Komai has obtained 120 examples 
of Gastrodes winch lives as a parasite in the m intle 
of Salpa and has shown that it enters the Salpa as 
a planuli and grows there into a cydippiform ctenq- 
phorc al>out 3 mm in diameter It is believed thA 
at this stage it is UlKrated and sheds its eggs 

Fixation of Nitrogfn bv the Wheat Plam — 
Lipinan and Taylor announce (Science, November 24) 
that they have proved i onclusivi ly that wheat plants 
can fix nitrogen from the air m amounts up to 21 per 
cent of the total nitrogen content of the plant The 
publication of the evidence upon which this startling 
announcement is made will be eagerly awaited by 
agricultural research workers modifying as it does 
much of the theory upon which current practice 
in the use of nitrogenous fertilisers is based The 
classic researches of 1 aw es and Gilbert in the eighties 
of last century have long been deemed to have proved 
conclusively that the Legummosae alone of cultivated 
plants have the faculty of fixing atmospheric nitrogen, 
a power which they exercise not directly but through 
the agency of the nodule organisms on their roots 
In their preliminary note m Science, the authors 
recall that one of the heresies maintained many 
years ago by Jamieson was that all green plants 
have the power of fixing atmospheric nitrogen 
(Kept Agr Res Assn , Aberdeen, 1905) It is 
interesting to note that another of the heterodox 
views held by this veteran worker was that plants 
have the power of directly absorbmg ' insoluble 
phosphates The availability of such substances as 
plant food is no longer m doubt, and. whatever the 
mechanism of their entry may be, it is now adnntted 
by botanists and sjwl chemists that many substances 
, insoluble in water can find their way into plant 
tissues Jamieson’s facts, therefore, appear to have 
been right in this case alM, although his deductions 
from them may have been unsound 
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TEMPERATURF- RADIATION FROM CtOUD*? — The 

temperature-radiation from clouds at night is dis- 
cussed by A DefantinGeo^m^sAay 4 Mwafer (1922 H i) 
Some of the radiation that leaves the cloud is absorbed 
during its <lescent to the measuring instrument, 
which IS placed on the ground At the same time 
the intervening clear air sends out its own temperature 
radiation some of which reaches the instrument 
By making allowance for these complications, Defant 
calculates that a uniform stratus cloud radiates from 
its lower surface with an intensity almost the same 
as (ai tually 2 J per cent greater than) that of a full ' 
radiator at the temperature of the cloud His 
calculation involves the assumption that the only 
constituent of the clear atmosphere which radiates 
energy is the water-vapour He also reduces observa 
tions of the nocturnal cooling of the air at various 
observatories and finds that 

(the cooling per hour (same quantity when sky 
when w tenths of = clear) (i -o 76 ai/ro) 
sky are clouded) 

Watfr Power in India — The issue of the Journal 
of the Royal Society of Arts for December 15 contains 
the report of a meeting at which a paper by Mr 
J W Meares on The Development of Water Power 
in India was read and discussed The paper was 
largely a condensed account of information collected 
by the Hydro Flectric burvey of India and published 
in exUnsn m the Triennial Report of last year Mr 
Meares, as Electrical Adviser to the Indian Govern- 
ment was associated first witii the late Mr G 1 
Barlow and later with Mr F E Bull successively 
Chief 1-nginecrs of the Survey m the preparation of 
the report and in the anal>sis of data for potential 
hydro elcctnc development schemes 1 he salient 
results of the investigation were as follows In the 
year 1921 some 350000 ehp had been developed, 
or was in course of nalisation Sites had lieen 
examined which gave satisfactory evidence of a 
further i J million c h p continuously throughout 
the vear Other sites not fully examined were 
reasonably expected to y icld a further i j million ehp 
continuously Finally there were sites of which 
little was known but their existence, the capacity 
of which was speculatively, but cautiously reckoned 
at } million ehp so that it is perfectly safe to 
say that at least 7 million e h p is in sight on the most 
conservative estimate and on the basis of ah’iolute 
minimum continuous power In announcing these 
results, Mr Meares deplored the fact that he was 
practically in the position of dehvenng a funeral 
oration on the Survey which was moiibund for lack 
of financial assistance 

An Electric Microscopf Lamp — We have 
received from Messrs Ogilvy and Co , 18 Bloomsbury 
Sq , W C I, a new form of electric microscope lamp, 
specially designed for research work An opal 
electric bulb of the half-watt type is enclosed within 
a cylindrical metal hood which is practically light 
proof, though well ventilated The holder of the 
electric bulb is provided with a push-bar switch 
The base of the metal hood is detachable, and a slot 
cut in it fitting over a clamping screw with milled 
head ensures replacement in the correct position The 
hood runs on an upnght pillar supported on a heavy 
tnpod base, which gives complete stability, and can 
be clamped by screws with milled heads m any 
position of elevation and inclination The light 
passes through a circular window cut in the metal 
hood this IS provided with an ms diaphragm, by 
means of which the size of the source of light may 
be regulated A small pnsmatic optical bench is 
attached to the front of the base of the metal hood , 
this carries two adjustable supports on saddle stands 
On one of these is a condensing system provided with 
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centring screws and ins diaphragm, which is hinged 
I so that if required it may be swung out of the optic 
axis The other support is a holder for a cell or 
light filters By these arrangements perfect centra- 
tion of the light and ‘ critical ” illumination are 
obtamable The instrument is beautifully finished 
and fulfils the purpose claimed for it the price 
(12/ 10s ) is reasonable though we fear beyond the 
reach of most microscopists 

An Arc Rfciififr — At the meeting of the French 
Physical Society on June 16, MM L Dunoyer and 
P Toulon gave an account of their expenmen ts 
on the passage of current through an alternating 
electnc arc with one of the electrodes cooled by the 
circulation of water through it They find that 
whatever the material of the cooled electrode the 
current only flows when that electrode is the anode 
They explain this result as due to the inability of 
the cooled electrode when it is the cathode to emit 
the electrons necessary to carry the current The 
same effect is obtained between a third cooled 
electrode and either of the two electrodes of an 
ordinary alternating arc into which it is introduced 
With this arrangement it has been possible from 
an alternating arc at no volts taking 2 5 amperes 
to obtain by means of a transformer in circuit applying 
an average of 95 volts to a cooled third electrode 
a rectified current of 90 amperes The rectified arc 
is stable but the roctilied current is not yet steady 
enough for many industrial purposes 

liiF Gaumont Loud-speakinf Pelephoni — At 
the meeting of the Pans Academy of Sciences on 
November 27 M I Gaumont gave an account of 
his new loud speaking telephone and an illustrated 
artule on it appears m La Nature for December ib 
The vibrating part of the instrument consists of a silk 
cone of anglt 90" on which is coded from base to 
summit a fine wire of aluminium through which 
the telephonic current is sent The cone is placed 
between cone shaped poles of an electromagnet and 
Its base is attached to one pole by a collar As the 
vibrating cone possesses no period of Us own, its 
motions reproduce without distortion those of the 
membrane which produced the current These 
motions are communicated to the air around the 
instrument through holes bored in one of the pole 
pieces <and through a trumpet shaped mouthpiece 
With a silk cone of 5 5 cm diameter weighing i gram 
It was possible to make an ordinary speaking voice 
heard throughout a room holding Oooo persons 
without any distortion of the sounds By introduc- 
ing a tncKle valve m the circuit the apparatus trans- 
mitted the sound 300 metres 

Large Thermionic Valvfs — At the Institution 
of Electrical Engineers on December 7 there was an 
interesting exhibition of 10 kilowatt vacuum tubes, 
which are recent developments of the thermionic 
rectifying valve described by Prof Fleming in 1904 
The large 10 kw tubes are used for radio trans- 
mission and are of two types, the rectifier (two 
electrodes) and the oscillator or amplifier (three 
electrodes) The tubes have water cooled anodes 
consisting of a copper tube which is fused to the glass 
bulb by means of a special copper-glass seal When 
in action the tube is mounted so that the anode is 
surrounded by a metal joint through which cooling 
water circulates In the 10 k w tube the filament 
current is 24 amperes, the filament voltage is 32, 
and the normal plate voltage is 10,000 The power 
taken by the tube including the losses mside the tube, 
IS 15 kilowatts and the output power delivered from 
the tube is ro kilowatts The perfecting of these 
large valves will have a great influence on the future 
development of radio-commumcation 
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Belgian Botany a Record of War Time 

'T'HE Botanical Institute, close to the Botanic | of the vegetation of the region since the salt-water 
* Gardens in Brussels which bears the name uiv.ision finally ceased at the close of the war (Figs 
of that distinguished Belgian botanist L6o Errera, | i and 2) 
has resumed its activities since 
the war and is again under the 
guidance of Prof Jean Massart 
of the University of Brussels 
A large volume, Part 2 of 
vol lo of the collected papers 
of the Institute, has recently 
appeared, published in Brussels 
with many plates, text figures, 
charts and maps, together 
with a list of the communica- 
tions published in the earlier 
volumes Most of the papers 
have previously appearetf in 
scientific journals in France 
or Belgium but we note as 
apparently new contributions 
a brief note by Henn Micheels, 
comparing the effect upon 
seedling germination of the 
anions Cl and NOj and thi 
citions K and Na a note 
reporting the pre-sence of cal- 
cium thiosulphate in Achro 
matium oxahjerum bchew bv 
Germaine Hannevart, and a 
continuation of phenological 
observations by E Vander 
linden meteorologist to the 
Bt Igian Royal Meteorological 
Institute which is lavishly 
illustrated by charts ind a 
description of the vegetition 
succeeding upon the war-tim* 
inundations of the Yser and 
upon the rums of Nieuport 
Prof Massart s earlier studies 
of the vegetation of the Belgian 
littoral make liim the natural 
chronicler of the intense sub 
sidiary strujjgle waged among 
the vegetation of this region 
and maintaineil long after the 
armistice of iqi8 Behind the 
dunes bordering the Belgian 
coast there lies a long stretch 
of country the level of which 
IS intermediate between the 
level of the high and low tides 
of the sea On October 29, 

1914, the Belgian engineers 
opened the locks at high tide 
and allowed the sea J:o flow 
over this portion of their front, 
thus preventing the farther 
advance of the German forces 
and giving their own heroic 
troops a well-earned respite 
For four long years these in- 
undations remained upon the 
land, fully mamtamed in winter 
by the natural ramfall and 
humid atmosphere, m the drier 
season assisted by the regulated 
mflux of the sea controlled by the Belgian engineer The vegetation of this region, once wrested from 
service Prof Massart, aided by official photomtiphs the sea, rapidly succumbed before the salt water — 
and maps, gives a vivid account of the effect of these .willows, poi^ars, elfns, etc , all dying as the salt tide 
conditions upon the vegetation, and, by further strlkmg reached their roots At Blankaert, where the waters 
photographs of his own, records the rapid recovery of the Yser diluted the salt water, Massart figures 
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an interesting group of willows which, inundated 
for more than a metre above their normal root level, 
ha\e developed a fresh crop of roots at the new 
water level increasmg the girth of their trunks above 
this new frmge of roots 

Very few plants replaced the displaced vegetation, 
and when the water retreated the mud was left bare 
and desolate Massart descnbes the red alga, 
Porphyra lacmiata growing in the brackish water 
of a shell-hole, but no longer red in colour bringing 
the salt inundation were typical halophytes like 
Aster trtpohum, Atnplex httorahs etc As the waters 
receded and the former demrens returned to the 
attack these plants have to retreat — m 1919 in the 
ascendant throughout the region, 1920 finds them 
fighting desperately for a foothold upon the salt- 
incriisted edge of many a shell-hole Active in the 
attack upon these war-time mvadcrs is Agropvrum 
repens, a plant the fighting qualities of which arc known 
to many m allotment holder Phragmttes commums 
had maiutamed itself dunng the inundation upon 
occasional islets rising above the general flood level, 
where it dispossessed practically all other inhabitants 
trying to maintain themselves before the salt flood 
As the mud dries, long slender rhizomes descend 
from these little knolls and Phragmites eagerly 
advances to recover its old domain An interesting 


observation made by Massart is that as the yellow- 
flowered halophyte Aster inpohttm, typical of the 
salt marsh, recedes before the reconquering flora of 
the fertile Belgian plain of peace, there is a frmge 
of the form of this aster with purple-ray florets to 
be found maintaining itself for a time upon the more 
fertde, less saline soil This occurrence of the 
purple form is being made the subject of further 
study m a biological laboratory installed upon the 
Yser 

Another result of the war is that some of the earlier 
scientific communications, republished from French 
scientific journals, give the observations made by Prof 
Massart in his enforced exile dunng those tragic 
years including a most interesting discussion of me 
sinking features of the Riviera vegetation ais they 
appear to a Belgian ecologist The reprinting of 
ftof Massart's polemical contribution to the Pevue 
de Parts of October 1918 " Les Intellectuels Allemands 
et la Recherche de la Vi^ntf^ ” seems mappropnate in 
a volume of this nature, but the perusal of this 
article may be recommended to any British botanists 
who may have so far faile^ to reahse the difficulties 
that still lie in the way of any genuine international 
Botanical Congress, of the type that would have 
been held in 1-ondon before the present date if the 
war had not intervened 


Methods and Costs of Coal-mine Haulage ^ 


By Prof Hfnry Louis 


'T'HE senes of bulletins issued under the authority 
of the University of Illinois has achieved an 
enviable reputation among mining engineers in this 
country, and the latest addition fully sustains this 
reputation Its origin differs slightly from preceding 
bulletins, inasmuch as it has been prepared under a 
co-operative agreement between the Engineering Ex 
penment Station of the University of Illinois the 
Illinois btate Geological Survev and the United States 
Bureau of Mines Incidentally, such a method of 
work may be recommended to the serious attention 
of universities in this country some of them have 
indeed moved m this direction, but none has gone so 
far as has the University of Illinois 

The present bulletin could scarcely come at a more 
opportune moment seeing that attention in this 
country is being focussed upon the possibilities of 
electric locomotive haulage in colheries and the 
pamphlet under review contains a full and authon 
tativ e exposition of what is being done in one of the 
most important of the coal mining regions of the 
United States Illinois ranking m coal output next to 
Pennsylvania, with an annual production exceeding 
one-third of that of Great Britain Individual mines, 
moreover are very large, seeing that in some of them, 
as IS here stated, " 6000 or more tons of coal per day 
are hoisted in 5 ton capacity cars and that 1200 or 
more cars per dav, or 150 per hour," must be con- 
centrated at the shaft bottom from various parts of 
the mine , there is nothing on the same scale in this 
country 

The bulletin is divided into six chapters The first 
contains merely a brief introductioil and explanation 
of the scope of the subject The second chapter deals 
briefly with the evolution of mine haulage and shows 
how great has been the change in practice within the 
last twenty years “ In 1899, 87 i per cent of the 
tonnage in Illinois coal-mines was handled by animal 
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haulage Locomotives hauled 2 5 per cent , ropes 
7 9 percent , and tramming 2 5 per cent , but in 1921 
it appears that both ropes and tramming were prac- 
tically obsolete and that 91 2 per cent of the coal 
was moved by locomotives, and only 8 8 per cent by 
animals ’’ 

Of the locomotives, by far the greatest number are 
electric considerable attention is now being paid to 
the track 45- to 60 pound rails being used on the 
mam roads It appears that the first electric loco- 
motive was tried in a collierv in Illinois so far back as 
1888 but their introduction on any scale only came 
eleven years later These locomotives were trolley 
locomotives and could only run on mam roads , 
gathering from the coal fave was still mainly' done by 
mules but in 1900 the cable locomotive was intro- 
duced consisting of a locomotive furnished with a 
long flexible conducting cable carried on a reel, which 
enabled it to run on rails not equipped with trolley 
wires Tor steep dips crab locomotives have been 
used consisting of a locomotive with a separate motor 
dnving a drum carrying a steel winding rope, by 
means of which cars could be hoisted up gradients 
too steep for the locomotive to travel Another 
method of getting over the latter difficulty was the 
introduction of the rack-rail locomotive, similar to the 
type used on certain mountain railways 

Storage battery locomotives were introduced about 
1899, and they have gradually been improved until 
their use is now very general , they are so bmlt that 
they are considered quite safe for operation even m 
gassy mines Other types of locomotives that are, 
or have been, usedare steam locomotives, compressed 
air locomotives, and petrol locomotives cunously 
enough, the so-called fireless locomotive usjng super- 
heat^ water, which is quite popular in German 
coUienes, appears never to have been even considered, 
although it no doubt presents certain advantages in 
fiery mines 

The third chapter of the buUetin deals with the 
lay-out of the shaft bottom , this section is of com- 
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parativelv little interest to engineers in this country, 
as the underground arrangements differ so widely 
from what they do in America Perhaps the most 
important pomt is the reference to skip hoisting, 
wmch has been introduced at several important shaft 
mines since 1918, the skips carrying loads of between 
10 and 12 tons At one of these mines a trial record 
of 1000 tons was hoisted in an hour, but all appeared 
to be capable of hoistmg 7000 to 8000 tons daily 
It must however, be remembered that Illinois 
shafts are shallow, the average depth being only 
223 ft 

The fourth chapter deals with details of methods 
of haulage both on mam lines and by gathering 
locomotives, which travel between tlie working face 
and the partings ” on the main lines , where loco- 
motives are used for gathering, the length of secondary 
haulage ranges from 800 to 2000 ft The operations 
are given in much detail and illustrated by tables of 
running times It is shown, for example, that m a 
large colliery, where the average distance hauled on 
the mam track is 4562 ft a 15 ton locomotive hauls 
on the average 1035 ton-miles of coal per day and 
travels 24 miles Gathering locomotives necessanly 
do very much less work than a main-hnc locomotive 
the ton mileage of the former being approximately 
Ath of that of the latter This chapter further 
contains much useful information upon the construc- 
tion of mine cars and directs attention to the efforts 
that have been made to standardise car design and 
construction It is interesting to note that an Illinois 
mine retjuires about one car for every four tons of 
coal hoisted per day . in companng this with British 
figures the krger size of the American car and the 
shorter length of the main roadwajs must be taken 
into account The construction of the colliery track 


both on mam lines and also for secondary haulage is 
given in some detail 

Underground haulage costs are carefully dissected 
in the fifth chapter There is some difficulty in com- 
panng these costs with costs in this country, because 
in Amenca costs of hoisting appear frequently to be 
included with those of haulage, under one head of 
transportation It should also be noted in studying 
this chapter that the items of interest on plant anil 
depreciation are not included There is thus no real 
comparison possible between the cost of locomotive 
haulage and that of vnimal haulage which in America 
always means mule haulage The last chapter deals 
with accidents, and the importance of the subject is 
clear from the opening statement that ‘ For the past 
ten vears haulage fatalities have been second in im- 
portance only to those from falls ' A dissection of 
the fatalities shows that the grt itest number by far 
is due to men being caught and run over by cars or 
locomotives , it is interesting to note that m 1920 
thirtv-five deaths were due directly to the employ- 
ment of electricity and four to animals, a proportion 
of approximately nearly 9 to r, whereas it has been 
shown that in 1921 there was more th.in ten times as 
much coal moved by locomotives the v ist majority 
of which are electric as was moved by animals, so 
that contrary to what might have been expected, 
the danger to life attending the use of the two methods 
may be said to be about equal The section concludes 
with recommendations for the prevention of accidents 
and a series of safety rules lor underground haulage 

It will be fairly obvious from the above summary 
that this bulletin is one of very real value to the 
mining communitv and deserves the most careful 
study and attention from coal-mining engineers in 
this country 


Science Teachers in Conference 


Science Masters Association 
EARLY 350 members of the Science Masters’ 
Association assembled for their annual general 
meeting at Cambridge on Tuesday, January 2 when, 
bv the kindness of the University authorities they 
took up residence in Trinity and St Jolm s Colleges 
In the evening the members assembled m the f-,arge 
Examination Hall where the general meeting and 
presidential address opened a crowded programme 
of scientific lectures and demonstrations Respond 
mg to a general desire that the president should 
address the Association on some aspect of that 
branch of science which is so closely identified with 
his name. Sir Ernest Rutherford delivered an address 
on ‘ A Decade in the History of the Electron He 
reminded his audience of the charactenstic and 
peculiar behaviour of the alpha particle and the 
evolution of our present ideas of atomic structure 
ansmg from the work of such investigators as Bohr, 
Laue, Moseley, and others After referring to the 
essential features of radioactive disintegration, he 
ssed to the consideration of the effect of the bom- 
rdment of atoms with swiftly moving alpha 
particles and concluded by outlining some more 
recent work m which he had been engaged this 
aimed at throwing light on the mechanism by which 
electrons are captured, and released, by such particles 
A vote of thanks was proposed by Prof Smitbells, 
president-elect of the Association, and seconded by 
Sir Richard Gregory, and the meetthg then passed 
to the election of officers for the ensuing year 
The foUowmg two days were largely absorbed by 
lectures, demonstrations in the vanous University 
laboratones, and visits to the University observatory. 
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farm and colleges anil if the parties visiting the 
colleges under the guidance of Sir Arthur Shipley 
Dr Rouse Ball, and others were small it must be 
attributed to the concentration of the scientific 
programme arranged rather than to a lack of ap- 
preciation of the kindness of these gentlemen 

In addition to the presidential address four 
lectures were delivered to the Association as a whole 
On Wednesday morning, January 3 Prof Seward, 
the Master of Downing College, lectured on " A 
Summer in Greenland, in the course of which he 
described his experiences during the sumrejer of 
1921 when on a tour of the coastal fringe of Green- 
land for the purposes of studying some of the botanical 
and geological features Lantern illustrations ac- 
companied his remarks on the evolution of icebergs, 
on dyke formations, on Eskimo life, and on the 
charactenstic flora of the country Prof Seward, 
in addition to his descnption oftopographical features, 
pointed out the remarkable sinkage in the land and 
also the probable resemblance between Greenland 
to day and England in the Ice Age 
On Wednesday evening the Chemical Lecture 
Theatre was crowded to hear Sir William Pope on 
the subject of ' Crystalline Liquids ’ Prefacing 
his lecture by a short r6sum6 of the properties associ- 
ated with crystalline structure in the sohd form, 
Sir William Pope proceeded to demonstrate, by the 
aid of the lantern-microscope, the existence of such 
a fundamentally crystalline property as double 
refraction in certain substances in the liquid con- 
dition, e g p-a*oxyphenetole, h-azoxyanisole, and 
estefs of cholesterol The facile manipulation of 
these substances and the beauty of the polarisation 
effects shown on the screen were much appreciated 
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Reference was made to the possible connexion 
between the molecular structure and the exhibition 
of anisotropic properties and to the various theories 
that have been advanced to explain the peculiar 
properties of these somewhat unfortunately named 
liquids 

Thursday s activities w ere inaugurated by a lec- 
ture by the Master of Trinity on ' I he Electron in 
Chemistry Sir J J Thomson apologised as a 
physicist for encroaching on the domain of the 
chemist, but added that the difference between 
chemistry and physics was due to want of knowledge 
and that the problem of chemical combination was 
one of the most outstanding problems m physics 
Dalton’s Atomic Theory as such, took no account 
of the intrinsic structure of discrete particles and 
the modern conception of the internal arrangements 
of the atom dated from the discovery of the electron 
in 1897 The necessity of postulating a central 
positive nucleus and the possible arrangements of 
electrons around this was then discussed, and with 
the aid of diagrams and data thrown on the screen 
Sir Joseph reviewed existing knowledge of atomic 
structure adequately deduced the existence of two 
forms of nitrogen, and showed that electrostatic con- 
siderations limited the number of electrons m a stable 
ring to fight The latter part of his paper was 
devoted to the fascinating but somewhat intricate 
problem of chemical combination and the idea of 
' activated molecules 

In addition to these lectures members of the 
Association divided to hear the very interesting and 
amusing lecture on The Acoustics of Public 
Buildings by Mr A Wood and a lecture equally 
attractive in its illustration, on Coral Reefs m the 
Pacific by Mr P A Potts 

Ihe scientific interests of the members were further 
selectively absorbed on Thursday by a lecture in 
the Anatomical Department by Dr H Hartridge 
on Physiological I imits to the Accuracy of Visual 
Measurements — a lecturt of great interest to 
physicists among others— proceeding simultaneously 
with a lecture by Mr E K Kideal on Mole- 
cular Orientation on Plane Surfaces ” in this, 
interesting deductions were made from the assumption 
that surface energy effects are restricted to a film 
of unimolccular thickness 

Ihe visitors to the Cavendish laboratory enjoyed 
* Dr Searle s demonstration of novel methods of 
determining physicil quantities as well as the exhibit 
of apparatus used by Maxwell, Raleigh Kelvin 
Stokes and other pioneer physicists Prof Marr pre- 
faced his conducted tour of the Sedgw ick Museum by a 
short lecture on some geological considerations suit- 
able for school treatment while demonstrations of 
great interest to those engaged in the teaching of 
science were set up in the laboratories devoted to 
chemistry physical chemistry metallur^, botany, 
physiology experimental psychology aooTogv, miner 
alogy, and in the new Department of Engineering 
A conversazione in the Large Examination Hall 


on Thursday evening officially terminated the meet- 
ing (alttiough the laboratories were opening on the 
Friday to provide further opportunities for those 
desiring to visit them) on this occasion Mr R E 
Priestley lectured on “ Antarctic Exploration with 
Shackleton and Scott ” Mr Priestley s amusing 
and thrilling lecture accompanied by lantern illus- 
tration that won frequent applause, provided an 
appropriate conclusion to a nthly stimulating 
meeting , ,, , , 

It remains to be mentioned that well-known firms 
held an exhibition of books and apparatus in the 
Arts School 

Association of Women Science Teachers 

At the annual meeting of the Association of Women 
Science Teachers held at University College, London, 
on January 6, a report w'ds received from the sub- 
committee appointed to investigate the possibility of 
getting into touch with Colonial and foreign teachers 
of science An appeal was made for members to corre- 
spond with teachers in other countries, and especially 
to send scientific journals to them It is hoped that 
this movement may be further developed and become 
a useful part of international co-opcration 

In her presidential address Miss M B Thomas 
reviewed the criticisms winch have recently been made 
against methods of teaching science m schools She 
pointed out that it was impracticable, under existing 
conditions, to combine preparation for university 
ctttrance examinations with the wide and more 
generalised scientific instruction which was so gener- 
ally felt to be desirable and pleaded for greater 
CO ordination between the subjects taught m schools 
It was obvious that Science and Languages, English 
etc , could be mutually helpful and that a clMer 
CO operation between the mistresses teaching these 
subjects would result in advantage to all the sub- 
jects 

In the afternoon a large and appreciative audience 
heard a lecture by Dr Dorothy Wrinch on Relativity 
and Scientific Method The lecturer gav e an exposi- 
tion of this difficult subject which vas so clear that 
even her non-mathcmatical hearers could follow the 
argument She pointed out that the old dynamics 
had rested entirely upon the idea of measurement 
relative to a rigid and stationary standard, and that 
if the standard moved with a uniform velocity the 
position of affairs was altered Examples v\ ere fjuoted 
m which the new equation for the composition of 
velocities has solved longstanding problems Dr 
Wrinch then proceeded to apply the principle to 
various kinds of scientific problems which must not 
be approached on the assumption that the old laws 
would hold good but with the possibility in view that 
some law of the same nature as that of relativity 
might be the governing principle To sum up, it 
must be remembered that if such apparent funda- 
mentals as time and distance have been shown to 
depend on velocity, then velocity is a relevant variable 
m all scientific method 


Hail and Sleet in Meteorological Terminology 


A l intervals there appears in the meteorological 
literature of various countries a discussion 
concerning the proper designation of the smaller 
and softer forms of hail which are common m all 
European countnes during the winter or spring 
months A recent contribution to the sulnect by 
R Giacomelli appearing in the issue for May ana 
June of La Meteorologta prattca, the organ of the 
observatory of Montecassmo, near Naples, is illuramat- 
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mg from certain points of view without really 
settlmg the question It is pointed out that the 
French and Gennan terms, grtstl and graupel re- 
specUvely, have the root idea of little pellets or 
grams, and that the real Italian equivalent, gragnola, 
B meteorologically a better descriptive term since it 
means " little hail " In full keeping, moreover, with 
the almost amusing richness of the Italian langfiam 
in diminutive terms, one may use in place of gragnola 
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the worde gramola, granusckta, gragnohschta, all of 
which are denved from ^atuhnola (grandvnt, hail), 
and each of which is localfy favoured in various parts 
of central Italy, where such forms of frosen precipita- 
tion are fairly frequent in the spring penod, March 
and Apnl 

In English we have no distinctive word, nor, as 
it IS hoped to show in this note, do we really need 
one The familiar word " sleet '' appears to follow 
the German Schlacken in denoting a mixture of ram 
and snow in the Bntish Isles , but in the United 
States “ sleet ’’ is officially reserved for true frozen ram, 
t^t IS to say, drops which congeal into clear ice 
spherules by passing through a cold surface stratum 
of air This kind of hail as one would categorise it 
in England, is a common winter phenomenon in the 
eastern States, because there the contrasts of tempera- 
ture between the equatorial and polar currents in 
cyclones, tliough not more frequent than m England, 
are more violent, so that a warm ram more often than 
here alights on a frozen soil But, on the other hand, 
various forms of wintry hail fallmg in showers m 
moderately cold polar currents during the winter and 
spring are distinctly common in England, and these 
show almost every ^adation from the little soft white 
opaque pellets, which are really hardened snowflakes 
and might be called ' snow-hail,” to something very 


hke the real hail more typically associated with 
summer thunderstorms It is clear that ambiguity 
would arise if ‘ sleet ’ were used for any of these 
forms m this country In fact, the British official 
practice of comprising all forms of frozen precipita- 
tion other than snow under the term "^haiU’ is 
philosophically sound and no regret need really be 
felt that we have no word to correspond to grisil, 
grdupel or gragnola It would appear that the only 
real solution of this termmological difficulty is to 
recognise but three fundamental species of precipita- 
tion “ ram,” the liquid form , ‘^snow,” tne frozen 
form m flakes or dust , and hail," the frozen form 
m stones or pellets 

Actually, the different varieties of hail scarcely 
differ more from one another than do the dif- 
ferent varieties of snow, or even of rain, and no 
difficulty need be felt on that score Doubtful forms, 
such as the "snow-hail" referred to above, had best 
be entered in a register to both species , and in the 
case of the mixture of ram and snow, which in this 
country we call ‘ sleet," this is habitually done 
The double-entry plan has the advantage of tendmg 
to eliminate the effect of personal bias on the part 
of an observer, a factor which probably affects 
quite seriously the comparability of snow-frequency 
statistics in different localities L C W B 


The International Astronomical Union 


\T OLUME I of the Transactions of the International 
’ Astronomical Union, giving an account of the 
first general assembly held at Rome, May last, is edited 
by Prof A Fowler (London Imperial College Book- 
stall Prince Consort Road, S W 7 , price 15s ) It is 
an indispensable .book of reference for astronomical 
workers which contains the agenda of the thirty-two 
commissions, including important proposals for the 
co-ordination of metliods of observing and mapping 
out of the fields of work to avoid useless duplication 
The spectroscopic data are particularly full the 
Draper spectral notation has been slightly modified 
and considerably extended in the light of increased 
knowledge The letter Q is assigned to novae, and 
the well-known stages in the development of the nova 
spectrum are indicated by suffixes There is also a 
list of wave-lengths of iron, neon, and other lines 
suggested as standards 

Some of the decisions may be given briefly The 
Latin names of the constellations are to be used, 
and a set of 3-letter abbreviations of these names 
was agreed to The kilometre is to be used for line- 
of-sight velocities and for dimensions of bodies, the 
astronomical unit for planetary distances, the parsec 
for stellar distances Absolute magmtude is defined 
as the magmtude at a distance of 10 parsecs Certain 
letters were formerly used with several different 
meanings , they are now distinguished thus [A] =a 
line in the spectrum, A Of' A (ital ) =Argon, \ -a 
stellar spectral type 


The Conn des femfs list of Fundamental Stars 
and the Carle du Ciel list of intermediary stars were 
adopted as standards and 1925 o is to be used as the 
standard equinox up to 1940 M Andoyer undertook 
to reduce the latest positions of the fundamental 
stars to this equinox 

It was recommended that the short period variations 
in solar radiation, announced by Abbot, should be 
studied as widely as possible, and their correlation 
with weather changes investigated 

Photometric work on minor planets was recom 
mended In stellar-parallax work it was recommended 
that plates of each field should be repeated after 10 
years, to obtain the proper motions of the comparison 
stars 

A central bureau for double-star work was recom- 
mended and various decisions for securing uniformity 
of method were passed A variable stai bureau or 
centre in each country is desirable (one has been 
established at I yons) The Cracow Observatory 
undertakes the preparation of ephemerides of Algol 
stars 

The commission on calendar reform recommended 
(r) a perpetual calendar, with a 52-week vear and one 
or two days outside week and month, (3) the lengths 
of the months m each quarter should be 30 30, 
31 days, and (3) that the year should begin at the 
winter solstice 

The volume is thus a noteworthy record of important 
decisions, embracing nearly every branch of astronomy 


The Haber Process 


'pHE lecture delivered by Prof F Haber on the 
^ award of the Nobel Prize at Stockholm on 
June I, 1920, IS pnnted m Dte Naturwissenschafien 
for December 8 Prof Haber dealt first with the 
work done on the synthesis of ammonia before his 
first research in 1903 Practically nqthing of im- 
portance had come to light, and the very small yields 
at ordinary pressures did not hold out much promise 
of^hmcal application 

The early experiments of Haber, like most of those 
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which have served as the foundations of great in- 
dustrial undertakings, were made with a purely 
scientific obiect ana with no technical applications 
m view The results obtained, however, soon made 
It clear that the basis of an important techmeal pro- 
cess could be found in ammoma synthesis, and further 
work was undertaken with this end in sight 
In *908 the BadischeGesellschaft plac^ at Haber’s 
disposal all the means requisite for the further pro- 
gress of the research on the synthesis of mtnc oxide 
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in the electnc arc which he had begun in 1907, but 
his proposal to undertake research on the synthesis 
of ammonia was received with open doubts as to 
the TOtential value of the method The nitric oxide 
syntheses, in cooled arcs under reduced pressure, and 
in flames and explosions, were not found suitable for 
techmcal application, and attention was then turned 
to the stone which the builders had rejected The 
judgment of the technical cheimsts of the Badische 
Gesellschaft had been at fault, since ammonia syn- 
thesis was ultimately a very real solution of the 
problem of the economic utilisation of atmospheric 
nitrogen 

Ramsay and Young in 1884 had found that with 
nitrogen and hydrogen in presence of iron at 800® C 
no ammonia was produced This was found to be 
incorrect, and traces of ammonia were detected 
Other catalysts were tried and from the results it 
was evident that an equilibrium state was attained, 
from which it was possible to calculate the yields at 
other temperatures and pressures No further pro- 
gress was made, however, since it was judged by the 
technical experts to be impossible to carry out the 
reaction on the large scale at the temperatures re- 
quired under the very high pressures indicated by 
the calculations 

In 1906 measurements under pressure were for the 
first time earned out by Nernst and Jellinek (these 
are not referred to by Haber), and in 1908 Haber in 
conjunction with Dr I e Rossignol began experiments 
at higher pressures The work of Le Rossignol (a 
British subject) is spoken of with great approbation, 
although his part in the achievement of success has 
perhaps not always received full credit in some quarters 
The technical chemists were still unfavourably inclined 
towards the process although practical yields had 
now been reached it was clear that " es eines 
eindrucksvollen Fortschrittes bedurfte, um das tech- 
nischc Interesse fur das Gegenstand zu weeken ” By 
the use of new catalysts the temperature was lowered 
to 500-600° under a pressure of 200 atmospheres In 
1913 the process was taken up by the Badische 
Gesellschaft, but an account of the mam scientific 
results was also published The work of Dr Bosch 
speedily led to the successful introduction of the 
synthetic ammonia process, and in the period 1913- 
1920 the capacities of the German factories rose from 
ml to 35,000 tons per annum in 1914, 850,000 tons 
in 1918, and 1,500,000 tons in 1920 


University and Educational Intelligence 

Cambridge — The annual report of the General 
Board of Studies on certain University departments 
shows much useful work being done both in instruction 
and research Here we must limit ourselves to some 
of the new features (i) It is announced that the 
enlargement of the Small Ammal Breedmg Research 
Institute with help from the Ministry of Agriculture 
has been followed by a proposal to place at Cambndge 
a Horticultural Research Station set up by the 
Mmistry m conjunction with the growers (2) The 
formation of the Cambridge Architects’ Club to unite 
former members of the University withm the pro- 
fession in support of the School of Architecture is not 
valuable merely to the department concerned, but 
may react favourably in several ways on all d^art- 
ments of the Umveraty (3) Research work is being 
carried out on aenal surveying, also on the measure- 
ment from aeroplanes of the ^titude of the sun by 
means of gravity-controlled sextants, the aeroplanes 
and pilots being provided by the Air Ministry for 
work under the direction of the professor of aero- 
nautical engmeenng (4) The exhibit made by the 
NO 2777, VOL III] 


School of Forestry at the Royal Agricultnnd Society’s 
Show was awardra the Society's special g<fld medal 
London — A number of free pubhc lectures have been 
arranged for the Lent term at King’s College, Strand 
A course of eight lectures, on Wednesdays, at 5 30 p M , 
commencing January 24, on " Some Aspects of Natural 
Philosophy,’ will be given, and the following, m the 
order named, have promised to lecture Prof A N 
Whitehead, Sir Frank Dyson, Dr J S Haldane, Dr 
Dukmfield Scott Prof F Sod^ PrincmalL P Jacks 
Sir Herbert Jackson, and Sir Richard Gregory Prof 
H Wildon Carr is giving six lectures on " Physical 
Causality and Modern Science ” on Tuesdays, at 
5 30 p M , beginning February 20 In the department 
of psvchology. Dr William Brown is giving a course 
of three lectures on “ Psychology and Psychotherapy " 
on Mondays at 5 30 p m , commencing February 19 
There is also a course of six lectures by Prof V 
Barthold, of the University of Petrograd, on “ The 
Nomads of Central Asia ’ on Thursdays, which 
coinmenced on January i8, and three lectures, by 
Dr J H Orton, on February 20, 22, and 23, at 5 15 
PM on " The Bionomics of Marme Animals ” 

At University College, a course of ten public lectures 
on ‘ The Micro-organic Population of the Soil ” will 
be given by Sir John Russell and the stafi of the 
Rothamsted Experimental Station in the lecture 
theatre of the Botanical department of the College, 
at 5 o clock on February 5, 7, 12 14 19, 21, 37 * and 
March 1,5, and 7 Dr G Anrep is also to deliver a 
course of eight public lectures at the College, at 5 
o’clock, on January 26, February 2, 9, 16, 23, and 
March 2 9 and 16, on “The Physiology of the 
Cortex as investigated by the Method of Conditioned 
Reflexes ’ No tickets will bo required for either of 

these courses 

The Board of Education announces that the Im- 
perial Education Conference is to be held in London 
in June next The last meeting was held in London 
in 1911, and, but for the war, the conference would 
have met in 1915 The conference will be attended 
by official representatives from the Education Depart- 
ments of the self-goveniing Dominions and Colonies 
and the British Isles, and vanous matters of common 
interest will be discussed, includmg the question of 
the mterchange of teachers within the Empire 
The trustees of the Albert Kahn Travelling Fellow- 
ships will elect one fellow in May or June next 
These fellowships were established by M Albert 
Kahn, of Pans in order to enable suitable persons to 
undertake a year’s travel round the world with the 
view of obtaining an unprejudiced survey of various 
civihsations and the acquisition of a generous and 
philosophic outlook on hie The value of the award 
for tffis year will be between 900! and 1000/ , the 
exact amount being decided at the time of election 
Candidates may be of either sex, but must be British 
subjects and graduates of a university of Great Bntain 
or Ireland The vice-chancellors of these universities, 
and the presidents of the Royal Society and the 
Bntish Academy, may each nominate one candidate 
Nominations must be sent in by February 28 

Prof Bohuslav Brauner writes — " John Gerald 
Fredenck Druce, senior science master at Battersea 
Grammar School, London, has obtained the important 
degree of ' Doctor Rerum Naturalium ’ of the Charles’ 
University, Prague, after having passed his examina- 
tions, which were conducted in English and French, 
' summa cum laude ’ Dr Druce is the first English- 
man to take this degree in the Charles’ (Bohemian) 
University of Prague This is the begmning of new 
scientific connexions between the Czech and Engbsh 
nations Vtvant sequentes " 
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Societies and Academies. 

London 

Royal Microscopical Society, December 20 — Prof 
F J Cheshire, president in the chair — J E 
Barnard Sub-bactena The name " Sub-bactena ’ 
IS suggested for that group of presumably living 
orgamsms which are usually referred to aa " filter 
passers" or " ultra -microscopical viruses’ The 
term may be justified on the grounds that such 
organisms are of the same order of sue as colloidal 
, paurticles known as sub - microns Filters are of 
' variable and often unknown porosity, and it is there- 
fore more satisfactory to let the microscopical limits 
of resolution be the standard beyond which the title 
suggested may be applied For the investigation 
of txxlies beyond the limits of microscopical resolution 
but still within the hmits of visibility by suitable 
illumination, the improbability of any staining 
method proving of value was insisted on, particularly 
those involving prolonged fixation processes m which 
the so-called staining is in reality a deposition of 
material on the extenor of the object — H J Denham 
A micrometnc shde rule When one or more micro- 
meter eyepieces are employed with several objectives, 
a simple nomograph may be used to convert the 
wpiecc measurements into known units of length 
‘The shde rule desenbed consists of such a nomograph 
fitted with a movable cursor, which is engraved with 
an eyepiece scale enlarged ten times Oblique rulings 
on the body of the scale represent the rulings of a 
stage micrometer The scale is calibrated by tnal 
of the vanous combinations of eyepiece and objective 
^hkely to be used (at standard tube length) on a 
'graduated stage micrometer to use it, the movable 
cursor is set to the predetermined position for the 
combination of eyepiece and objective employed, 
and the eyepiece measurement is read off in terms 
of the stage micrometer, while the magnification 
may be read off the graduated lower edge of the rule 
Correction for alterations in tube length without 
recalibration may be made by the help of a second 
nomograph on the back of the shde rule — J R 
Norman Methods and technique of reconstruction 
Some of the methods employed for buildmg up a 
model of any object which has previously been cut 
into sections in a definite plane are desenbed The 
Graham Kerr method consists m making coloured 
drawings of the sections on ground-glass plates , 
the plates are then fitted together, and a model 
obtamed by rendenng them transparent by im- 
mersion in a suitable medium In the so-called 
" plastic " method invented by Bom, which appears 
to be in general use, the sections are drawn on plates 
made of some form of wax, their outhnes cut out, 
and the wax sections fixed together to form a solid 
model The technique of prepanng the models is 
desenbed and a new wax mixture formulated 


Paris 

Academy of Sciences, December 26 — M Emile 
Bertm in the chair — Pierre Termier The structure 
of the eastern Alps , orig^ of the superalpine sheet , 
the problem of the age of the large strata — A Blondel 
The electro-phonographic method and its use for the 
registration of sounds The author described m 
1911 a method of sound recording based on the 
combmation of the microphone anti oscillograph, 
and this was modified in 1915 for use under war 
conditions An imperfect form of this was utihsed, 
without acknowledgment, by the French army— C 
Guichard Conjugated networks — Edouard Imbeaux 
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The fountain of youth (Silver Spnng) A descnption 
(with photograph) of Silver Spring, Florida, with a 
geological section showmg its relationship with Blue 
Spring, 26 miles distant — Alf Guldberg Some 
inequalities in the calculus of probabihties — Bertrand 
Gambler Linear systems of plane curves admitting 
a given system of base points — Georges Bouligand 
A concept of hnear geometry — Nilos Sakellartou 
Polar figures — A Petot Motor-cars with transmission 
by a longitudmal Cardan shaft — M Maggini Anoma- 
lous dispeAion in stellar spectra Studies on anoma- 
lous dispersion may serve as a quahtative test of 
the theories of I ockyer and Schuster pn the evolution 
of stars — J Le Roux Newton s mechanics is not 
an approximation of that of Emstein — F van Aalst 
The maintenance of electrical oscillations by a lamp 
with three electrodes Experiments confirming thtf 
formula expressing the necessary condition for the 
maintenance of oscillations — A Druault The dif- 
fraction spectra produced by round corpuscles 
irregularly distributed Three classes of round 
corpuscles were used in these expenments lyco- 
odium grams powder from diseased wheat, and red- 
lood corpuscles Ihe existence of a maximum of 
diffracted light not predicted theoretically is shown — 
H Weiss and P Henry Diffusion in solid solutions 
A study of the mterdiffusion of gold and silver at 
temperatures of 935° C , 885° C and 835° C The 
diffusion constant iound agrees well with the earlier 
figure of Fraenkcl and Houben at 870“ C — F 
Bourion and E Rouyer The application of the 
method of continuous variations to boiling-point 
phenomena for the determination of double salts 
in solution — Marcel DeHpine The as and tratis 
indio dichloro dioxalates The optical resolution of 
the as potassium salt — Marcel Godchot and Pierre 
Bedos 1 he oxide of A, - mcthylcyclohexene and 
the dimcthylcyclohexanols Ihe ether oxide can be 
obtained from the hydrocarbon A,-methylcyclohexene 
either by direct oxidation with perbenzoic acid or by 
conversion into the lodohydnn and subsequent treat- 
ment with caustic potash The ether oxide is con- 
verted into the corresponding diol by heating with 
water for six hours at 130° C — Paul Gaubert Ihe 
polymorphism of antipynne, vanillin, and the eryth- 
ntes — M Lecointre The palaeozoic strata of the 
region north-west of ZaSr (Western Morocco) — 
Georges Corroy The Valanginian of the eastern 
border of the Pans basin — M Boit The morphology 
of the Bas-Morvan — Marc Dechevrens Two cate- 
gones of earth currents A discussion of various 
observations from 1851 onwards from the point of 
view of the influence on the moon on telluric currents 
— C Dauzire Researches on natural coloration 
effected at the Pic du Midi according to the expen- 
ments of T Bouget The intense colorations of 
flowers at high altitudes are asenbed to the same 
cause as the permanent coloration of glass exposed 
in similar positions — Ph FUj«let Perturbation of 
the magnetic dcchnation at Lyons during the year 
1921-22 — R Dongier Magnetic measurements in 
the south-east of France (left bank of the Rh6ne) — 
L BUringhem Heredita^ mosaic in the pea (Ptswm 
sativum) — Renfi Soudges The embryology of the 
Malvaceae The development of the embryo m 
Malva rotundi/oha — E and G Nicolas The in- 
fluence of formaldehyde on the higher plants When 
chlorophyll is absent, or present in insufficient 
quantity, formaldehyde exerts a toxic action on 
plants when the chlorophyll can act as a photo- 
catalyst the influence becomes favourable to growth 
— Manuel Sincfiez y -S 4 nchez The nature and 
function of the reticular apparatus of Golgi The 
process of oxidation m the plant cell and the de- 
velopment of the network of Golgi increase together , 
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hence it appears probable that m the Golgi apparatus 
ferments indispensable to the nutrition and develop- 
ment of the cell are produced — H Colin and H 
Belval The genesis of the carbohydrates m wheat 
The presence of levulosanes in the stem — C Champy 
The fluctuating appearance of the male sexual 
characters m the female Tnion alpestns — ^Edouard 
Chatton and Andrd LevofI The evolution of the 
infusona of the lamellibranchs Relations between 
the Sphenophryidae and the Hypocomidae 
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The Science and Practice of Pure Milk 
I Supply 

I 

T HL history of our milk supply, especially when 
considered m relation to the corresponding 
history of the milk supply of the United States, illus- 
trates more intimately, perhaps, than any other 
subject the necessity for the man of science to study 
the practical problems mvolved m the application of 
his discovenes, and for the administrator and the 
producer and trader to acquamt themselves with the 
added responsibilities and increased possibilities of 
improved trade bestowed by science 
We are chiefly concerned m Nature with the scientific 
aspects of the milk problem , but at every stage 
these are interlocked with practical problems requinng 
the expenditure, or more correctly the investment, of 
much money to ensure the health of the community 
A statement of some of the considerations mvolved 
will make these points dear 

The first point we make is frequently overlooked 
An increase m the quantity of milk available for the 
general public, and particularlv for children, is even 
more important than improved quality of the milk, 
though this also is a public health requirement of the 
first grade In this country far too little milk is 
consumed Biologists and chemists have demon- 
strated that no other food is so vital to the welfare and 
health of mankind as milk McCollum, of Baltimore, 
has laid down the rule that every growing child should 
be allowed one quart of milk daily, and Lusk states 
that “ no family of five should buy meat until they 
have bought at least three quarts of milk ” daily 
In Great Britain not half as much milk is consumed 
per head as in the United States, and it is to the lack of 
this element in the dietary of children that a large share 
of the common malnutrition and undergrowth, and the 
associated excessive proneness to disease is ascnbable 
There are abundant instances m which the daily gfvmg 
of half a pint of milk to each child attending school m 
poor neighbourhoods has been followed by a marked 
raismg of the general standard of health 

The above statement that an adequate quantity is 
even more important than an improved quality of 
milk, although it truthfully represents a neglected 
aspect of the milk problem, is obviously subject to 
the condition that milk of the present quahty must 
be made safe either by pasteurisation on the large scale 
or by bringing it domestically near the boiling point 
Alongside of educational propaganda in favour of purer 
inill( there is needed ste^v and persistent instruction 
through child weltare centres, in schools, and generally, 
^o induce parents to spend on milk the greater part of 
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the money now devoted to beer At the present time 
three times as much is spent by the British public on 
alcoholic dnnks as on milk, and to this avoidable 
physiological impoverishment of the children, which is 
assoaated with the deficiency of milk, we can m large 
measure ascribe the proneness to catarrhs and the de- 
velopment of bronchitis, of rickets, and of tuberculosis 

Early, then, m any attempts at practical reform 
must be placed the need for educatmg the public mto 
wilhngness to buy more milk — at least twice or three 
times as much as is now bemg bought, for daily dietetic 
use It follows that any measures proposed for the 
purification of milk must be tempered by consideration 
of the degree of nsk to health, the administrative 
practicability of the proposals, and the expenditure 
involved 

The necessity for milk sanitation, as for general 
sanitation, was first impressed on the public mmd by 
the occurrence of epidemics attributed to contammated 
milk It was in 18^7 that Dr W M Taylor, of 
Penrith, traced an epidemic of typhoid fever to con- 
taminated milk, and ten years later he traced an 
outbreak of scarlet fever to milk In 1880 Mr Ernest 
Hart collected accounts of fifty epidemics of typhoid, 
fifteen of scarlet fever, and four of diphtheria traced 
to mfected milk supplies , and since then the number 
has become immensely greater, until, in recent years, 
commercial pasteurisation combmed with a modicum of 
sanitary precautions on the farm apd in the retailing 
of milk has been associated with a great decrease in 
the number of such outbreaks In addition, septic 
sore throats have not infrequently been traced to milk 
derived from cows with udder mflammations , and, 
most important of all, a considerable proportion of 
human tuberculosis, especially in young children, has 
been attributed to milk 

The history of the relation of human to bovme 
tuberculosis is an interesting chapter m bacteriology 
In 1896 Iheobald Smith announced that the tubercle 
bacillus of cattle differed materially from that of 
human tuberculosis In 1901 Koch made the sensa- 
tional announcement in London that bovine tubercu- 
losis did not infect human bemgs Inasmuch as, 
pnor to this statement, the stress of anti-tuberculosis 
agitation had been much more agamst bovme than 
against human sources of infection, Koch’s dictum 
necessitated a re-mvestigation of the entire subject 
A Royal Commission was appomted, and continued its 
inquines for many years The results of these and of 
many collateral investigations may be summed up m 
the statement that bovme tuberculosis undoubtedly 
does occur m the human bemg, but that it is a minor 
cause of human tuberculosis Furthermore, that, 
unhke mfection of human ongm, bovme mfection can 
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be efifectivdy prevented — as can also the Infection of 
such occasionally nulk-borne diseases as scarlet fever, 
typhoid fever, and diphtheria, —by pasteurisation pf 
milk, or by bnnging milk domestically “just to the boil.” 

It was tuberculosis m the young subject which was ^ 
regarded as chiefly caused by milk mfection, but 
experimental observation of the type of baallus found 
m children's tuberculous lesions has shown that less 
than one-third of tuberculosis m children under five 
years of age is of bovine origin, the greater part being 
denved from mfection of human source The 
abdommal tuberculosis and tuberculosis of joints and 
bones and of glands, which may be due to infection 
of bovme source, are often not fatal , and it appears 
likely that, as Cobbett ‘ has estimated, the mortality 
caused by mfection with the bovine type of tubercle 
bacillus al all ages is not more than six per cent of that 
caused by bovme and human types of bacillus com- 
bmed This estimate was made several years ago 
The proportion of human mortality from tuberculosis 
due to bPvine mfection is probably less now, for one 
of the striking features of tuberculosis mortality is its 
recent reduction at ages under five Thus the death- 
rate from tuberculosis per million living at ages under 
five was 1213 in 1920, as compared with an average 
rate of 1883 in 1912-14 Inasmuch as only a relatively 
small proportion of this mortality m the earlier period 
was caused by mfected milk, the mam credit for the 
declme, after making any needed allowance for changes 
m medical certification, must be given to the diminu- 
tion of human mfection , and the entire result can 
rcascmably be regarded as the jomt product of measures 
for diminishing bovme tuberculosis, which, speaking 
nationally, have been on an extremely small scale, 
of measures for rendering bovme infection impotent 
(pasteurisation of milk and domestic heatmg), and of 
measures directed chiefiy against human adult sources 
of mfection We have mentioned the six per cent 
as a possible limit of the proportion of total tubercu- 
losis mortahty at all ages which is due to bovme 
mfection, without intention to minimise its importance, 
for the annihilation of tuberculosis of bovine ongm 
would greatly reduce the mass of human sufitenng, and 
this end is withm reach by easily practicable measures, 
which would serve the interest of dairymen as much as 
that of the consumers of milk 
The possibility of acquiring tuberculosis or an 
acute infectious disease like scarlet fever, although the 
chief, are by no means the sole risks of contammated 
milk. Past expenence has shown an mtimate associa* 
tioB betwem an impure milk supply and excessive 
infant mortality , and the remarkable reduction in 
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iolaat mortality m the present century in this and m 
other countries has been associated with marked 
improvement m the cleanlmess of milk, commercially 
and domestically At each step scientihc mvestiga' 
tions have been important means to this end The 
determmation of the thermal death-point of pathogenic 
bacteria has shown the possibility of heating milk to 
a lower point than boiling, which, while removmg the 
possibility of infection, leaves milk with its natural 
taste almost unimpared The bacterial counting of 
milk, showing the close association between cleanly 
milking followed by immediate cooling of milk and a 
sparse bacterial count has given a great impetus to the 
supply of clean and cool milk, especiall> m America 
The tuberculm test has been largely utilised as a means 
of discovering clmicallj undiagnosable tuberculosis in 
cattle, and of its elimmation from herds It is a con- 
dition of the official granting of a certificate of pro- 
duction of “ Grade A (Tuberculm Tested) ” Milk, m 
accordance with a recent Order of the Mmistry of 
Health 'I he discovery in 1890 of Babcock’s simple 
method of fat determmation has had far-reaching 
consequences m secunng high standards of food value 
in milk supplies, and in enabling the public when they 
desire to buy milk of known value The list of items 
of indebtedness of the pubhc and of milk purveyors to 
scientific laboratory workers might easily be extended 
In England there is a large excess of infant 
deaths m the three hottest months of the summer, 
and these are due m the mam to diarrhoea 
To discuss adequately the factors of heat, of 
impurity of food, of impurities apart from food 
i^e g exceptionally m breast-fed babies) which are 
responsible for this devastating disease would require 
much space , but the followmg determined facts can 
be stated Diarrhoea is rare m breast-fed mfants, 
it IS exceptional among the mfants of the well-to-do, 
who can take adequate precautions m respect of food , 
but It IS common m the mfants of the poor, and has 
been found to be more common m mfants fed on 
condensed milk than m mfants fed on fresh cows’ milk 
This does not apply to dned or desiccated milk, mfants 
consuming which appear**to suffer much less from 
diarrhoea than mfants artificially fed with other foods 
The exi^anation of these facts is not far to seek 
Domestic contammations of milk are even more 
important than contaminations at the farm, m trans- 
port, or m the local shop, though these also are 
serious Condensed milk is difficult to manipulate m 
a cleanly manner, dned milk 19 not so Fresh milk 
can be more easily provided and, when domestically 
pasteunsed, has been shown to be less liable to cause 
gastft>-«itcstinal trouble m the summer months than 
diluted condensed mdk The details showing the 
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need for aseptic precautions in milk preparation, all 
based on the science founded by Pasteur and apphed 
by Lister, can easily be understood In the last 
seventeen years active steps have been taken to 
mstruct and guide mothers m the right feedmg of their 
mfants, and there can be little hesitation m ascnbmg 
the lowered mfant mortality m large measure to this 
cause, and to the collateral general improvement in 
the milk as delivered at the home This improvement 
has consisted largely in the increasing practice of 
commercial pasteunsation Prior to 1900 the rate of 
mfant mortality averaged 140 to 160 , m the last 
quinquennium it was only 85 per looo births 
The above consideration of evils and of possible 
channels of improvements naturallv leads to a con- 
sideration of the administrative aspect of the problem 
This in the mam consists in the application of scientific 
methods to the milk, industry, which will be discussed 
m our next issue 


Progressive Meteorology 

Board of hducalton Catalogue of the Collections in the 
Science Museum, South Kemtnglon, with Descriptive 
and Historical Notes and Illustrations Meteorology 
Pp 107+6 plates (london HM Stationery 
Office, 1922 ) 14 6d net 

Air Ministry Meteorological Office, London A Short 
Course in hlementary Meteorology By W 11 Pick 
(MO 247) Pp 118 IS 6d net The Observer's 
Handbook Approved for the use of meteorological 
observers by the McteorologiuU Office, and the Royal 
Meteorological Society 1921 edition (M 0 191 ) 
Pp xxx+i4o+i8plates + io+i7 plates+5 ^s 6d 
net Cloud Forms according to the International 
Classification The Definitions and Descriptions ap- 
proved by the International Meteorological Committee 
in igio With an atlas of photographs of Clouds 
selected from the Collection of Mr G A Clarke of 
the Observatory, Aberdeen (M 0 233, and edition ) 
Pp 10+ 17 plates + 5 14 6d net Notes on Meteor- 

ological Corrections for the use of Gunners By D. 
Brunt and J Durward Pp i8 3d net Forecast 
Code for the Abbreviation of Weather Forecasts tranSr 
mitted by Telegraphy or Radiography Pp 18 xs 
net The New International Code for MeteorcAopcal 
Messages, 1922 Pp 20 4i net Weather Fore- 
casting in the North Atlantic and Home Waters for 
Seamen By Com L A Brooke-Smith Pp 24 
fid net The Wireless Weather Manual Pp 24 9^ 
net (London H M Stationery Office, 1921-1922 ) 

O N turmngpver this packet of the latest official 
pubhcations on meteorology I feel disposed 10 ^ 
survey them m a contemplative rather than m a cnt£||d 
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attitude They fall into two groups The Catalogue 
of Meteorology m the Science Museum review* the 
present m the light of the past, and the various pub- 
lications of the Meteorological Office of the Air Mmistry 
deal with the present m anticipation of a greater future 

Meteorology in a museum is something of a problem, 
for It IS impossible to place samples of weather in a 
glass case, or at least to keep them there when the 
fog clears away, and the representation can be only 
by instruments, maps, diagrams, and models The 
collection of instruments is intended to represent his- 
toncal development and present-day adaptations, and 
the Catalogue gives a short description of the exhibits, 
following a brief historical introduction on each group 
of instruments The number catalogued is consider- 
able and achieves a fair historical continuity Their 
ownership is left curiously vague , some are recorded 
as presented to the museum, but many are stated to 
be lent by well-known meteorologists, most of whom 
are now dead, so that it is scarcely likely that their 
return will be demanded We note one misprint in 
the name of Prof Mohn, who is consistently called 
Mohn, possibly under the influence of Fohn A refer- 
ence should be given to “ British Rainfall,” 1908, p 25, 
for the prmciple of the Hyetograph (No 206), from 
which the origmator as well as the patentee of the 
mstrument could be ascertained 

The exhibits other than instruments are scrappy and 
of little value as illustrations of the scientific develop- 
ments of meteorology, but time and some fostermg care 
should remedy this 

Turning to the side of present effort which faces the 
future, one looks on a new world For thirty years, 
from 1882, I read every contribution to meteorology 
published accessibly in the English language and a 
good deal in other tongues For the last ten years I 
have read practically nothing, and now find that a vast 
nver of new research and discovery separates me from 
the old familiar country where Buchan ploughed his 
lonely furrow and sowed the seed of upper-air research 
on the mhospitable summit of Ben Nevis How wide 
and deep that river is I recognise when in the preface to 
Mr Pick’s “ Short Course in Elementary Meteorology ” 
I find the Director of the Meteorological Office saying 

“The British Empire has produced some of the 
world’s foremost meteorologists — Halley, Beaufort, 
Abercromby, Blanford, Eliot and Shaw, to mention 
only a few ” 

No Buchan and no Aitken among these immortals 1 
An oversight of a too busy man, of course, but 
sigmficant of the new horizons on which the great 
figures of the immediate past stand out in view of the 
men who are reapmg the harvests now matunng It 
IS the natural fate of pioneers to be buned m the 
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foundations they lay for others to build on, and die 
fundamental nature of their work may remam un- 
recognised until the historians of a later generation 
tunnel amid the rums of successive superstructures to 
find material for some science museum Anyhow, it is 
certam that the enterpnse of the students of to-day is 
put to better purpose in pushmg onwards rather than 
in looking back The war is responsible for the 
abruptness of the overturn which has buned much of 
the past before it is dead, and now affords to the 
young men an unencumbered field 

In Mr Pick’s work and Dr Simpson’s preface it is 
good to find strong grasp of essential principles, a dis- 
cnminating disregard of irrelevant detail, and an easy 
command of concise and vigorous English It would 
serve no purpose to regret omissions from so short a 
treatise on so great a subject There is a wise absten- 
tion from the use of long words when short words 
serve better, and mdeed the only lapse into this be- 
setting fault of youth I have noticed is the use of the 
terms “ katabatic ” and “ anabatic ” with reference to 
the valley wmds by night and day , this just serves 
to quicken a sense of thankfulness tliat we are spared 
“ katapelagic ” and “ anapelagic ” attacks on the land 
and sea breezes or even on the monsoons 

Dr Simpson’s approval can scarcely extend to Mr 
Pick’s statement tliat “ no great land masses are 
situated in the southern ” hemisphere, for is there not 
the Antarctic continent, very potent m its influence on 
the air? The effect of oceanic circulation is passed 
by, and I am sorry that Mr Pick has missed the 
mteresting analogy between the upward gradient of 
temperature in the atmosphere and the downward 
gradient of temperature in the hydrosphere The 
treatment of water vapour in the atmosphere is de- 
lightfully fresh and clear , the old confusion has passed 
away and the student who starts his study of meteor- 
ology with this little book is led straight mto the heart 
of the subject 

To one who remembers the astomshment and m- 
creduhty with which Dr John Aitken’s discovery of 
nuclear condensation was greeted, it is quaint to see 
Mr Pick’s fresh mind jumpmg the event with “ It 
was formerly thought that dust-particles formed the 

nuda for condensation but ” and after all the new 

discovery is only that hygroscopic particles such as 
common salt are the efficient nuclei Aitken classed 
salt-particles as “ dust,” and who can say that any 
particles in our atmosphere are not seasoned with salt ? 

To me the value of this short course is the proof it 
conveys that meteorology has attracted the nsmg meft 
of science, not as a humdrum routme, but as a fasemat* 
mg pursuit confidently expected to yield nch results 
Alre^y, as the adimrable section on the upper aiF 
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and the brief but comprehensive account of weather 
forecastmg show, the reward is being grasped 

Of the other pubUcations before us, ^ose dealmg 
with the vanous codes for transmitting weather data 
are of mterest only to the senders and receivers of 
telegraphic and radiographic reports, yet the mere fact 
that such elaborate systems of communication have 
become necessary shows the vastness of the recent 
strides m synoptic meteorology 

“ The Observer’s Handbook ” is an old friend, m- 
clining towards portlmess now, and with an air of 
digmty consonant with its post-war price The ap- 
pendix of cloud-photographs by Mr (i A Clarke of 
Aberdeen, also issued separately, is helpful in defining 
the forms of cloud, and more so m showing how 
independent the clouds hold themselves of all hard 
and fast classifications The prints of cirrus and allied 
forms showing the cloud m white on a blue ground 
are particularly effective 

The Handbook is ripening for complete revision and 
cannot yet be viewed as havmg reached a final form 
It IS still suggestive of the compiler’s anxiety to justify 
the system of units recommended, and it remains rather • 
over the head of the average observer, on whose faithful 
and patient routine the whole structure of weather 
study IS based 

The new units which were suggested about 1908, and 
mtroduced by the Meteorological Office eight years 
ago, have had a less fair trial than the length of time 
they have been before the meteorological world sug- 
gests, as cnticism on such matters was necessarily 
suspended durmg the war I think that the sub- 
stitution of the millimetre for the inch m rainfall 
measurement is well on its way , it is merely the sub- 
stitution of one legal unit for another, and it makes 
for uniformity with other nations The millibar, how- 
ever, has not yet helped towards uniformity, although 
Commander Brooke-Smith, m his " Weather Fore- 
castmg for Seamen,” says that “ it will help towards 
obtainmg uniformity if new barometers are graduated 
with this scale ” I suppose that its future will depend 
largely on propaganda, like a new sect mspired by the 
ambition of unifymg all the churches Some observers 
will contmue to look on it as simply a new Imear 
measure Once a ramfall observer, wishmg to be up- 
to-date, ordered a ram-measunng glass to be graduated 
m milhbars so as to be directly comparable with the 
barometer 1 The idea of freemg the measurement of 
atmospheric pressure from the gravity correction by 
usmg a unit based on acceleration mstead of weight 
appeals powerfully to some mmds •!, thmk, however, 
that It be apt to share the fate of the kilowatt m 
Its competition with the horse-power, t « to be hnuted 
m Its use to special Imes of work Messrs Brunt 
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and Durward, m their “ Notes on Meteorological Cor- 
rections for the use of Gunners,” use the old units, 
apparently as a matter of course, without apology 
So far as I can see from these publications, there is 
now a tendency to relax the boycott of the handy 
old bahrenheit degree, thereby going back to the 
“ absolute zero ” of the snow-and-salt epoch I have 
sometimes yearned for a scale starting at the “ absolute 
zero ” of the mercurial thermometer, that captivatmg 
temperature at which Fahrenheit and Centigrade 
thermometers read alike and below which mercury re- 
fuses to work Can we look on the “ absolute zero ” 
of the air thermometer as absolutely fixed ? May a 
lower temperature not be reached some day and a new 
way of estimating it be discovered ? Think of the 
absoluteness of the old Daltonian atom As a mere 
matter of nomenclature " absolute temperature ” sounds 
unhappy m our days, when absolute time and absolute 
space are on the verge of becoming unfashionable Be 
that as It may, I am glad that there is now less prob- 
ability than there was once of temperatures reckoned 
from - 273® C being harnessed to our English weather 
If I may conclude m a lighter vem I would refer to 
a misprmt in one of the works under notice pnnted 
officially Once on a time an official of a department, 
driven beyond discretion by the delays of another 
department, addressed a letter to the “ Controller of 
H M StatiQnary Office,” and was dealt with in a dis- 
ciplinary manner Times have changed, and now a 
waggish printer’s imp has the audacity to speak dis- 
respectfully of the isobars m these words — ” anticy- 
clones often remaming more or less stationery for 
several days ” Hugh Robfrt Mill 


The Constitution of Matter 

Der Aujbau der Matme Dm Aufsatze ttber modeme 
Atoimsitk und Electronentheorie Von Max Born 
Zweite, verbesserte Auflage Pp vi+86 (Berlm 
J Springer, 1922 ) 3^ 

La ConsMutton de la mahire Par Prof Max Bom. 
Traduit par H Bellenot (CoUecUon de mono- 
graphies scientifiques fitrangdres, II) Pp m+84, 
(Pans A Blanchard, 1922 ) 6 francs 

T he most important part of Prof Max Bom’s 
work is contamed m the second and third of 
his essays, where he shows that it is possible to 
obtam approximate values for the heat of chemical 
union of the halogen elements with the alkali metals 
and with hydrogen from purely physical data In 
collaboration with Land^ he has calculated the re- 
pulsive force between *ihc Na + and Cl -10ns m rock 
salt, which, combined with the ordmary Coulomb 
attractions and repulsions between these ions, accounts 
’ D I 
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for the measured compressibihty, and finds that this 
force may be written F«i/8", where b and n are 
constants and S is the distance between neighbouring 
10ns of the same kind Bor sodium chloride and other 
halogen-alkali compounds n = 9 The law of force thus 
obtained is used to calculate the energy produced by 
the union of the ions to form the salt, which for one 
“Mol” IS U = S45’^p/(/*++irr) kg cal, where 
IS the atomic weight of the metal and /Jt_ that of the 
halogen For absolute zero Uni, = 15*, U^, = 144, when 
the 10ns are at rest m the position of equilibrium 

Nemst has shown that, if U is known, the chemical 
affinity al any temperature can lie determined from 
purely physical considerations I hose results can be 
checked by measuring the heat of solution of the salts, 
in solutions so dilute that dissociation is complete, and 
calculating the heat produced in such reactions as 
NaCl + KI»=NaI + KCl The values obtamed were 
of the same order as those calculated by the almve 
theory, but depend only on the differences between the 
values of U 

Another method of attacking the problem is to use 
Bohr’s theory of atomic structure and radiation to find 
the work required to form ions from neutral atoms 
Franck and llertr have deduced that the energy of 
ionisation 00 , where h is Plimck’s constant and 
V 60 IS the limit of the senes of absorption spectrum lines 
of the quiescent vapour These workers have con- 
firmed this theory by measurmg the ionising potential 
which must be applied to a stream of electrons to 
produce a velocity just capable of ionising the vapour 
They have thus found the energy of ionisation of a 
number of substances Combming these values with 
values of the afiinity for electrons of electro-negative 
atoms obtained by Franck, who used a method also based 
on Bohr’s theory of the spectrum, the values of U can 
be calculated independently, and are within 12 per 
cent of those obtained from the compressibility data 

Habers has studied metal crystals, on the assumption 
that the negative atoms in the Bragg space lattice are 
replaced by electrons lie finds for the alkali metals 
n = a5 to 34, copper m=.8o, silver « = 9o, in the 
expression for the repulsion The heals of vaporisa- 
tion calculated from these figures agree remarkably well 
with the observed values The value of n must depend 
upon the distribution of the electrons in the ion 

The author seems perfectly justified in concludmg 
his work m the following words “If we survey the 
road we have travelled we see that, although it has not 
yet penetrated very far mto the mighty kmgdom of 
chemistry, it has reached a pomt from which we can 
observe, m the distance, the passes over which we shall 
have to travel if we wish to subject this kmgdom to 
physical law ” 
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I Bauxite in Ayrshire 

Memoirs of the Geological Survey, Scotland The 
Ayrshire Bauxthc Clay By G V Wilson Pp 
vi + 28 (Southampton Ordnance Survey Office , 
London E Stanford, Ltd , 1922 ) ir 6 d net 

W HILE deposits of bauxite, that is, of the 
aluminium hydroxides gibbsite and diaspore, 
are greatly in request as sources of alummium, bauxitic 
clays are also of considerable value for the hnmg of high- 
temperature furnaces It is well known that under 
tropical conditions of weathermg, especially where the 
surface-waters are alkaline, rocks of very varied nature, 
contaming alummium silicates, yield bauxite rather 
than kaolm Anv ferruginous matter forms at the same 
time lateritic crusts Laterite, indeed, as Sir Thomas 
Holland pointed out for India, is at times rich m 
aluminium hydroxide 

Bauxitic formations have thus come to be regarded 
as indications of climate m the past, and we now have 
the interesting discovery of bauxitic clays m strata 
of Millstone Grit age m Ayrshire The lateritic nature 
of these ( arboniferous beds was pointed out by Mr John 
Smith in the 1 ransactions of the Geological Society of 
Glasgow in 1893 The Geological Survey of Scotland, 
when recently remapping the area, collected samples 
for analysis and proved the presence of aluminium 
hydroxide Mr Wilson, m the memoir now published, 
defines a bauxitic cla> (p 6) as one that “ contains 
more alumina than is necessary to supply the demands 
of the whole of the silica present for the formation of 
the kaolmite molecule ” Silica present in the form 
of quartz sand is included m this definition, smee such 
silica affects the value of a clay as a refractory material 
On p 25 twelve analyses are given of the x\yrshire 
bauxitic clays The most strikmg of these is that of 
the bed on the Saltcoats shore, which yields 47 57 
per cent of alumina and only 29 o per cent of silica 
Titanium dioxide, a substance characteristically pres- 
ent, amounts, however, to 9 04 per cent , and the re- 
fractory quality of a kaolmite clay is said to be lowered 
by 5 per cent and upwards This effect is not so 
noticeable m clays with an excess of alumina In the 
\yrshire deposits, a large part of the material of 
mf error grade reaches a refractory quality of 30-31 on 
the Seger cone scale, while the Saltcoats shore matenal, 
despite Its titamum-content, is recorded as over 35 
These bauxitic clays have been derived from basaltic 
lavas in the first mstance, though in some cases the 
material has been transported It is held that kaolmite 
was formed as the earliest product, and that a fairly 
pure alummium hydroxide arose from this, sometimes 
with an oolitic structure A recombmation of the 
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silica set free occurred m some cases, a secondary 
kaolinite being formed This association of kaolinite 
and bauxitic matter in the same senes of deposits 
recalls observations made by the Geological Survey of 
Ireland on the Camozoic beds of Co Antrim (Mem 
on the Interbasaltic Rocks, p 51, 1912) In both 
areas, titanium dioxide is a prominent constituent of 
the clays , Mr Wilson (p 13) shows that it is present 
as rutile and anatase, less commonly as brookite, and 
sometimes in combination in sphene He traces its 
ongin to the augite of the basalts , m Ireland it has 
been attributed to the decav of ilmenite 
The new industry now developed m Ayrshire, in 
the manufacture both of refractory bricks and of 
alum, IS a satisfactory result of the official researches 
here described G A J C 


Anderson Stuart his Relation to 
Medicine and to the Empire 

Anderson Stuart, M D , Physiologist, Teacher, Builder, 
Organiser, Citizen By William Epps Pp xv+177 
(Sydnei , N S W Angus and Robertson, Ltd , 1922 ) 

T HF career of Sir Thomas Peter Anderson Stuart 
has few parallels m medical or other annals 
His student career in Edinburgh under Turner, Ruther- 
ford, and Lister was brilliant , his building and organ- 
isation of the Sydney school, and what they provoked, 
form a university romance of the first order Dean 
for thirty-six years, he dominated medical history in 
Australia in a manner that few, if any, individuals will 
ever be able to imitate During that period the number 
of students in medicine increased from four to nearly 
one thousand , and for this apotheosis of his depart- 
ment Anderson Stuart planned and built Without 
any demerit to the brilliance of assistants in his faculty 
or to the capacity of men in other faculties of the 
University of Sydney, it is no exaggeration to state 
that that phenomenon was the offspring of Anderson 
Stuart’s imagination and the fruition of his consummate 
scheming and effective individual manoeuvre 
In this sphere his worlf was monumental The 
standards set by Anderson Stuart in his school involved 
the emergence of such a university in Sydney as stands 
to-day — not merely a local inspiration, but the most 
prominent centre of Anglo-Saxon culture m the 
Southern Hemisphere This achievement carries 
Stuart’s work beyond the confines of institutional 
endeavour, and places it in the rank of empire-building. 

For Australia, his work had a distiiiotive result m 
society-mouldmg, m that it was the initial step towards 
the quasi-anstocratic rank which the medical pro- 
fession now enjoys m that country, and m that it 
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foreshadowed and conditioned the elevated professional 
status which dentistry, veterinary medicine, nursing, 
midwifery, and massage arc rapidly assuming in that 
continent 

Such arc the more outstanding facts upon which 
Stuart’s claims to remembrance will rest As a 
physiologist and a man of science he was not dis- 
tinguished, nor even as a teacher Although he was 
a forceful lecturer, his words were selected for their 
rhetorical effect, and his lecture material was that of 
an earlier generation of physiologists A claim to 
teaching ability must rest on more than rhetoric— it 
must rest upon the capacity to arouse the bearers to 
be doers , and doers m physiology as a result of \nder- 
son Stuart’s teaching arc difficult to discover 

To present a man’s autobiography with the force 
frankness, and vividness that Mr Fpps has done, 
vindicates his claim that it was “ a labour of love ” 
lie has tarried out with nice sclcctnn a difficult piete 
of composition, whu h will alwav's bring credit to him- 
self and to the long list of subscribers But Epps is 
not a Strachey Although he has described many of 
Anderson Stuart’s characteristics in the introduction, 
and although others crop out in the faithful narrative 
of events, the fearless ch iractcr sketch is still unpenned 
The achievement of a man is onlv explicable in terms 
of his character, and can be appreciated best when the 
record is frankest Such incidents as the expectation 
of his name at the “top of the class list,’’ and such 
self appreciation as his own declaration that “ I had 
the essentials of a good teacher born in me,’’ reveal 
the character of Stuart more warmly and nakedly 
A towering ambition and a Napoleonic will to tyrannic 
power, together with sufficient selfishness for the 
realisation of these twain — these very qualities are at 
one and the same time the kev to his achievements, 
to the oppositions they evoked, and to the relentless 
manner of their crushing 

Anderson Stuart will always stand as a beacon- 
light and a landmark in the history of a university 
and a country which have a long future 

Raymond A Dart 


Our Bookshelf 

The Home oj the Jndo-Furopeans By Prof H H Bender 
Pp 58 (Princeton Princeton Univ crsity Press , 
London Oxford University Press, 1933 ) 45 6 d 
net 

The original home of the Indo Europeans is a well- 
worn subject, and Prof Bender has treated it generally 
on the lines of philology, familiar to readers of works 
like Schrader’s "Pfehistoric Antiquities of the Aryan 
PeopkS ’’ He suggests, but does not grapple with, 
I the question whether there was an Indo-European 
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, or merely an aggregate of tribes, possibly of 
varied physical characteristics, more or less closely 
united by a common tongue and a common culture 
Anthropology and archseology may in time throw 
light, he suggests, on their habitat in the Stone Age, 
“although It will always be difficult to determine 
from the examination of a skull or a stone axe what 
language their owner spoke in life ” Again, we have 
only grave furniture to guide us, and the consideration 
of broad or long skulls is of little help, because the 
cephalic index “ is merely a ratio,” and “ among the 
living Chinese or in the Neolithic graves of Europe 
long skulls are nearly always found with short skulls, 
and vice versa ” 

Environment, again, affects the cephalic mdex, 
and the Scandinavians, supposed by some authorities 
to represent the primitive Indo-European type, “owe 
their long heads, not alone to race, but partially, 
at least, to hyperthyroidism and ultimately to the 
iodine of the seas near which they have lived, and from 
which they have obtained a considerable part of their 
food ” The most novel point raised is that of the 
newly discovered Tocharian language m East Turke- 
stan, a centum language, possibly introduced from the 
west, the home of languages of this type Mainly on 
the evidence of philology the author reaches the con- 
clusion, held by many scholars, that the primitive 
home of the Indo-Europeans was the great plain of 
Central and South-Eastern F urope, including the present 
Poland, Lithuania, Ukraine, and Russia south and 
west of the Volga There is not much original matter 
in this little book, but the points are well put, and it 
will be useful as a guide to the study of a problem which 
has not yet been finally settled 

The Journal of the Institute of Metals Vol 27 Edited 

by G Shaw Scott Pp viii -1-621 (Ix>ndon The 

Institute of Metals, 1922 ) 315 6d net 
The increase of research in non-ferrous metallurgy is 
so rapid that succeeding volumes of the Journal of 
the Institute of Metals show a rapid growth m size 
Volume 27 contams some interesting papers on re- 
crystallisation and gram growth The paper by Mr 
Adcock, containing a beautiful senes of photographs 
illustratmg recrystallisation in cupro-mckel, an alloy 
which proves very suitable for Ae purpose of this 
study, will be of material assistance m advancmg the 
subject, which has been studied with such good results 
by Carpenter and Elam Major Smithells’ paper on 
gram growth m tungsten filaments makes use of the 
hjyothesis of varymg vapour pressure Condenser 
tubes are considered from two pomts of view, the 
experience of the Corrosion Committee bemg utihs^ 
as a basis for recommendations as to their care m 
practice, while a second paper from the Research 
Department at Woolwich deals with the prevention 
of season crackmg by the sunpje process of removing 
stress by low temperature annealmg The revision of 
the alloys of aluminium and zinc clears up some 
difficult pomts m the behaviour of this cunous system, 
one of the most mterestmg m respect of its changes 
m concentration of sohd soluticm with temperature 
Several other papers deal with questions of practical 
importance, and the volufne contams a very large 
number of abstracts of work published elsewhere 
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Arab Medtane and Surgery A Study of the Healing Art 
in Algeria By M W Hilton-Simpson Pp viii-t 
96-1-8 plates (London Oxford University Press, 
1922) lof 6 d net 

In this volume Mr Hilton-Simpson describes the 
medical and surgical methods of the Shawfa of the 
Aur^ Massif of Algeria His record is the result of 
careful inquiry pursued in the course of a number of 
visits to the country, and possesses a peculiar value 
m that It deals with practices which must inevitably 
disappear before the advance of civilisation Although 
some of the treatment prescribed by Shawfa medicine 
IS derived “ from the sorcerer’s defensive armour 
against Jenun,” the demons or spirits which cause 
disease, medical practice is not here synonymous with 
magic, as among most primitive peoples The medical 
practitioner is regularly apprenticed, usually to a 
member of his own family The medical treatment 
would appear to be derived from the medicine of the 
medieval Arabs The origin of their surgery is more 
obscure, and it has been suggested, on account of the 
primitive character of their instruments and , the 
prevalence of the operation for trepanmng, in which 
they take much pride and show much skill, that it may 
possibly go back so far as the Neohthic age The 
trepanmng operation is usually successful, a fact which 
IS due perhaps as much to the remarkable vitality of 
the people as to the skill of the surgeon 

A Naturalist's Calendar, kept at Smiffham Bulbeck, 
Cambridgeshire By L Blomefield Second edition, 
edited by Sir Francis Darwin Pp xviu-t-84 
(Cambridge At the University Press, 1922 ) y 6 d 
net 

The Cambridge University Press was well advised m 
adopting Sir Francis Darwm’s suggestion to republish 
this Calendar I ists such as those compiled by 
Blomefield not only assist the amateur naturalist, 
but are of real value as contributions to the science of 
phenology A collection of such Calendars embodying 
the notes of some of the scores of observers scattered 
over the British Isles, and based on a consecutive 
senes of years, would probably add not a little, in the 
hands of a central receiver, to our knowledge of the 
movements of birds, the awakenmg of vegetation, and 
other phenomena dependent upon the seasons 

Woodland Creatures Being some Wild Life Studies 
By Frances Pitt Pp 255 (London G Allen 
and Unwin, Ltd , 192a ) i2j 6d net 
“ Study any animal, even the most common, care- 
fully, and you will find out something that has hither- 
to escaped notice" Repeatedly did this sentence 
spring to mind as we read the pa^ of this charmingly 
wntten and beautifully illustrated book The author, 
whether writing of the furred or the feathered creatures 
of our woodlands — of badgers, foxes, dormice, rabbits 
and squirrels, or of woodpecker, bullfinch, kestrd, 
sparrowhawk, owl, magpie and jay, — tells us something 
of Imbits or of adaptation of structure to habit ^t^ 
we have not met elsewhere, and not infrequ^ptly 
has shrewd cnticism to offer on plausible theories <»; 
armchair ongm Her photograiduc illustrations 
comparison with the very best 
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Letters to the Editor 

ITX4 Edttor does not hold himself responsible for 
Opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naturk No notice is 
taken of anonymous communications ] 

PalCBontology and Archaic Fishes 

It is now a good many years since I first decided 
to devote mysdf to the study of vertebrate morpho- 
logy I was attracted to this study through feehng 
in the old days at Cambridge that the position of 
comparative neglect into which this science had 
faUen was the mult, not of the subject itself, but 
rather of that band of enthusiasts who, carried away 
by the inspiration of Darwin and setting to work 
at the building of the new morphology, took in their 
haste but little heed that the foundations upon which 
they built were adequate either in extent or in sound 
workmanship As regards the former, an important 
gap m the foundations was glaringly visible in the 
region occupied by these two exceedingly archaic 
subdivisions of the Vertebrata — the Crossopterygii 
and the Dipnoi In particular, nothing whatever 
was known regarding the early developmental stages 
of any crossopterygian or of either of the two lung- 
fish which seemed nearest to the evolutionary stem 
of the terrestrial vertebrates It was the recogmtion 
of the importance of this gap in the foundations of 
vertebrate morphology that, above aU, influenced 
me in taking the decision to do what I could towards 
malang the gap less extensive Seeing that so much 
of my research work has been concerned with the 
two groups I have indicated, I may perhaps be 
regarded as justified in having a special interest m 
them and their relation to the general problems of 
vertebrate morphology 

I am in consequence particularly interested to find 
in the newly published Proceedings of the Iinnean 
Society the presidential address of Dr Smith 
Woodward entitled “ Observations on Crossopterygian 
and Arthrodiran Fishes In view of the president s 
position as the official head of British palaeontology, 
and still more in view of his pre-eminent position as an 
investigator of the palaeontology of the lower verte- 
brates, h;is words will carry great weight where he 
18 dealing with palaeontological fact In the course 
of his address, however, he comes into touch with some 
of the broader questions of vertebrate morphology, 
the answers to which if they are to be trustworthy, 
must necessarily be based upon the judicial con- 
sideration of all the evidence available, and not 
merely of that which is constituted by the data 
regarding skeletal structure afforded by pateontology 
It IS, I think, particularly necessary to remind the 
younger generation of workers, to whom will fall 
the task of restoring morphology to its proper 
position in biological science, that as regards several 
of the questions dealt with by Dr Smith Woodward, 
due heed must be given to witnesses other than 
palaeontological 

It would not, for example, be gathered from the 
address in question that wo do not all accept Dollo’s 
View that the modern lung-fish have “ abandoned 
me fusiform shape which is adapted for free-swimming 
We, and have become (secondarily) more or less 
eel-ahaped in adaptation to a wngghngsand grovellmg 
existence " < 

There Is no general chaiactenstic of the Vertebrata 
nore'^fcndamental than the fact that durmg early 
etagw in their development their muscular system 
®oa« 8 ts of se^mentaliy arranged blocks of longi- 
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tndinally-runnmg fibres along each side of the body 
There is no escape from the physiological implication 
that this peculiar arrangement of the muscular 
system has for its function the production of move- 
ments of lateral flexure To some of us, the further 
conclusion appears to be equally inevitable that the 
vertebrates in general were in early stages of their 
evolution ' more or less eel-shaped in adaptation to 
a wnggling and grovelling existence ” 

The view may of course be held that, even ad- 
mittmg that the primitive vertebrates were elongated 
in form, yet the ancestors of existing Dipnoi were, 
for a time dunng their evolutionary history fusiform 
— just as was undoubtedlj the case with the ancestors 
of the eel shaped teleostean fishes 

Whichever view is taken as to the fusiform 
ancestral stage of the Dipnoi — whether primitive 
or merely intercalated — I regard the evidence in the 
way of known facts as quite inadequate to form the 
basis of any such idea This evidence is palaeonto- 
logical in its nature Stated shortly anci crudely, 
it IS constituted by the fact that the palaeozoic 
dipnoans with which we are acquainted up to the 
present are on the whole fusiform while the modem 
dipnoans are elongated m form 

Personally, f take the view that the vertebrates, 
dunng the prolonged early phases of their evolutionary 
history before they evolved into creatures highly 
specialised, on one hand for a purely swimming 
habit — like the modern fish — or, on the other for 
a tcrrcstnal existence as are the modern tetrapods, 
were actually, in all probability, creatures of elongated 
form of body which ' wriggled and grovelled ’ in a 
swampv environment Further, I believe that such 
conditions are highly unfavourable (il to existence m 
crowds or shoals and (2) to that rapid enclosure m 
preservative silt or other deposit which is essential to 
their persistence as fossils Consequently I should 
attach very little weight to the fact that the specimens 
known to us as fossils of the palaeoroic dipnoans 
happen to have fusiform bodies As a matter of 
fact I regard the fusiform body just as I regard 
the divided-up median fin and the hoterocercal tail 
(or its further development the homocercal tail), as 
marks of the efficient swimmer They are character- 
istics which I should expect to find in the majority 
of species in any group of fish during its period of 
maximum prosperity when it reached the highest 
degree of adaptation to a purelj swimming existence 
Dr Smith Woodward mentions the failure up to 
the present to discover fossil links between the paired 
fin of the crossopterygian and the leg of the terrestrial 
vertebrate I suppose I am still m the position of 
being the only investigator of the evqlutionary 
history of the vertebrate hmb who has had at his 
disposal embryological material of Polypterus and 
of all the three genera of lung-fish in addition to 
that of elasmobranchs and amphibians It may be 
well, then, to state that my own work, together with a 
careful consideration of the work of others, palmonto- 
logists anatomists, and embryologists leaves no 
doubt in my mmd that the reasonable view to take 
IS that which regards the paired fin (of whatever 
type — arclupterygial, crossopterygial, or actino- 
pterygial) on one hand, and the pentadactyle leg 
on the other, as being limbs specialised for different 
types of movement, neither of which has evolved 
out of the other, but each of which has evolved 
out of an ancestral, more or less styliform, type of 
iunlr 

There is another pomt to which it seems desirable 
to refer, namely, 'me use of group names based on 
our knoiyledge of existing animals in discussions on 
pUlteqntology The natural classification of animals 
IS of course a concise method of sununmg up their 
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morphology, t e their genetic relationships as ex- 
pressed by their structure In working out these 
relationships, as every morphologist knows, it is 
essential to have due regard to structure as a whole, 
coUectmg and weighing the evidence afforded by 
all the various organ systems of the body The 
group name Dipnoi or Amphibia, or Reptiha, or 
Aves, or Mammalia connotes m each case a par- 
ticular assemblage of structural characteristics relating 
to the entire structure of the body 

Now It IS particularly desirable to bear m mind 
that when an extinct animal is allocated to one of 
the larger classificatory groups this is done as a 
rule on no more sure basis than a knowledge — 
often a very imperfect knowledge — of the inorganic 
portions of its skeletal system and consequently 
such allocation is, as regards the probability of its 
being correct, on a totally different footing from 
the assignment of a modern animal to its taxonomic 
group after full consideration of its whole structure 
It IS quite impossible for any one to say whether a 
palaeozoic creature now included in the group Dipnoi 
or Crossopterypi would, or would not, have this 
inclusion justified were we acquainted with its 
general structure apart from the skeleton The 
same consideration indicates to us how vain were 
the old controversies as to whether the ancestor of 
the group Mammalia was an amphibian or a reptile 
Even had we before us the undoubted skeleton of 
that ancestor m perfect condition, we should still 
require to know about its soft parts — its skin, its 
heart its main blood vessels its brain, its urmo 
genital organs its embryonic membranes, and so 
on — before we should be justified in concluding 
definitely in which if either of the two groups 
named it should really be included 

J Graham Kerr 

The University, Glasgow, December 19 


Some Interesting Tracks of Alpha Particles In 
Gases 

Selected photographs taken from about ten 
thousand exposures show a number of types of alpha 
ray tracks, some of which have been desenbed before 
and some have not Fig i gives a track in which 



it is apparent that the alpha particle hits the nucleus 
of an oxygen or nitrogen atom The nucleus is 
proiected forward at a very high speed, while the 
alpha particle is reflected backward at a sharp angle 
In Fig 2 the track is an almost straight line with 
a branch which goes off at an angle of about 8° 
In some instances the branch is at an angle as 
great as 50® with the straight track An example 
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of this is given in Fig 3, though in the plane of t^ 
photograph the angle is only 40“ In some inst^c^ 
another type of track is given, in which one of the 
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branches is very short, the other very long It is 
not unlikely that some of the longest tracks are due 
to hydrogen nuclei A discussion of the tracks will 
be published very soon in one of the physical journals 
All the photographs were taken by the Shimizu- 



Wilson method, by means of which many more 
photographs showing views at right angles will soon 
be taken R W Ryan 

W D Harkins 

University of Chicago, 

December 23 


The Age and Area Hypothesis 

In a paper by the late Prof D P Penhallow, of 
McGill University, Montreal entitled " A Review of 
Canadian Botany from the First Settlement of New 
France to the Nineteenth Century, Part I ” (Pro- 
ceedings and Transactions of the Royal Society of 
Canada for 1887, volume 5, section 4, pp 45-61, 
1888), the following passage occurs 

" But Michaux ap|>ears to have attached a much 
wider importance to his prospective work, and to 
have regarded it more from a scientific point of view, 
since he had already conceived the idea that the dis- 
tribution of the trees of America should be studied, 
and that it would be possible to ascertain their original 
centres of distribution through careful observation of 
their dimensions and predominance in^ different parts 
of the country It was the elaboration of this idea 
that largely led him m so many directions, and over so 
wide a range of territory " (D P Penhallow, Proc and 
Trans Roy Soc Can . 1887, 5, sect 4, pp 55-56, 1888), 
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Apparently Michaux was of the same way of j 
thinking in reference to the Origin of Species as i 
Dr Willis J Adams 

Central Experimental Farm^ I 

Ottawa, December i8 


Tats reference is of great interest As I have 
shown in the Introduction to my recent book upon 
" Age and Area," both Lyell and Hooker had con- 
ceived the ideas which 1 have elaborated The 
incoming of the Darwinian theory of evolution 
however with its novel conception of universal 
gradual change, diverted effort from the lines that it 
was beginning to follow, and to which it shows signs 
of returning, with the increasing recognition of the 
fact that gradual change is not possible in the case 
of most characters John C Willis 


Zoological Nomenclature Musca and Calllphora 

In accordance with the rules of the International 
Zoological Congress the attention of the zoological 
profession is invited to the fact that Dr I O Howard 
W Dwight Pierce, and twenty-one other professional 
zoologists have requested the International Com 
mission on Zoological Nomenclature to exercise its 
plenary power m the case of the Linnaian genus 
Musca, 1758, and under suspension of the rules to 
declare Af domesHca as typo of this genus also, under 
suspension of the rules, to validate Calliphora, Des- 
voidy, 1830, with C vomttona as type 

The request is based on the grounds of practical 
utility and an almost unbroken history of consistent 
usage since 1758 in the case of Musca, and since 1830 
in the case of Calliphora It is claimed that a strict 
application of the rules will produce greater confusion 
than uniformity 

According to the premises at present before the 
Commission if the rules are strictly applied, the 
generic name of Musca would take cither M ctesar or 
M vomitona as type, and the species M domeshca 
would be cited either in Conostoma, i8oi [>] (type 
A scans conosiama =larva of Af domeshca) or in 
Conosoma, 1802 (Wpe A scans conosoma -iaiva of 
Af dowMbea), or mPromusca 1915 (type Af domeshca), 
thus resulting in a very regrettable change in the 
nomenclature of the species in question as almost 
universally used in entomological zoological, medical, 
epidemiological and veterinary literature 

The secretary of the Commission invites any person 
interested in these cases of nomenclature to com 
mumcate his opinion on the subject as soon as possible 
On account of delay caused by the war the final vote 
of the Commission will not be taken until about 
January i, 1924 C W Stiles 

(Secretary to Commission) 
25th and E Streets, N W 
Washington D C 


Teala Spectra and the Fraunhofer Effect In 
Complex Compounds 

In conjunction with Mr W H McVicker, we have 
begun an investigation of the spectra emitted by the 
Vapours of compounds when subjected to waves 
from a Tesla transformer passing between two glass- 
coated electrodes For tne sake fjf clanty, these 
spectra may be termed electro-luminescence spectra 
Among the substances examined by us was benzene 
At ordinary pressure and at the TOihng-pomt, the 
vapour of benzene emits only a fragmentary spectrum 
which seems to be built up from portions of th^ 
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j carbon spectrum, only the strongest bands making 
their appearance On reducing the pressure of the 
j vapour, an extremely regular spectrum is emitted 
by benzene a very regular set of band-groups, each 
of which has the same general internal structure as 
the others Six of tliese band-groups lie between 
i' = 3i94 and •' = 3752, while traces of yet another 
band-group were observed in the region beyond 3194 
Beyond 3765, the absorptive power of the vapour 
itself cuts off part of what is evidently another set 
of band groups 

Lach of the band-groups has the following structure 
four strong bands each accompanied by a weaker 
band , then two broader and weaker bands, which 
nay possibly be produced by the fusion of the strong 
inn weak compimons of a doublet 
The whole spectrum show s an extraordinary regu- 
larity 1 here are no air-lmes or spark spectra traceable 
throughout its extent nor are there any lines visible 
on the parts of the plate unaffected by the luminescence 
spectrum The following figures represent the wave- 
numbers of the four strong bands in each group 
>iip A B c n E* I* 

3752 3052 3554 3454 3357 3257 

3736 3636 3537 3438 3339 3242 

3717 3018 3S2I 3422 3322 3229 

3703 3O02 3504 3405 3308 3211 


For the band groups marked with an asterisk, the 
readings on the plate were difficult — the bands being 
diffuse — and the figures are probably not exact 
The whole of the bands in the electro luminescence 
spectrum appear to be liiicctly related to each other , 
their w IV c numbers are calculable from the following 
formula 


where n is suceessivcly equal to 33, 34 35 and 
m IS successively o, i 2 

1 he electro lunimoscence spectrum presents especial 
interest when it is compared with the fluorescence 
and absorption spectra of benzene Hartley (Phil 
Trans igo8 208, 519) and Grebe (Zcit wtss Phot , 
1905 3 3O3) found that the change from benzene 
vapour to a solution of benzene in alcohol produced 
a shift of 10-20 units in the position of the absorption 
bands towards the less refrangible rays If the same 
shift be assumed to occur in the case of fluorescence, 
then It appears that the full fluorescence spectrum 
of benzene corresponds, band for band, with a part 
of the luminescence spectrum, as the following 
figures show 

Electro liiminevcenu! bands >—5434 3354 3<>5i 373* 

Huorcscence bands vfi9“3434 3536 3550 373a 

An even more surprising result is obtained by 
comparing the electro-luminescence and absorption 
spectra of benzene vapour Hartley {lot ext 484) 
divides the absorption bandtf mto four senes When 
his least refrangible bands are compared with our 
most refrangible set, the coincidence between the 
two IS most remarkable For the sake of brevity, 
only the first strong senes is given here 

Abtotptlon bands -3650 3683 3700 3716 3734 3749-Sa 3Z6i 

I ummescencr bands -365a 3686 3703 3717 3736 375a 9763 

Thus if an obvious constant difference of 2 umts 
between our scale-readings and those of Hartley be 
assumed, all these bands coincide within our ex- 
perimental error 

This appears to establish that parts at least of 
the benzene absorption spectrum are replaced by 
luipinous bands in the electro-luminescence emission 
sp^trum, just as the dark Fraunhofer sodium line 
in the solar spectrum corresponds to the D-line m 
the emission spectrum of sodium In other words, 
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iht Fraunhofer effect has now been eslabhshed tn the 
case of the spectrum of an orgamc compound of complex 
structure 

A more detailed account of this work will be 
published almost immediately We wish to reserve 
this particular group of spectra for our own investiga- 
tion, as we have already planned and m part carried 
out a connected senes of investigations upon it, 
which we wish to complete before ventunng upon 
the theory of the matter We hope also to investigate 
the behaviour of solutions under the influence of the 
Tesla discharge 

J K Marsh 
A W Stewart 

The Sir Donald Curne Laboratories 
The Queen s University of Belfast, 

January 8 


Distribution of the Organ-Pipe Diatom 
(Baelllarim parmdoxa) 

In connexion with the interesting question raised 
by Mr F Chapman in Nature of January 6, p 15, 
as to the peculiar movements of BaciUarta paradoxa 
being due to osmotic pressure I am writing to say 
that all the specimens observed by Mr H Weaver 
and myself that were gathered from the Staffordshire 
and Worcestershire Canal at Stourport and from 
ponds at Wilden and Hartlebury (see Nature vol 
108, p 163) were very active and so continued during 
the period we kept them under observation (about 
a week in each case) The water in this canal and 
in these ponds is some eighty miles removed from the 
sea It IS quite fresh and not at all brackish 

J W Williams 
67 Load Street, Bewdley, Worcs 




Experiments 


Hardness and Penetration. 


As a student of colloidal chemistry I was much 
interested in the results of the experiments on the 
clay-water systems by Mr A S E Ackermann 
(Nature, January 0 p 17), showing that there was a 
continuous penetration of the systems by a heavy 
object when its pressure exceeded a certain cntical 
value referred to as the pressure of fluidity ' 

The phenomenon has been observed in many 
colloidal systems and also with the coarser systems 
such as paints, thick oils, etc Bingham found zero 
fluidity or infinite viscosity with 4 per cent china clay 
or 5 3 per cent of graphite E Hatschek, investigat- 
ing aqueous solutions of gelatine, showed that the 
viscosity vaned with the rate of shear and a similar 
conclusion was reached by Hatschek and Humphrey, 
working with svstems of sifted nee particles in toluene- 
carbon tetrachloride In general, at the lower rates 
of shear the viscosity is abnormally high and even 
infinite if the system be coarse-textured 
With the Stormer type of viscometer the curve 
relating the number of revolutions per mmute of the 
cylinder rotating in a coarse system such as a paint 
or grease, with the load rotating it, is curvtknear and 
does not pass through the origin 
The minimum load required to start rotation, apart 
from that to overcome the fnction of the apparatus, 
would correspond to the " yield point " obmined by 
the use of Bingham and Green’s plastometer, or the 
" pressure of fluidity " by Mr Ackermann 
It IS evident that the viscosity of these systems has 
Idst its usual Mgnificance since it is a variable functibn 
and any value obtained by any one method is empirical 
This would apply to the value given by Mr Ackermann 
for the viscosity of lead in the sohd state 
Another mteresting phenomenon in this connexion 
Ha #778, VOL. 1 1 1 ] 


is that the rate of penetration by the <%ect graduaQV 
decreases and eventually ceases, thus a steel baS 
remams suspended in a nell-mixed paint after a fall 
of some distance With some oils, a falhng sphere 
cuts a path through the liquid, so that the apparent 
viscosity decreases with each determination by the 
falling sphere method E Mardlks 

2 Hillfield Villas, Union Street, 

Famborough, January 9 

It is with great interest that I read Mr Ackermann's 
letter in Nature of January 6, p 17, with regard to 
the penetration of clay and lead by a loaded disc 
The manuscript of a paper intended for the next 
meetmg of the Iron and Steel Institute is now com- 
plete The work deals with several of the deduc- 
tions to be made from my formula for Bnnell hardness 
(Nature, December 9, vol 1 10, p 773) 

While clay has not been examined, tests have been 
carried out on pitch and plasticine Meyer s formula 
appears to be true for these two materials 

Hugh O Neill 

The Victoria University of Manchester, 

January 9 


A New Gregarine Parasite of Leptoplana 

Mr Sam Setna who is workmg under my super- 
vision on the Polycystid Gregannes has just found 
specimens of a Cephabne Greganne infesting a speci- 
men of Leptoplana sp recently obtained from the 
Manne Biolopcal Laboratory at Plymouth This 
Greganne seems to be rather a rare parasite of 
Leptoplana, as no Greganne has been desenbed before 
from Leptoplana, according to lists given by Minchm 
(1903) and Watson (1916), or in literature published 
since Indeed, extraordinanly few Sporozoa have 
been found from the Platyhelminthes as a whole 
The find is all the more remarkable as Leptoplana is 
so commonly used as a type ammal Only a smgle 
specimen was found to be infected, and other speci- 
mens in the same tube that have been examined do 
not show the infection 

In the sections of the infected worm, a number of 
individuals of the Greganne have been found in the 
parenchyma of its body The trophozoite is solitary 
and quite large m size, measunng from 103 a to 168 a 
in length The protomerite is quite distinctly marked 
off from the deutomente Only one young individual 
has been found showmg the epimente The latter is 
large, hemisphencal, and simple The nucleus is large 
and rounded and measures 19 /t to 23 in diameter, and 
exhibits the characteristic Greganne structure, with a 
shghtly eccentncally placed karyosome and a number 
of chromatin particles disposed round it 

Unfortunately, no other stages of the life-history 
have been encountered, and it is consequently im- 
possible to refer the parasite to any particular genus. 

B L Bhatia 

Zoological Laboratory 

Government College, Lahore, 

November 23 

^Discovery of the Uae of Pboaphatee as FeitlUsers. 

In view of the interest attaching to the so-called 
artificial fertilisers, it may be worm recording that 
the idea of the possibihty of utilising raw mineral 
phosphates as phosphatic fertiliser is to be found m 
the current agricultural publications some years before 
1840, the date usually regarded as that of the first 
serious record 

In 1842 Lawes took out his patent for the manu- ' 
facture of snperpboqihate In a question of iafnAge« 
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ment that aroae later he showed that his apphcation 
for a patent was the result of work at Rothamsted 
with bones and mineral phosphates from 1839, and 
with bone dust from 1843 Liebig had suggested 
phosphatic manure m a report to the British Associa- 
mn in 1840 

But m May 1837 an unnamed correspondent of 
the Farmers’ Magaxine (and senes), wntmg on the 
difhcuUy and expense of obtainine bone dust m 
the required quantities, proposed the making of a 
'■ fictitious bone dust by impregnating lime with 
phosphonc acid ” Another correspondent in answer 
asserted (May 1837) that there was no cheaper way 
of getting phosphorus than by burning bones, adding, 
however phosphate of lime if it could be found so 
as to be available to the farmer, would be invaluable 
Whether it exists in England I know not, but in 
Spam there are entire mountains of it , it is com- 
pounded of phosphonc acid 41 parts lime 59 ” 
showing an earlier appreciation m England of the 
fertilising possibihties of Spanish phosphontes than 
IS generimy reahsed 

Whether or not Lawes had read these letters we do 
not know, but they form an mteresting foreshadow- 
ing of the great work he began two years later 
E T Russell 
A Henderson Smith 

Rothamsted Expt Station, 

Harpenoen 


Soil Reaction, Water Snails, and Liver Flukes 

May I be allowed to add a few words to the dis- 
cussion on Ltmnaa peregra and the liver rot of sheep, 
etc First with regard to outbreaks of the disease 
following the application of lime Durmg a consider- 
able expenence of Mid and North Wales I have had 
a number of such cases brought to my notice by 
farmers (in one case basic slag had been used) In 
all cases the dressings had been applied to rough wet 
pastures of the “ sour " type, which are not grazed 
closely by stock In parts of these fields L trmcalula 
was present, but, owing to light grazing of the 
abundant herbage, the encysted cercanae had pre- 
sumably not been ingested Following an applica- 
tion of lime, a “ sweetening " or improvement of the 
pasturage leads to closer grazing and a more or less 
intense infection of the stock This, at any rate, is 
my opinion following the investigation of actual cases 

Secondly, as to the distribution of the two species 
of Limnsa (in the same regions) Both are abundant, 
and although they may occur together now and again, 
it is usual lor L peregra to frequent the softer muds 
andL ImncalMto the firmer substrata For example, 
if a small streamlet be followed, truncatula will often 
be found m its upper and peregra in its lower (and 
more muddy) portions In a wide ditch, truncatula 
may occupy the margins and peregra the soft central 
portion These habitat differences are probably due 
to the relative size and expanse of foot While working 
on the bionomics of truncatula I made some notes on 
perena also , these were incorporated m a paper 
published in Parasitology, x.. No 2, December 1917 

Witt regard to peregra acting as an intermediate 
host fcr Fasciola hepatica, I have on several occasions 
obtained cercariie bom that species which I cannot 
ditbnguish from that of P hapaitca (Cercana fasaola 
hepatica, Thomas) This, however, is not a common 
Ocrarrence m my experience, altbougfr 1 have ex- 
antined numerous samples of pertpa The last two 
MSes were (a) from iU-dramed fields, near Llanwnda, 
vatnarvonshfre, elevation about too feet , (b) on the 
mronttins near Bethesda, elevation more than 1000 
feet both instances liver rot had occurred In the 
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first truncatula was present also , in the second only 
peregra could be found C L Walton 

Department of Agriculture 
University College of North Wales 
Bangor, January 15 

The Sflent Zone In Explosion Sound -Areas. 

In the recent interesting article on the Oldebroek 
explosion, it is stated (Nature, January 6 p 33) 
that in no case has it been found that the near^ 
margin of the outer sound area lies at so short a 
distance as 114 km from the source When the 
minute-guns were fired at Spithead during Queen 
Victoria’s funeral procession on February i, 1901, 
there was a clearly marked silent zone and the 
nearest point of the outer sound-area was 80 km 
from the flagship In this case the sounds were 
easily recognised, as they recurred at regular intervals 
(Knowledge vol 24, 1901, pp 124-25 Science Pro- 
gress, vol 14, 1920, pp 625-26) In the sound-area 
of one of the Asama-yama explosions (December 25, 
1910) the corresponding distance was about 87 km 
(Bull Imp Earthq Inves Com , vol 6, 1912 pp 61- 
63 and plate 18) These figures have an important 
bearing on the origin of the silent zone 

C Davison 

70 Cavendish Avenue Cambridge, 

January 12 

Time Relations in a Dream 

It is commonly believed that a dream w hich appears 
to be of long durabon lasts in reality for a short time 
only Since precise knowledge on the point is difficult 
to get, the followmg observations may be of mterest 
Having fallen asleep again, after being called a few 
mornmgs ago, I dreamt I was visiting a strange 
laboratory On entering I was aware of a deafening 
hammering noise which rendered conversation im- 
possible My host took me to another room, wberi 
the noise was inaudible but on returning to the first 
room it continued the blows being at about the same 
interval I then noticed what I had not seen before, 
some one striking a pipe in a shaft m the wall, but I 
reflected that the force used seemed quite insufficient 
to produce the sound heard 
On awaking suddenly I connected the sound with 
the chipping of a stone-mason at work on the war 
memonal across the road Remembering Mr J 
Barcroft s letter to Nature (1919, vol 104, p 154), 
I timed the chipping blows They were from 26-34 
per 10 seconds, averaging 3 per second Going oVer 
the dream it seemed that the loud sounding Blows, 
which produced a continuous reverberation, were 
about 15 or 16 per 10 seconds , thus the time in the 
dream proceeded at about — or possibly slightly less 
than — ^twice the normal rate 
Both before and after the cessation in the dream 
— corresponding probably to one of the mason's pauses 
— the rate was the same In this respect the expen- 
ence differs from Dr Barcroft’s, for his clock ticlong 
four to the second appeared to give a five second 
interval namely a twentyfold exaggeration , this, 
later In the dream, was reduced to a fourfold ex- 
aggeration The noise of which I was conscious m 
the dream appeared to go on before the interval for 
about a minute and after it for two or three, with 
about a minute between The duration of the dream 
appears accordingly to have been about two minutes 
or slightly longer The loudness of the noise, as it 
was expenencM in the dream, is remarkable in view 
of the Ikitual loudness The note was also far more 
metalhc W R G Atkins 

Marine Biological Laboratory, Plymouth, 

, January 10 
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The Disappearing Gap in the Spectrum.^ 

Bv Prof 0 W Richardson. FRS 


I 

T he Royal Institution seems a peculiarly fit place 
to deliver lectures on this subject, because it 
was while he was professor here lao years ago that 
Thomas Young, the great advocate of the wave theory 
of hght, showed how to estimate the wave-lengths of 
the difieitat parts of the spectrum, and by so doing 
hud the foundations of spectroscopy as a quantitative 
science Hu determinations of the wave-lenrths in 
the visible spectrum were based on Newton’s observa- 
tions of the colours of thm plates He also explamed 
the pnnciple of the difiraction grating, and by experi- 
ments based on the method of Newton’s rings he 
showed that the actfmc or ultra-violet rays had shorter 
wave-lengths than those m the vuible The wave- 
lengths of the visible spectrum extend from a httle 
below 4000 to a httle above 7000 AngstrSm • umts, or, 
roughly, over about an octave On the infra-red side 
we have, first, the mvuible rays, often referred to as 
radiant heat, which contain the major part of the 
energy in the solar spectrum and a greater proportion 
still of the energy radiated from bodies at a lower tem- 
perature Beyond these we have the long electro- 
magnetic waves of the type we are faimliar with in 
wireless telegraphy This side of the spectrum extends 
to waves of infinite length or of zero frequency 
The gap in which we are interested is on the other 
side of the visible spectrum m the region of waves of 
shorter length or higher frequency In i8or Ritter 
showed that there was something beyond the violet 
end of the visible spectrum which blackened chloride 
of silver In other words, there are ultra-violet rays 
whidi, as we should now say, are ci^Ue of photo- 
chemical and photographic action They also have 
other properties— they excite fluorescence m substances 
«idi as uranium glass, and they liberate electrons from 
the surface of a metal plate They are, however, 
not very freely transmitted by glass , or, to put the 
matter more precisely, the ultra-violet spectrum which 
u transmitted by a glass prism spectroscope, does not 
extend very far beyond the visible limit By substitut- 
ing quartz for glass m the spectroscope, and by other 
improvements, Stokes was able to make a very notable 
MCtension and to carry the limit to beyond 3000 A. 
'Dus made the ultra-violet extend over more than an 
octave, and measured in that way its extent had become 
greater than the wheile of the visible spectrum 
The limit to extension was now found to be 

set by two things — the absorption of quartz, which 
becomes fatal about 1850 A, and (3) the absorption 
of air, which also becomes prohibitive m the same 
neighbourhood These difficulties were faced and 
overcome up to a certain point by Schumann, who 
constructed a fluonte spectroscope which he could 
operate, with all its adjustment!, in an evaci^ted 
chamber In this way he succeeded in pushing to the 
hmit of transparency of fluonte, which is in the neigh- 
bmnd^d of 1350 A with good specimens 

limit to further development was set, and the 

* Subttuioe of iMtam dtUvend at the Rojral lutitutlOD on Ma* 
It and w 

• I iatUiVia unit (A)- itr* csa. 
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possible hnes of advance narrowed down, by a very 
remarkable and important property of the radiation 
in this part of the spectrum, to wit, that every known 
material substance is practically completely opaque 
to It I believe this hiA absorbabihty of the radiation 
to be due to the comlnned infloence of two facts— (i) 
that the quantum of this radiation exceeds the ionisa- 
tion or relation quantum of every atom, and (3) it 
does not exceed it V ““^1 that there is any con- - 
siderable chance of the radiation getting past the 
atom which, as it were, is set to trap it we have 
precise evidence that absorption sets in aS soon as, but 
not earher t^, the frequency at which the quantum 
of the impingmg radiation exceeds the lomsation or 
radiation quantum of the atom We also have con- 
siderable evidence, both theoreUcal and experimental, 
that the chance of absorption is greater when the two 
frequencies are comparable than when they are widely 
divergent in magnitude These considerations exclude 
completely any apparatus of the type of the pnsm 
spectroscope, m wmeh the radiation passes through 
considerable portions of matter such as the materials 
of the pnsms and lenses 

There is one spectroscopic apparatus which is free 
from this difficulty, namely, the concave grating 
invented by Rowland In this device, if the slit, the 
gratmg, and the screen or photographic plate are all 
arranged to he on a circle perpendicular to the ruhngs 
havuig a diameter equal to the radius of curvature of 
the gratmg, the spectrum is sharply focussed without 
usmg any lenses The adaptation of the concave 
grating for use m this part of the spectrum is due to 
Lyman, whose vacuum gratmg spectroscope has only 
b^n to bear the fruit which we may reasonably hope 
ultimately to gather from it With this instrument, 
which I shall refer to more fully later, by 1913 Lyman 
had measured the wave-lengths of a large number of 
lines between the limits reached by Stokes (quartz) 
and Schumann (fluonte), and had also extended the 
known spectrum to the neighbourhood of 900 A, which 
IS the short wave limit of the most fundamental hydro- 
gen atom spectrum senes, now known as the Lyman 
senes 

At that time, then, the spectrum was known to be 
continuous from wave-length infinity to wave-length 
900 A, or m terms of frequency from zero to 3 333 x io« 
vibrations per second It was also known that we had 
m the X-rays and the y-rays from radioactive sub- 
stances rays of still higher frequency and shorter wave- 
length Prior to the discovery of the crystal diflraction 
phenomena the wave-lengths of X-rays had been 
ascertained roughly by photoelectnc methods — a 
fact w^ch seems generally to have been forgotten— 
but by 1913 they lud been measured accurately by the 
Braggs and Moseley with the crystal spectrometer. 
Moseley’s measurem6nts mclude such rays as the K- 
rays of alumimum, which are m the neighbourhood qf 
8 A, and this was the longest X-ray wave then known. 
There was thus a gap from 8 A to 9^ A, or about seven 
octaves This is the gap with wlucb I propose to deal. 

I do not know tiMt any systematic or very Hiorou^ 
attemjTt has been made to push the measurements ^ 
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X*iay wave-lengths so far as possible m the long wave the base hne, the numbers given at the top being 

direction by crystal methods, but it is evident that corresponding wave-lengths in Angstrom umts It 

there must be a hmit, and it is possible that this limit will be seen that this representation is similar to that 

has almost been attained, for in spite of the great of the keyboard of a piano, equal horizontal spacings 

in^rovement in technique and the extraordinary corresponding everywhere to an equal number of 



activity in this Ime of work since Moseley’s measure- 
ments in 1913, the longest wave-length I have been 
able to find recorded as measured is' the anc L,, Ime 

S ven by Fnman as 12346 A This represents but 
df an octave out of the seven octaves between the 
limits left by Lyman and by Moseley 
The failure of crystal methods is due to two causes 
The distance between the centres of the atoms m solids 
is of the order of an Angstrdm umt, so that at 12 A 
the waves are already much longer than the distance 
between the reilectmg planes which form the gratmg 
elements (For the crystals rock-salt and calcite, with 
which most of the accurate measurements have been 
earned out, these distances are 2 184 x io~* and 
3*028 X 10 cm respectively) The other difficulty 
anses from the mtense absorbability of these soft 
X-rays by practically everything, a phenomenon that 
we have already witnessed in the radiation on the 
other side of the gap Sir Wilham Bragg has recently 
been mvestigatmg some organic crystals which have 
gratmg spaces very much farther apart than rock-salt 
and cmcite, and it may be that in employing such 
crystals m an evacuat^ system, we have a way of 
making considerable advance mto the gap from the 
higb-frequency end by the X-ray crystal diffraction 
methods It would seem that m Mosdey’s ongmal 
apparatus we have an arrangement which could be 
rather easily developed for this purpose Another 
advant^ of these crystals is the p^bihty that they 
may not absorb the rays so very mtensdy, as the only 
teown Itibstances whu^ have appreciable transparency 
m this region are organic compounds O'r mixtures of 
them, su(£ as cdluloid ^ 

^ Rekutung to the position about 1013* this ik con- 
t^ently Exhibited diagram A of Fig r, m which 
™ various spectral limits are marked against an even 
propOrtiottal to the logarithms of the co^pemd- 
fflg These are riiown by the numbers on 
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octaves The great width of the gap between the 
X-ray and ultra-violet limits is very apparent 
A very considerable advance mto this gap was made 
by Dr Bazzoni and myself m 1917 using a method 
which was novel in spectroscopy Our experiments 
were directed towards the measurement of the short 
wave limit of the arc spectra of various gases, and 



more particularly of helium, which are generated when 
such gases are bombarded by considerable electron 
currents under moderate voltages (Fig 2) The radia- 
tion ftom the gas generated under impact of the 
electrons passing from the mcandescent tungsten 
cathode F to the cold anode Aj, falls on the metal stnp 
X, aftec passing thrbugh the gap between the metal 
plates P, across which an electric field is mamtained 
of sufficient strength to remove any 10ns present m the 
radiation! stream. This radiation hberates electrons 
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from the surface of T by photoelectric action, and the 
energy of the swiftest of these electrons is given by the 
relation I'o), where v is the frequency of the 

radiation and vj the threshold frequency of the metal 
T, h being Planck’s constant The velocity v can be 
measured by applying a magnetic field perpendicular 
to the plane of the figure, when the electrons will be 
constrained to move in spiral paths, the axes of which 
are parallel to the magnetic field Only those spiral 
paths the radu of which he within certain narrow 
limits will pass through the gaps Sj, Sj Consequently, 
since this radius depends on the velocity of the electrons 
and on the magnetic field, those electrons which reach 
the box I in a given magnetic field will have velocities 
lying between corresponding narrow hmits As the 
magnetic field is mcreased it will ultimately curl up 
the fastest electrons, so that their paths projected on 


to the plane of the figure he along the circle TS, Sj 
Any magnetic field greater than this will give use to 
spirals which are too narrow to get into the box I, so 
tMt the magnetic field, which is just sufficient to stop 
the electroii current into the box, will determine the 
velocity of the fastest electrons, and from this datum 
the equation quoted above enables the greatest 
frequency present tn the radiation to be estimated 
In this way we determined the end of the helium 
spectrum to he close to the position 15 83 on diagram 
B of Fig I The corresponding wave-length is about 
450 A 

By 1916 Lyman had succeeded in measuring the 
wave lengths of various Imes extending to about 600 A 
by means of his vacuum grating spectroscope This 
instrument of course measures the wave-lengths of 
the lines with precision, and 1^ the most valuable 
weapon we have for research in this region Notable 
advances have recently been made with it by Millikan, 
who has made several improvements m techmque 
which have contributed to the success he has attained 
These improvements mclude — (i) the production of 
NO 2778, VOL 1 1 1] 


special gratings which are ruled with a light touch, so 
as to have about half the grating surface uncut, and 
thus throw nearly all the energy into the first-order 
spectrum , (a) the employment of very high-tension 
sparks (some hundreds of thousands of volts supplied 
by Leyden jars and a powerful induction coil) between 
metal terminals very close together (o i-a mms ) in 
a high vacuum maintained by diffusion pumps With 
this apparatus he has succeeded in measuring a large 
number of lines m the extreme ultra-violet spectra of 
the hght elements lithium, beryllium, boron, carbon, 
nitrogen, oxygen, fluorine, sodium, magnesium, and 
aluminium, extending in the case ol Suminmm to 
136 6 A This bmit is shown at 16 35 on Fig i, B 
All these elements exhibit, under these conditions, 
characteristic line spectra which extend into the ultra- 
violet, and, roughly speaking, the spectra go further 
into the ultra-violet with increas- 
ing atomic weight of the elements 
The spectra differ very much in 
character as between the different 
elements , thus boron has but 
seven strong Knes extending be- 
tween the iiroits 6768 A and 
2497-8 A, where4s carbon has a 
very complex spectrum extend- 
ing from 360 5 A to 133s 0 A 
In fact the spectra of the ele- 
ments of odd atomic number 
such as boron tend to be simpler 
than those of even atomic num- 
ber such as carbon The spectra 
of these elements in this region 
resemble the X-ray spectra of the 
heavier elements in this parti- 
cular, that they consist of groups 
of lines separated by very wide 
intervals Thus with aluminium 
there is nothing between 144 3 A 
A, where a new 
spectrum starts which extends 
into the visible 

There are good grounds for 
attributing the shorter wave-length groups of the lines 
of those elements in this region to the L characteristic 
X-rays of the elements This will become clear by refer- 
ence to Fig 3, which represents the square roots of the 
vanous frequencies plotted against the atomic numbers 
of the corresponding elements The points encircled 
between atomic numbers 30-40 (Zn-Zr) belong to the 
L,, lines of the elements, the wave-lengths of which have 
been accurately measured by Friman by the crystal 
diffraction methods These points are all practically on 
a straight line, which, if prolonged in the manner shown 
by the broken line, reaches the abscissa for atomic 
number 13 (aluminium) at a value of the ordinate 
which corresponds almost exactly to the line of wave- 
length 144 3 A, which Millikan found to be the longest 
in his group of aluminium lines in the far ultra-violet 
This point IS marked thus ® on the dta^xam It is 
of course a long shot from zinc to aluminium, but we 
shall see later that we have other evidence of the 
legitimacy of the extrapolation The other pomtilt 
marked ® refer to the longest lines, and those marked 
□ to the shortest lines, of the spectra of the varioua 
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elements of low atomic weight observed by Millikan 
it will be seen that the linear relation between the 
square root of the frequency of corresponding lines 
and the atomic number which holds for the higher 
atomic numbers breaks down in this region In fact, 
while there is a general tendency for the corresponding 
frequenaes to increase with increasing atomic numbers, 
one IS no longer an approximately continuous function 
of the other The vertical spacing between the pomts 
gi and Q for any one element is an indication of the 
extension of the relevant spectrum It will be seen 
that this extension varies in an irregular manner m 


the sequence of elements from hthium to oxygen 
The points shown for lithium are those for the well- 
known red line 6708 A and the end, 2299 A, of the series 
to which It belongs No hthium lines were found in 
the ultra-violet beyond 2299 A in the region in which 
the vacuum grating is effective , so that if the alloca- 
tion of these spectra, for the intervening elements up 
to alummium, to the L X-ray series of the respective 
elements is correct, this series is the L series of lithium 
This forms very convincing evidence of the essential 
similarity of X ray and visible spectra 
{To be continued ) 


The Natives of Australia.^ 

By Sidney H Ray 


I N the National Museum of Victoria at Melbourne 
a special gallery has been devoted to a fairly 
representative collection of objects connected with the 
daily life of the Australian abongmes A very mstruc- 
tive and well illustrated account of the exhibits has 
been written by Sir Baldwin Spencer, and this gives, in 
a wonderfully sucemet form, what are practically short 
comparative essays on the arts and crafts of the natives 
There seems to be very little 
doubt that the first inhabitants of 
Australia were fmzly-haired people 
of the old Stone Age, using unground 
axes, chipped stone knives, and 
scrapers without handles They had 
no knowledge of boats or house- 
buildmg Part of this population, 
cut off by a subsidence which now 
forms Bass Straits, survived In 
Tasmania until modem times, but 
'on contact with Europeans became 
exterminated In the Museum these 
people are represented by- masks of 
two males and one female and by 
a cast from the skeleton of Truganmi, 
the last of the Tasmanians There 
IS also a collection of their stone 
implements 

, On the mainland the primitive 
Ipopulation was supplanted by people 
,m a higher grade of development 
whose ongm is still a matter for 
discussion These people are remark- 
ably uniform throughout the con- 
tment The average height’ la about 5 ft 6 in , the 
skm a dark chocolate cotour and never really black , 
^the head tong, the hair wavy, not woolly or frizzly like 
that of the Tasmanian, Papuan, or Negro The people 
are nomadic, living in tribes which have distmctive 
names, and roam witbm certam clearly defined limits 
They have no villages but only camps or clusters of 
rude shelters One of the Museum cases contams a 
representation of a native ceunp. Fig i. This shows 
the mta-mia or shelter made of bark from gum trees 
restmg on the wmdward sid^ of a rough fnamework and 
forming a sort of lean-to The man and woman are 


supposed to be returning from a hunting exfiedition 
The woman carries in her hand her digging stick, and 
on her back a young child secured in its position by the 
skin cloak The latter is usually of opossum skms, 
sewn together with smews often taken from a kangaroo’s 
tail The head of the clothed man is decorated with 
a stnng forehead band m which are stuck feathers of 
the black cockatoo But generally the men wear no 
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•Native camp 9ci 


clothing. The man in the foreground is making fire 
with a drilL In connexion with the camp, the toas or 
posts set up by South Australian tribes on departure as 
a guide to new-comers (see Nature, February 12, iqao, 
p 643) do not appear to be represented in the Victonan 
collection 

The languages used differ so much that natives of one 
tnbe cannot understand the speech of their neighbours, 
and though in some regions, owing to the absence of 
mountains and nvers, tribes may be closely associated 
and a few words understood, there is even betwe«i 
these very little community m actual speech In the 
NorUiem Terntory the languages appear entirely 
different m grammatical structure from those in South, 
West, or East Australia, and approach m character 
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the Papuan tonpes of New Guinea Throughout the | 
Australian continent gesture language is very highly j 



Fw a — Cerenmnud objecW 


developed and forms a ready means of communication 
when words fail 

Much has been written about Australian tribes 
Most of them have a very definite organisation and are 
divided into at least two mam divisions (sometimes 
four or eight) Men of one group must marry women 
of the other, the children belonging sometimes to the 
father’s division, sometimes to the 
mother’s Relationship names refer 
to the members of the group 
Thus a man uses the term “ father ” 
not only for his real father but 
for all his father's brothers His 
“ mother ” is any of the women 
whom his father might have law- 
fully married, and his “ brothers ” 
are not only his blood brothers but 
also his father’s brother’s sons 

Another social system which is 
greatly developed among the Aus- 
tralian aborigines is based on the 
totems As defined by Sir J G 
Frazer, a totem is “a class of 
material objects which a savage 
regards with superstitious respect, 
beheving that there exists between 
him and every member of the class 
an intimate and altogether special 
relation ” In Australia the totem 
IS an animal or plant, and the native 
descnbes himself as a kangaroo, 
snake, or gum-tree man as the case 
Jhay be Some tribes perform ceremomes to mcrease the 
totem animal or plant, while in others men may not eat 
or injure their totem Sometunes the tnl^ organisa- 
tion u based on the totems, sometimes it is sexual, and 
the women have difierent totems from the men Often 
the totem regulates marriage 
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Socml organisations and ceremonies are controlled 
by men whose age, fighting power, or skill m magic 
make them promment , but there are 
no chiefs 1116 passage from youth to 
manhood is marked by submission to 
painful ntes of mitiation The know- 
ledge of the sacred or secret ceremomes 
connected with mitiation is forbidden 
to women and children under severe 
penalties Many of the sacred objects 
connected with these ceremonies, and 
with the totems, are promment m the 
Victorian collection (Fig a) They com- 
prise chunnga (sacred stones and sticks 
associated with the totems), wands, 
slabs, and decorations used at initiation 
No Australian weapons are made of 
metal Bows and arrows are unknown 
Spears are sharpened wooden sticks 
with barbs attached or cut near the 
point Sir Baldwm Spencer descnbes 
twelve mam types In some places 
they are tipped with bone, flaked 
stone, or spines from the echidna or 
the stmg-ray The spear is launched 
by a spear-thrower This is a stick with 
a pomt at one end which fits into a 
hole m the spear-shaft and gives lever- 
age and accuracy of aim Spear thrusts are warded 
off by shields, which are often highly decorated Clubs 
of vanous forms are also used The most distinctive 
Australian weapon is the boomerang This was 
apparently not used by the Tasmanians It is a 
curved throwmg weapon varying m size and use, and 
most of the eastern and southern coastal tribes make 


a "return” boomerang which when thrown cornea 
back to the thrower 

The weapons and implements exhibited have been 
arranged so as to show their development m vanous 
parts of Australia Thus one of the cases shows transh- 
tion from an ordmary throwmg-stick to a boomerang 
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and thence to a large double-handed sword-like 
weapon Another case shows a transition from a stick 
to various shapes of knobbed clubs Two of the 
latter from Queensland with teeth m the swollen 
part are suggestive of the “ pme-apple ” clubs of New 
Guinea 

The stone implements m the Museum are of special 
mterest Sir Baldwm Spencer pomts out that there is 
no essential difference in type throughout Australia, 
neither is there any evidence of distmct stages of culture 
which might be called eolithic, palseohthic, or neolithic 
Stone implements which, if discovered m Europe, would 
be assigned to these stages are found m use in the same 
camp and district at the present time The cuttmg 
edges of knives and other implements are produced by 
flakmg or chippmg, or by grmdmg and polishmg suit- 
ably shaped pebbles or cut lumps of stone Spear- 
heads and knives are hafted with resin Spear-heads 
made of glass, used smee the advent of the white man 
instead of quartzite, are shown m one of the cases 
The finely serrated edges are produced by pressure of a 
kangaroo bone broken and ground mto a gouge-like 
form 

Fire IS produced by drill or saw A piece of hard 
wood IS either rapidly rotated or worked up and down 


in a groove upon a softer piece, the powder worn away 
bemg ipiited by the heat of the friction 

BowU are hollowed from blocks of wood, partly by 
gougmg, partly by burning Baskets are plaited from 
grass-stalks, rushes, thm pliant twigs, or split cane 
Sometimes they are open, sometimes close enough to 
contam honey or water The close baskets are often 
decorated, as m those from Northern Territory shown 
in Fig 3 

Strmg m some places is made of human hair, but m 
others the possession of the hair of a person gives its 
possessor power to work harm upon the man from 
whom It h^ been cut String is also made of vegetable 
fibre, smew, and fur Personal ornaments are made of 
fur, feathers, wood, bone, or shell 

Native art is well represented m the Museum collec- 
tion It consists of rude drawmgs of animals and plants 
and geometric designs drawn with yellow or red ochre, 
white pipeclay, and charcoal, or incised drawings with 
the sharp-edged tooth of an opossum or a flake of flint 

Among the descnptions of the exhibits Sir Baldwin 
Spencer has given many notes on their use He has 
provided a most instructive and useful guide, which 
cannot fail to mterest the student and stimulate the 
study of Australian etlmography 


Long-Distance Radio Telephony 


'^HE successful transmission of speech from New York 
•L to London, which took place m the early hours 
of the mommg of January 15, shows that the difficulties 
of long-distance radio telephony are bemg overcome 
The mam difficulties are due to absorption of the 
radio-waves and the mufflmg of the sounds produced 
by extraneous noises due to atmospheric disturbances 
By carrymg out the experiment at night, when the 
absorptive effects are a mmimum, and durmg the 
wmter months, when the atmospheric disturbances 
are least, the chances were all m favour of a successful 
issue Durmg the first half-hour of the two hours’ test, 
however, the cracklings due to the atmosphenc dis- 
turbances were plainly audible Since January i 
measurements have been made daily at the New 
Southgate Works of the Western Electric Co , Ltd , 
of the intensity of the signals and of the atmosphencs 
respectively The results for the first fortnight show 
that the amplitude of the disturbance due to the 
atmosphencs was less than ten per cent of the average 
amplitude of the signals for fourteen hours out of the 
twenty-four At tlus penod of the year it is only from 
iPM toiiPM Greenwich time that transatlantic 
telephony is unsatisfactory When the measurements 
have been earned out systematically for a year, it will 
be possible to estimate with fair accuracy the cost of a 
radio transmission system of satisfactory quality 
It has been found that although the Austm formula 
gives the daylight strength of radio signals with high 
accuracy for hundreds of miles over the sea, yet when 
the distances are measured by thousands* of miles it 
t^ot be used The night values of the signals when 
the arcumstances are favourable can be accurately 
calculated, sis the dampmg effects are then negligibly 
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small In the recent test a small frame aerial was 
used, for the constants of such an aenal can he readily 
calculated As there were sixty listeners, each with 
a head set, considerable amplification had to be 
employed, and so the test was a specially severe one 
Amateurs m this country have occasionally picked up 
both speech and music sent out by the American 
broadcastmg stations These, however, are “ freak ” 
receptions due to several favourable conditions occur- 
nng simultaneously For commercial radio telephony, 
communication must be possible at defimte times of 
the day under practically all atmosphenc conditions 
In the test the total distance traversed by the speech 
was first 70 miles by telephone cable from New York 
to Long Island, where there is a radio station with an 
antenna li Allies long, supported by towers 450 feet 
high About sixty kilowatts had to be supplied to 
this aenal A notable economy of power was effected 
by suppressmg the earner wave between the radio- 
transmittmg and the radio-receiving station, a distance 
of about 3000 miles It has to be remembered that the 
speech could have been sent out with practically equal 
clearness from any pomt on the vast long-distance 
telephone network of the United States 
There can now be no reasonable doubt that trans- 
atlantic telephony is possible dunng a large fraction 
of the year, and it is quite probable that the result of 
the tests now bemg made at New Southgate will 
demonstrate that radio telephony between Europe 
and America will be feasible on a commercial basis 
This Will doubtless have important results on the 
world’s future It is to be hoped that rapid com- 
mumcafion will prevent many of those misunder- 
standmgs which too frequently anse between nations 
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Obit 

Prof J B Haycraft 

P ROF JOHN BERRY HAYCRAFT, who died 
suddenly on December ^o, was a figure better 
known to the older than to the younger generation of 
BntJsh physiologists A serious illness, which fell upon 
him (as It fell upon Pasteur) in middle age, affected 
his scientific work , and the promise and fulfilment 
of his earlier period have to a certain extent been 
dimmed 

Haycraft devoted his life to physiology Throughout 
It — in spite of ill-health — he held before him the ideal 
of scientific research After graduation at Edinburgh 
he studied abroad in Leipzig Then, while demon- 
strator m the physiology laboratory at Edinburgh 
with Rutherford, professor at the Mason College m 
Birmmgham, interim professor during Rutherford’s 
illness at Edinburgh, and finally professor of physiology 
at Cardiff, he steadfastly pursued his scientific in- 
vestigations 

Haycraft’s best-known works to-day are perhaps his 
contributions on animal mechanics and on the senses 
of taste and of smell in Sir Pdward Sharpey Schafer’s 
“ Text-book of Physiology ” , and his best-known 
original contribution to physiology is probably hispapcr- 
on the iross-stnation of skeletal muscle (1891) In this 
latter work he used the ingenious method of taking 
casts of muscle fibre upon collodion The impression 
of the fibre upon the collodion showed the same cross- 
striated appearance as the original muscle fibre, and 
Haycraft inferred that the cross-stnation is an optical 
phenomenon due to the vancose shape of the muscle 
fibrils, which gives different refraction effects m the 
globular and in the restricted portions of the fibril 
But Ha> craft’s range of investigation was a wide 
one the results of temperature variation (1879) » the 
chemistry of the blood, its coagulation, etc (1879, r88a, 
1884, 1888, 1891) , special sense physiologv — vision, 
taste, smell (1883, 1884, 1885, 1887, 1893, 1897, 1910) , 
various contributions to chemical physiology (1889, 
1891, 1894) , contributions to histology (1879, r88o, 
1889, 1890), and to development (1891, 1893, 1895) , 
a theory of amoeboid movement (1880) , the “ muscle 
sound ” (1890) , voluntary movements (1890, 1898) , 
the scratch-reflex (1890) , elasticity of animal tissues 
(1904) 

Haycraft’s chief mterest was, however, the physiology 
of the heart He published a series of papers m t&s 
field the cause of the first sound (1890) , the move- 
ments of the heart within the chest (1891) , the time 
of contraction of the papillary muscles (1896) , and the 
changes in shape of the heart during the cardiac cycle 
(1896) — the two latter papers in collaboration with 
Paterson When he resigned his chair in 1920 it was 
with the intention of contmuing his researches on the 
arculation, and up to the time of his death he applied 
himself to problems of the pulse-wave in the physio- 
logical laboratory at Cambridge 
Ha} craft’s illness left behmd it an impairment of 
speech which made the expression of his thoughts some- 
times a matter of difficultv This defect m the mechan- 
ism of expression was a severe handicap, but did not 
dim the clearness of his vision and ideals So far from 
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this being the case, it was in the later part of his life 
that his vision was crystallised in the development of 
the Welsh National School of Medicine, and m the 
Physiology Institute at Cardiff, which will be his chief 
monument 

In his long tenure of the chair at Cardiff — from 1894 
to 1920 — Haycraft saw and guided the development of 
the medical school there until it became the Welsh 
National School just after his retirement The modem 
organisation of that school on the basis of a compulsory 
degree in science for all its medical graduates, a six 
years’ course of study, and whole-time professors m 
the clmical subjects, owes to Haycraft more than is 
commonly realised 

Haveraft msisted that physiology must be the basis 
of medical education, and fought long for the establish- 
ment of a modern laboratory in Cardiff He was 
exceptionally fortunate in finding a munificent patron 
m Sir William James Thomas, Bt , and an enthusiastic 
architect in the late Col Bruce Vaughan The result 
of this collaboration was the building of the magnificent 
Physiology Institute in spite of endless discouragement 
and delay That Institute, even in its mcomplete form 
one of the largest in the country, carries evidence of his 
fo re sight m its detail and arrangement , it is one of 
the most modem and best planned of physiology 
Idboratones 

His friends will remember Haycraft for his deter- 
mination in face of opposition, for his vision, and for 
his high ideal of science , but most perhaps for this, 
that in spite of all the difficulties which he had to face, 
he did no mean thing,. He was a gentleman, and the 
magnificent institute which was his vision is his fittmg 
memorial T G B 


Sir Johk Gavby 

Sir John Gavey, who died on January t, at the age 
of eighty, was one of the most notable telegraphic and 
telephonic engmeers in this country He was bom at 
St Heller m Jersey and began his career m the Post 
Office m 1870 In 1902 he became Engineer-m-Chief 
and Electrician to the General Post Office He was 
made a Companion of the Bath m 1902, and on his 
retirement m 1907 a knighthood was conferred upon 
him 

In his early days at the Post Office, Gavey ongmated 
many improvements which greatly mcreased the speed 
of automatic telegraphy, and m 1881 he opened the 
first telephone trunk line connectmg two Bntish towns, 
namely, Newport and Cardiff In 1894 he succeeded 
in establishing communication between the opposite 
sides of Loch Ness, a distance of four miles, by means 
of the electromagnetic mduction between two parallel 
wires stretched along the banks This method was 
subsequently used for establishmg communication 
between lighthouses and the mamland Gavey was 
responsible for the organisation of the complete tele- 
phone trunk system for Great Bntain, and he 
organised the Post Office telephone exchange sjrstem 
for London He joined the Institution of Electrical 
Engmeers m 187a, the year after it was founded, and 
communicated several \^ual 4 e papets to it In 1905 
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he gave m his presidential address to the Institution a 
masterly summary of telegraphic and telephonic pro- 
gress, and a list of unsolved problems which proved 
very useful in dnectmg the mgenuity of mventors 
along promismg lines 

Sir John Gavey served on many international com- 
mittees, including some of the earliest on radio-com- 
munication He was one of the first to appreciate the 
importance of Oliver Heaviside’s theoretical investiga- 
tions, and to use Duddell’s oscillograph m everyday 
experimental work He was very highly esteemed by 
every one who came m contact with him, and the work 
he did at the Post Office has proved of the greatest 
value 


Mr A H Curtis 

By the death of Alfred Harper Curtis on January 10 
after a few davs’ illness, the Imperial Mineral Resources 
Bureau loses a very able and highlv-csteemcd member 
of Its staff Mr Curtis was the second survivmg son of 
the late Alfred Curtis, Town Clerk of Jseath, Glamorgan- 
shire, and was born on July 12, 1863 Having chosen 
the profession of engmeenng, he early gave a practical 
bent to his studies As a vouth he spent three years 
with an engineering firm in the Swansea district, and 
dunng that time acquired a good knowledge of mining 
and mebillurgical processes He then proceeded to 


[ Owens College, Manchester, where he studied civil 
engmeenng and geology, after which he took up the 
study of mming, mine surveying, and other subjects at 
the Royal School of Mines, London, and graduated as 
B A at the University of London 
On leaving the Royal Scliool of Mines, Mr Curtis 
travelled widely m many parts of the British Dominions 
and foreign countries, spending long periods m New Zea- 
land and Japan, investigating and developing mineral 
deposits Ills paper on “ Gold Quartz Reduction,” 
read at the Institution of Civil Engineers in 1891-1892, 
gained for him the Telford premium While in New 
Zealand, during the period 1896-1902, he was a member 
of the council and one of the honorarv secretaries of 
the New Zealand Institute of Mining Engineers, to 
which, in 1898, he contributed a paper on “ I he Ex- 
amination and Valuation of Mines ” 

During the war Mr Curtis gave much time to the 
preparation of reports dealing with the mineral resources 
of the British Empire and foreign countries In this 
capacitv he worked for a short time at the Imperial 
Institute, and compiled the publication on “ Manganese 
Ores ” issued by the Institute He later joined the 
staff of the Imperial Mineral Resources Bureau, and 
took apiomment partin the compilation of the statistical 
and descriptive reports issued hy the Bureau 
Mr Curtis was an untiring and conscientious worker, 
.ind his death leaves a gap that it will be dilfii ull to fill 


Current Topics and Events 


At the meeting of the Chemical Society held on 
Thursday, January 18, it was announced that the 
council had nominated Prof W P Wynne to fill the 
office of president, which will be vacated by Sir 
James Walker on March 22 

The gold medal of the Royal Astronomical Society 
has been awarded by the council to Prof A A 
Michelson for his application of the interferometer to 
astronomical measurements It will be presented at 
the annual general meeting to be held on Friday, 
February 9 

Prof R A Sampson, Astronomer Royal for Scot- 
land, has been appointed General Secretary of the 
Royal Society of Edinburgh for the remainder of the 
current session, in succession to the late Dr C G 
Knott 

Sir Edward SharIW Schafer has accepted an 
invitation to deliver m London next autumn the first 
Victor Horsley memorial lecture 1 he lecture, which 
will be given triennially, is the outcome of the work 
of a committee formed m 1920 to commemorate the 
services of Sir Victor Horsley to science and the 
British Empire The snbscnptions received by the 
committee amounted to more than loool 

At the meeting of the Institution of Electniiat 
Efigibeets to be held on Thursday, February 1, the 
^pr^dept will present to Mr J W Meares, late local 
rhahorary secretary of the Institution in India, and 
iBkctncal Adviser to the Indian Government, a 
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salver and cigarette box subsenbed for by his friends 
in India on the occasion of his rttiremcnl from the 
Indian Government Service, and as a token of his 
valuable services to the profcssiou in India 

The Air Conference, to be hdd at the (jiiild Hall 
on February 6 and 7, will be opened by the Lord 
Mayor of Ixmdon During the Conference the follow- 
ing pipers will be presented and discussed ‘‘The 
Position of Air Transport To-day, by Maj -General 
Sir W S IJrancker A Self-supporting Airahip 
Service ’ by Commdr C D Burney ‘ The Progress 
of Research and Expenment, ’ by Air Vice-Marshal 
Sir W G H Salmond Gliders and their Value to 
Aeronautical Progress bv Col A Ogilvie ‘ Sea- 
planes,” by Mr C R hairey 

On Tuesday next, January 30, at 3 o’clock Mr R 
D Oldham will begin a couise of two lectures at the 
Royal Institution on the character and cause of 
earthquakes and on Thursday, February i Prof 
I M Hwlbron will deliver the first of two lectures on 
the photosynthesis of plant products The Friday 
evenmg discourse on February 2 will be delivered by 
Mr C F Cross on fact and phantasy in industnal 
science and on February 9, by Sir John Russell, on 
Rothamsted and agricultural science 

The Grocers' Company is offenng a scholarship 
(one of three), of the yearly value of 300/ , with an 
allowance for pecessary expenses, the object being to 
eficourage Original research m sanitary science The 
appomtment will be for one year, but it may be 
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renewed for a further second or third year The 
election will take place in May next All applications 
must be sent before Apnl i to the Clerk of the Grocers’ 
Company, Grocers’ Hall, E C 2, upon a special form 
obtainable upon application 

The Riverbank Laboratories for research in Acous- 
tics, Geneva, 111 , U S A , are establishing one or two 
research fellowships in acoustics, and invite apphca- 
tions for the same from college graduates who have 
taken advanced courses in physics and mathematics, 
and shown in their work qualities essential for 
success m independent investigation The terms of 
appointment will be determined by the qualifications 
of the person or persons appointed Applications 
should bo sent to Mr li Cumming, Secretary, Tlie 
Riverbank Labor itories, Geneva Illinois USA 

Thf Minister of Health has appointed the following 
representatives of the British Waterworks Associa- 
tion and the Institution of Water Engineers as a 
standing advisory committee to confer with represent- 
atives ot the Ministry on questions of water supply 
Mr t b Musgravc, Mr A R Atkey, Mr A B 1 
Bldokburri, Lieut -Col J K Davidson, Mr F W 
Macaulay, and Mr W Tcrrey The subjects dis- 
cussed at the committee s first meeting included (i) 
the st( ps to be taken for formulating the outlines of a 
national water policy (z) the survey of the water re 
sources of England and Wales and (3) the standard- 
isation and testing of water fittings 

Mk R I PococK IS retiring next March from the 
post of superintendent of the Zoological Gardens, 
Regent s Park to which he has been attached since 
1904 and the couniil has appointed Dr Geoflrey 
Marr Vev ers to succeed him Dr Vevers is at present 
a Belt Memorial Research fellow and an assist int at 
the London School of Tropical Medicine He will 
have as his staff Mr D ^th Smith as curator of 
mammals and birds Mr E G Boulenger as curator 
of the aquarium and of reptiles and Miss L E 
Cheesman as curator of insects Dr R W A 
S ilmond has been appointed honorary radiologist and 
Prof G H Wooldridge as honorary consulting 
veterinary surgeon to the society 

Prof Ai fred I acroix, president of the Geologi- 
cal bociety of Prance has been selected as the 
recipient of the Hajden memorial geological award 
for 1923 of the Academy of Natural Sciences of 
Philadelphia The award, which is made every three 
years and consists of a gold medal was founded in 
1888 m memory of Dr Ferdinand V Hayden, at one 
time director of the United States Geological Survey, 
" as a reward for the best publication, exploration, 
discovery or research in the sciences of geology and 
paleontology ’ Prof Lacroix is well known among 
geologists he was made professor of mineralogy at 
the Pans Museum of Natural History in iSq-a, and in 
190X he was elected a foreign member of tbeGeoIogi- 
cal Society, from which he received the Wollaston 
medal in 1917 , in 1904 he was elected a member of 
the Pans Academy of Sciences, and for the past eig^t 
years has been permanent secretary for the physical 
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sciences His work includes studies of contact and 
endomorphic metamorphism and a detailed investi- 
gation of Mont Pel6e Among previous well-known 
recipients of the award are Suess, Huxley, Sir Archi- 
bald Geikie, Dr Charles D Walcott, Prof H F 
Osborn, and Prof T C Chamberlin 

'/mr E D Simon late Lord Mayor of Manchester, 
has arranged with the Rothamsted Expenmental 
Station to devote the whole of his farm and dairy 
herd at Leadon Court, Herefordshire, to a thorough 
test of the soiling system designed by Mr J C Brown, 
formerly of the Harper Adams Agricultural College, 
in which a dairy herd is maintained largely on the 
produce of the arable land Mr Simon has obtained 
Mr Brown’s services as resident manager, and has 
authorised the Rothamsted authorities to publish all 
or any records and accounts that may be deemed 
helpful to farmers It is believed that Mr Brown’s 
system will prove of great value , but m these difiicult 
times the ordinary farmer could not afford to experi- 
ment on his own account, and the trial requires more 
land and dairy cows than could be provided at a 
college or an experimental farm The experiment 
will serve a valuable purpose m showing how far the 
various modifications introduced will be hnancially 
advantageous to the dairy farmer, and agriculturists 
generally will greatly appreciate Mr Simon s generous 
action 

ArTKNiiON was recently directed in these columns 
(November rx, p 642) to the probable use of the 
cinema in England and France as a means of agn- 
cultural education among farmers It is interesting 
to note that the United States Department of Agri- 
culture has employed this method for the last nine 
years At the present time they have 150 films 
available dealing with many branches of farming 
activity and with rural life generally Special atten- 
tion IS paid to the control of disease, both of animals 
and plants, and the best methods of crop production 
The American parks and game preserves, which are 
in the charge of the Department of Agriculture also 
receive attention, and their value to the nation is 
illustrated from many points of view It is probable, 
however, that the films dealing with Extension 
Service activities of the Department are the most 
important Of recent years the development of co- 
operation, both for the business interests and the 
amenities of rural life, has proceeded at an ever- 
1 increasing rate 1 here is no doubt that the progress 
of this movement has been, and will be, greatly 
stimulated by the use of films , they cannot, of course, 
replace in any way the valuable personal contact 
with the farmer, which is the corollary of an adequate 
research and advisory service, but they can help 
greatly in disseminating a general idea of the expert 
assistance that is available 

On two previous occasions last month (December 2, 
p 743 and December 30, p 884) we referred to film 
displays m connexion with the Mount Everest Expedir 
tion of 1922 Another effort to place before the public 
a record of the results obtained, is the exhibition of 
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pictures at the Alpine Club Hall, Mill Street, Conduit 
Street, W i These pictures, which will be on view 
until February 6, include some 152 photographs and 
52 paintings in oil and water colour The photo- 
graphs are chiefly by Capt Noel, showing the pier- 
sonnel of the expedition, the camps and ground 
traversed and the Tibetan people Among the last- 
named group arc several of the Rongbuk monastery 
and its inmates, including two telephotographs of the 
Chief Lama, who as the supposed incarnation of the 
god Chongraysay could not be approached sufficiently 
for an ordinary photograph Ihere are several fine 
photographs of the East Rongbuk glacier by Capt 
Finch, some of them showing the tremendous ice- 
pyramids which had to be traversed, varying in 
height from 30 to some 300 feet At nearly 23 000 
feet the Chang La camp was pitched m very curious 
surroundings the peculiar snow formation shown 
behind the camp in the picture was only met with at 
this place The photographs follow the climbing to 
a height of some 26 000 feet and one shows the party 
a few minutes before the disastrous avalanche The 
view of Changtse and Gyachung }s.ang from Mount 
Everest taken at an altitude of 26 085 feet by Mr 
Somervell, creates a reaird in photography Among 
the more striking scenic etfects arc the wind blown 
snows on the east slopes of Everest and the sunset on 
the north face Copies of the latter photograph and 
several others of the collection may be purchased 
The impressive scenes in water colour and oil by Mr 
1 Howard Somervell arc also for sale The proceeds 
will be spent on a third expedition 


The weather over England in 1922 had no outstand 
mg feature like the drought in 1921 and it will gi 
down to posterity as a fairly normal year metcoro 
logically Heavy gales were somewhat more frequen 
than in late years, especially over the southern portioi 
of the Kingdom Observations at the Royal Obser 
yatory, Greenwich, show that the mean temperatim 
for the year was 49 4“ F , which is o 7° kss than tin 
normal using the period of 35 years, m agreemcn 
wdh the system adopted by the Meteorologica 
Office The warmest month was June with .1 inear 
temperature of 60 3° , this was the only month witl 
the mean temperature above 60“ and the only month 
with the mean of the maximum readings above 70° 
January, February, May, June, and December wen 
the only months with an excess of temperature lh« 
coldest month was January, with the mean tempera- 
ture 40 3® which IS I 7" above the normal There 
were two days in May with the shade temperature 
a^ye 90 , and there was one day in January April, 
Octo^r, and December with the shade temperature 
J^ess than 25° Rainfall for the year, using the results 
for the civil day, measured 23 24 inches, which is o 26 
in less than the normal July was the wettest month 
th 3 20 m , which is o 96 in above the normal , the 
December with 2 92 in , which 
™ normal October was the driest 

o 93 m , which IS I 60 

f “nd in both 

J baiy and July ram fell on moire than 20 days 
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November had only 8 days with ram Sunshine was 
registered at Greenwich for 1409 hours which is 9 less 
than the normal the sunniest month was May with 
284 hours, the least sunny November with 26 
hours 

Tub January number of the Museums Journal 
prints the report of a committee appointed by the 
National Society of Art Masters the Incorporated 
Association of Headmasters of Secondar> Schools, 
the Association of Headmistresses of Girls Secondary 
Schools, and the Museums Association, to inquire 
how far the sjsteni of circulating objects from the 
Victoria and Albert Museum meets the needs of the 
proiinces flesides recommending that the circula- 
tion collections should be systematically completed 
an<l brought up to-datc, the committee suggests that 
the local museum might become a local sub-cu-cula- 
tiem department of the Victoria and Albert Museum 
It ends by pointing out that whilst the total vote 
for Education has grown enormously, the sum allo- 
cated for the museum side of Art Education in the 
Provinces his been practically stationary for genera- 
tions, and bcais no jiroper relation to the sum 
available for education is a w liolc And yet on its 
museum side Art Education is treated generously as 
comptired with other branches of education 

At riiORs and readers will be mteiestcd in the 
luthoritative statistics of the cost of book production 
published in the excellent new C atalogue of the pubh- 
cations issued by Mr Milford foi the Oxford Dmver- 
sitv Press In the vear ending March 31 1914 the 
Press issued 157 new books at the average pnee of 
7? I Id, or 0 37d per page The corresponding 
figures for the year ending March 31 1922 were 115 
books at the average puce of iis lod or o 64^ per 
page These figures concern only those books, in 
their nature unremuncrative, which the Press pro- 
duces as a service to education and learning " It 
I will be n idily understood that the cost of tlie present 
output IS higher than that of tht pre-war output 
(though the rise in the price to the public does not 
show an equivalent increase) , and the moral is easily 
draw n, that the output can be restored to the old level 
only by the activity of the Press in the production of 
remunerative books and by increased support from 
the public ' It may be also noted that the conclud- 
ing volume of the Oxford Dictionary will when 
completed, have cost not less than 50 oool 

In the article on the last report of the Development 
Commissioners, which appeared in Nature of Decem- 
ber 30 (vol no, p 803), the statement was made 
that the report does not contain as in the past, an 
account of the present finances of the Fund ’* Ihe 
Secretary to the Commissioners writes to point out 
that this statement, which we regret, is incorrect , 
for such an account does m fact appear in the body of 
the report, and it shows that the balance at the credit 
of the Fund on March 31 last was 1 337,336/ includ- 
ing 850,000/ received under the provisions of the Corn 
Production 'Acts (Repeal) Act 1921 The advances 
made during the year 1921-22 were, in the aggre- 
gate 385 <i 85 ^ The ue( balance available for annual 
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advances to meet the cost of existing schemes is stated 
to be 128 oooZ only, against an estimated requirement 
of 200,000/ There may be some ground, therefore, 
for the apprehension expressed in the article as to the 
future adequacy of the Fund 

Referring to a remark made m the notice of his 
book ‘ The Supremacy of Spirit " m Nature of 
January 13, p 45, Mr C A Richardson writes to say 
that his purpose was not to attempt to deal at all 
adequately with scientific objections, but to show 
that (1) the evidence for the alleged facts is now of 
such a kind as to merit senous consideration and 
investigation by a scientific committee , (2) the 

alleged facts arc in terms of his philosophical theory 

Thf January list of new books and new editions 
added to L,ewis’s Medical and Scientific Circulating 
Library duiing October-December has just reached 
us Although intended primarily for subscribers to 
the library, it should be of service to many others, 
being a general guide to medical and scientific 
works published in the past three months. The 
list which IS classified according to subjects, is to be 


obtained free of charge from Messrs H K I^ewis 
and Co , Ltd , 136 Gower Street, W C i 
The spring announcement list of the Cambndge 
University Press contains particulars of many forth- 
coming books of science Among them we notice 
" The Air and its Ways,” by Sir Napier Shaw being 
the Rede Lecture for 1921, and other papers dealing 
with the physical explanation of the atmospheric 
circulation and with the application of meteorology 
to agriculture , Relativity," forming the second 
of the supplementary chapters to Dr Norman R 
Campbell s ' Modem Electrical Theory ", a newly 
arranged and enlarged edition of ‘ The Mathematical 
Theory of Relativity,' by Prof A S Eddington 
the ‘ Collected Scientific Papers " of the late Dr J 
Aitken, containing some thirty-seven papers on 
atmospheric dust fogs and clouds, air temperatures, 
and other scientific subjects, added to which is a 
sketch of the hfe and work of the author and ' Glass- 
Making m England,’ by the late H J Powell of the 
Whitefnars Glass Works, in which an account of 
glass-makmg in all its branches is given from the 
Roman period to the Great War 


Our Astronomical Column. 


OCCUITAllONS OF STARS BY THL MoON — On the 
night of J.inuary 27 the moon will pass over a number 
of the stars forming the well-known group in Taurus 
called the Hyadcs The bright star AWbaran is 
among those which will be hidden The times of 
occurrence for four of the brighter stars will be as 
under — 

Mag Dhappean Rwppears. 


o ' Tauri 42 831 8 56 

+ 15° 637 48 9 26 10 39 

Aldebaran i i 12 35 13 3° 

The moon will be about 10 J days old at the time and 
the stars will disappear at the unillumined side, and 
re^pear at the bnght edge of the disc 
'The event may be witnessed with a small telescope 
and it IS possible that Aldebaran may be seen by 
acute unaided vision nearly up to the time of its dis- 
appearance, which will occur 35 minutes after mid- 
night The moon will be due south at S'* and will 
55 degrees above the horiron at the time There 
will be four other occultations of Aldebaran during 
the next 12 months, on March 23, October 27, Novem- 
ber 24 and January 17, 1924 
Observations at Wallal of the Eclipse of 
September 1922 — The winter number of the Chal- 
daean (vol v , No 17) contains an interesting account 
of the observation of the ecliMc at Wallal on the west 
Australian coast by Messrs J Hargreaves and G S 
Clark-Maxwell Their principal instrument was the 
19 ft camera with lens of 4-m aperture lent by 
Father Cortie, and the S-in coelostat lent by the 
Royal Irish A,ca 4 emy, these were the same instru- 
ments as were u|!ed at Sobral, Brazil, in 1919, when 
they gave a result in close accord with Einstein's 
predictions But m 1922 the stars were too faint to 
be photographed with a ratio of aperture taJoqal 
len^h 1/57, and the mstrument was simply us^ as a 
coronagraph A large number of successful exposures 
were secured with a range of i to 80 seconds, so that 
they should give good details both in the inner and 
outer regions Successful plates were also secqied 
with the smaller cameras , a declinometer, to record 
magnetic vanations during totality, failed owmg to a 
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smoky lamp The darkness during totality is stated 
to have been considerable, necessitating the use of 
lamps for plate-changing etc The extension of the 
corona on some of the plates is 4 solar diameters, 
which IS quite satisfactory 

A gale rendered re-embarkation very difficult, one 
boat sinking in the surf None of the important 
pieces of apparatus were in it, and the articles were 
recovered This experience shows that it would have 
been quite impossible to land the very heavy packages 
of the Christmas Island party at Wallal it is a slight 
mitigation of the disappointment that they suffered 
to realise that they chose the only station that was 
reasonably possible in the circumstances 

Spectroscopic Parallaxes of A type Stars — 
The earlier spectroscopic parallaxes were restneted 
to types F, G, K, M , but as was recently noticed m 
this column, Messrs Adams and Jojij pave found 
that the state of sharpness or nebulosiiy of certain 
metallic lines in the spectra of stars of type A forms 
a trustworthy guide to absolute magnitude The 
calibration of the correlation curves is effected both 
by trigonometrical parallaxes and by the group 
parallaxes of stars in moving clusters The average 
differences of the spectroscopic and trigonometric 
parallaxes (without regard to sign) are +00131' 
(104 stars), spectroscopic and group parallaxes 
+ o 0077' (82 stars) The systematic differences are 
o 0000' and “ o 0014' respectively A list is given 
(Astrophys Joum , November 1922) of 544 spectror 
scopic parallaxes of stars m Bom P G C , including 
a number of members of the Taurus, Perseus, and 
Fraesepe streams The parallax of Piaesepe is given 
as o 013' 

A test of the values found is afforded by plotting 
parallax against proper motion The resulting 
graph IS nearly straight, showmg an increase of 
proper motion from o 000' to o 400' as the parallax 
rises from 0009' to 0-058* It is found advisable 
to omit Sinus, the large parallax of which unduly 
affects the mean of its group. 

Data ace still waiting for finding the parallaxes 
stars showing the c (maractenstu;, a Cygm bemg 
the leading example Its absolute magnitude w 
estimated as - 4 or - 5 
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Research 

Weaving in Ancient Egypt — Mr Winlock’s dis- 
covery of a model weaving shop m the Xlth dynasty 
tomb of Mehenkwetre at Thebes has caused a fresh 
revival of interest in the subject of ancient Egyptian 
looms Two articles in Egypt (Part lu. 

1922) are devoted to branches of this subject Mr 
Winlock deals with heddle-jacks and Mr A C Mace 
with loom weights in E^pt Some interesting 
pictures from other tombs dealing with processes of 
weaving render it easy to follow the lucid descriptions 
in the text 

Brass-casting in the Centrai Cameroon — ^T he 
methods of the artists who produced the remarkable 
senes of brass-casting at Benm are illustrated in a 

? aper by Mr L W tr Malcolm, published in the 
anuary issue of Man Mr Malcolm found the art 
conhned to the area in south-west Adamawa, the 
pnncipal towns being Bamum and Bagam As a rule 
the material now used is of European ongin In the 
north it appears that tin was formerly brought from 
northern Nigena, and it has been suggested that 
copper may have come from the Katanga area of the 
Congo In all cases the casting is done by the cxfc 
perdue process The articles produced by the Eghap 
tnbe are generally pipe-bowls, personal ornaments 
grotesque animal and bird forms perfume flasks and 
bells Several interesting examples of tobacco pipes 
used by the Eghip head-men are illustrated by Mr 
Malcolm 

Triassic Reptiles and Stegoclphalians from 
Texas — Publication No 321 of the Carnegie Institu- 
tion of Washington is devoted to New Reptiles and 
Stegocephalians from the Upper-Tnassic of Western 
Texas, by E C Case After sketching the geology 
of the borders of the Staked Plains in Texas and New 
Mexico, where these fossils occur the author proceeds 
to the description of Buettnena per/ecla, a new genus 
and species of Stegocephalia, that has its nearest 
relations in Metoposaurus Ihere follows a full 
descnmion of Desmatosuchus spurensts and the sub- 
order Desmatosuchia, which were onginally desenbed 
by Case in 1920, accompanied by a restoration of 
D spurensts Of new parasuchians there are Promy- 
strtosuchus ehlerst, a fully mature phytosaur of the 
Mystnosuchid group, of small sire and distinct in 
its characters from any previously desenbed, and 
Leptosuchus crosbtensts and L imperfecta Desenp- 
tions of isolated bones of parasuchians and the 
remains of a small dinosaur, with notice of some 
coprohtes and a small fragment of a jaw containing a 
singularly shaped tooth remmiscent of the teeth of 
Diadoctcs, terminate this important monograph 
which IS well got up, as all the pubhcations of the 
Institution are, and most excellently and abundantly 
illustrated 

Phenolooical Observations on Plants — Dr 
E Vanderhnden has published (Recueil de 1 Institut 
botanique L60 Errera, t x ) further results of his 
observations on the relation between the time of 
flowering and various climatic conditions He has 
now observed a senes of woody plants dunng the 
years 1896-1920, and of herbaceous plants from 
1910 to 1920 'The results are tabulated and also 
plotted in relation to external Actors, such as 
maximum and minimum temperature^ soil tempera- 
ture, and hours of sunlight Dt Vanderhnden finds 
that advancement or retardation of the flowenng 
pntfbd m favourable or unfavourable seasons is much 
leiBs in the case of herbaceous than in those of woody 
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plants This difference he attributes to the fact that 
in the latter the reserve materials accumulated to 
supply the new flowers occur m the aerial parts 
of the plant and are more exposed to the influ- 
ence of atmospheric variations Both woody and 
herbaceous plants show a periodicity in the distance 
between the two extreme dates of flowering These 
are considerable in Apnl but decrease onwards, 
reaching a mimmum towards the end of June, and 
then show a progressive increase That is to say, 
the flowering periods of the last half of May and the 
whole of June are less affected by climatic variations 
Ihe chief factor in inducing tlus periodicity is the 
less prevalence of inhibiting temperatures during the 
summer months as compared with the spring The 
observations were made at Uccle in Belgium 

Thf Condition of thl Earths Interior — The 
criticism by Mr W F Jones of Prof 1 C Chamberlins 
views as to the planetesimal origin of the earth has 
been mentioned in a letter published m Nature 
(AuCTst 19, 1922, p 249) and it IS only fair to state that 
Prof Chamberlin has published a reasoned reply to 
Mr Jones in the American Journal of Science, \o\ 204 
p 253 October 1922) He maintims that the 
evidence as to the propagation of earthquake-waves 
which originate within the shell not very far below 
the surface, ’ is entirely opposed to any theory of the 
existence of a molten interior m the earth at the 
present day while the conception that such an 
interior might have ansen by condensation of solid 
particles in the past is incompatible with the planet- 
esimal hypothesis He has probably not yet had 
time to consider J Joly s startling suggestion that 
changes within the earth may give nse to bursts of 
radioactivity, and that these may bring about the 
complete melting of a previously solid earth 
Chamlierhn remarks tliat the proofs given by Coleman 
and others of the bathohtic nature of the granite IhatT 
invades the outer and ancient sedimentary crust are 
destructive of the idea of an underlying crust of light 
material, such as might have gathered round a molten 
globe To many this argument will not appear entirely 
sound The occurrence of batholites forming in- 
trusive gneisses over very wide and separated areas 
seems to imply the existence of a crustal layer of 
granitic composition from which they have ascended 
as remelted representatives 

Weather in the Philippines — Hourly meteoro- 
logical observations made at the Central Observatory 
of Manila dunng the calendar year 1919, prepared 
under the supervision of Rev Jos6 Algu^ S J , 
Director of the Weather Bureau have recently been 
received Hourly readings are given of barometer, 
temperature, humidity, and wind velocity Dunng 
the year nine typhoons visited the Phihppine Islands, 
and in all there were twenty-five depressions or 
typhoons throughout the Far East These were all 
obsef'ved from June to December, no typhoons 
occumng from January to May The Manila ramfall 
broke au records since the formation of the Observa- 
tory in 1865, both as to the monthly and annual 
amount In August the total fall was 78 09 in , 
the previous maximum fall in any month was 57 88 m 
in September 1867 In the whole year the total 
ramfall at Manila was 154 39 in , almost double 
the normal annual fall , the greatest previous record 
in any year was m? 27 in in 1867 The lower parts 
of the aty of Manila and of several provmces of the 
western part of central Luzon were flooded from the 
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end of July until about the middle of September 
During the first part of the year the weather had 
been rather dry throughout the Archipelago Extra- 
ordinary seismic activity occurred during the year 
there were 151 earthquakes felt within the limits 
of the Archipelago only two shocks, on April 28 
and August 14 were of destructive character In 
the Central Observatory, Manila, the seismographs 
recorded 420 disturbances due to insular and ilistant 
earthquakes At Butuan the seismic disturbances 
numbered 1076 

Ui tra-Vtoi ft Photookaphy of Old Manuscripts 
— In a paper by Prof Ihe Svedberg and Hugo 
Andersson which has ]ust been published in the 
Photographic Journal (No (>3 1923 pp 30-32), a very 
instructive example is given of the use of ultra-violet 
light in photographing old manuscripts When a 
psilimpspst 13 illuminated with intense ultra violet 
light it IS found that those parts of the parchment 
where the old and subsequently erased, writing was, 
have lost the power of strong fluorescence which is 




Fio I 

still exhibited by the untouched parts of the parch- 
ment Kogel, in 1915 worked out this method for 
deciphering such parchments and Svedberg and 
Nordlimd used it later for deciphenng the famous 
‘ Codex Argenteus in the University Library of 
UpsaU and for other similar purposes Ihe diffi- 
culties attaching to this method he in the very long 
exposures necessary to obtain a negative by means of 
the comparatively feeble fluorescence, several hours’ 
exposure being necessary through the filters used to 
cut off the visible light from a quart/ mercury lamp 
The Wratten department of the Kodak Company has 
recently put a new II V filter on the market, and by 
means of this filter. Prof Svedberg and Mr Andersson 
have succeeded in cutting down the eimosure to 15 
minutes with the results illustrated in Fig i, which 
shows the comparison betw een an ordinary photograph 
and the fluorescence photograph The Wratten filter is 
supenor to the Zeiss I f V filter hitherto used for sucli 
purposes, in that it is much more transparent (about 
lo times) in the long-wave part of the ultra violet 
(39 1 -344 mm)- 

Thf Fading of Colours —An interesting problem, 
the fading of colours of objects in museums when 
exposed to light, was dealt with in a paper read by 
Sir Sidney Harmer, Director of the Natural History 
Departments of the British Museum, before the 
Royal Society of Arts on December 13 It is common 
knowledge that many colours fade when exposed to 
strong sunlight, but the relative mjunousness of 
diffused daylight and artificial illuminants is less 
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known Experiments by Dr Russell mid Sir William 
Abney led to the following main conclusions 
(1) fading IS due to the action of light and not to 
moderate heat (2) it does not take place tn vacuo, 
1 « m the absence of oxygen and moisture , and (3) 
the rays of the violet end of the ^ectrum produce 
the greatest amount of fading Experiments with 
various glasses devised to check the transmission of 
ultra-violet rays have been made Some of these 
have a useful effect, but it appears that in general 
the use of tinted glasses merely delays fading and 
does not prevent it in the case of fugitive colours 
The best glass for the purpose had a distinct yellow 
coloration rendering its use for cases scarcely 
practicable As examples of the length of continuous 
exposure necessary to cause fading it is mentioned 
that the wings of certain moths showed appreciable 
fading in 10-21 days on the other hand the fur 
of the tiger required 175 days, and of a brown horse 
and antelope 1485 days, before there was perceptible 
change of colour According to these experiments 
direct sunUght was about from 20 to 70 tunes as 
injurious as electric light, and diffused daylight 
about SIX times as injurious While too much 
imjxirtance should not be attached to such figures 
there seems little doubt that illumination by electric 
light IS less liable to cause fading than natural light, 
and the question arises whether very valuable 
specimens, or those with highly fugitive colours, 
might not he lighted entirely by artificial means 
Most artificial illuminants contain less ultra-violet 
energy than daylight But apart from this it is 
possible that a much lower intensity of illumination 
might suffice to enable specimens to be seen 

Standardisation of P-xferimental Tank Data 
— In view of the fact that nearly all the important 
mantime nations of the world have experimental 
tanks, the introduction of international systems for 
the presentation of results would be extremely helpful 
to experimenters and designers Mr Telfer in a 
paper. The Presentation 01 Ship Model Expenment 
Data ” read before the North-East Coast Institution 
of Engineers and Shipbuilders, on December 8 
discusses the existing systems of presentation and' 
their relative usefulness He points out that the 
basis of any system should be dimensionless, and that 
the units forming this basis should be international, 
besides giving results finally that can be readily 
interpreted b3^ractical men without any anthmetical 
unravelling Expenmental work up to the present has 
been presented in widely different forms Froude used 
expressions Speed/(Vol )* and Power/(Vol WSpeed)*, 
giving results for a one cubic foot model Taylor, on 
the other hand, expresses his results per ton of dis- 
placement Mr Telfer suggests that results could be 
made international by adoption of the metric system 
and presenting results for models of one metric 
ton displacement, adopting l’ower/(Volume)« and 
Speed/(Volumc)* as the basis of the presentation He 
also suggests the adoption of definite symbols, these 
being selected “from international philological con- 
siderations all related symbols being mnemomcally 
appropriate and above all typographically simple 
rather than typographically unique ’ Such an inter- 
national code IS greatly needed There is at present 
an awkward disregard lot standardisation of symbols 
even among expenmenters of the same nation It is 
to be hoped that this present paper will help forward 
in ship model data what has already been adopted 
m aeronautical work Before setting up an inter- 
national system such as is suggested, it would be best 
for a representative committee to inquire mto the basis 
to be adopted, and also to undertake the transfer- 
ence into this system of all existing data 






/^NE of the most important results of the accept- 
dnce of Wegener^s theory of the palipogeo- 
graphy of the world would be the simplification of the 
facts of the Permo-Carbomferous glaciation of 
Australia, India South Africa, and South America 
by bnnging the glaciated areas together into one 
single glaciated region It is undoubted that if this 
were done much of the difficulty of accounting for the 
simultaneous glaciation of regions so diverse in lati- 
tude would disappear Considerable interest there- 
fore, attaches to the recent discussion on Wegener s 
hypothesis which was held before the Royal Society 
of South Africa for its bearing on this important 
aspect of the subject 

The general attitude of the geologists who took 
part m the discussion was one of suspended judg 
ment It is admitted that the folded ranges of the 
Sierras of Buenos Aires appear to be of similai age 
and structure to those of the southern folded belt of 
the Cape Province, and would be brought into fairly 
accurate alignment if the South American coast were 
fitted into the African coast after the manner of 
Wegener s map of Carboniferous land distribution 
but It was held that this might be accounted for in 
several other ways more in accord with the known 
facts of geology On the other hand, the very close 
and detailed homology of the Tertiary deposits of 
Grahamland and Patagonia as described by Gunnar 
Andersson forms one of the most relevant pieces of 
combined geological and paleontological evidence from 
the southern hemisphere in support of the theory 

Discussing the aoologicai evidence Mr K H 
Barnard concludes that the zoologist far from being 
able to help in formulating an explanation of the 
palseogeographical history of the continents, was in 
reality, entirely dependent on the geophysicist and 
gcolo^st and that in some cases the facts of present- 
day distribution were capable of interpretation in 
terms either of a far-reaching equatorial Gondwana- 
land or a compact polar (^ondwanaland There is 
little to choose, for example between Watson s theory 
of the dispersal of acarid snails from S E Asia 
[equatorial Gondwanalandt and Hedley s theory of 
their orimn in Antarctica [polar Gondwanaland] 
and whichever geological theory best explains the 
palasogeographical changes must be used as a basis by 
zoologists Similarly, if the ancestors of the fresh- 
water crayfishes originated in an arm of the Indo 
Pacific which gradually penetrated into polir Gond- 
wanaland in pre- Jurassic times the same results 
will follow as those sketched out by Ortmann for 
post- Jurassic times The distribution of Peripatu?, 
on the other hand, is apparently best explained on the 
polar Gondwanaland hypothesis If the distribution 
of the species of Penpatus is plotted on a polar pro- 
jection map, It IS remarkable that the Penpatopsidae, 
the more specialised group occupy a central position, 
while the Peripatidae, the more primitive are peri- 
pheral The most important zoological evidence in 
support of Wegener’s theory is provided by the 
isopod, Phreatoicus At the present time it is found 
in Australia, Tasmania, New Zealand, and South 
Africa There is the closest possible likeness between 
some of the Austrahan species and the Cape form 
In Australia there is also a fossil species of Tnassic 
age, which provides almost positive proof that the 
animal was not only palsogemc, l^ut also austrogemc 
and that the regions where it exis'ts to-day were once 
in the very closest relationship to one another 
Dr .Penn^ey, discussing the entomological evi- 
defice, concludes that the present distribution of 
insects IS as readily accounted for by toe geological 
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theories now obtaining as by Wegener’s hypothesis, 
and believes that the latter will receive little if any 
support from entomology He agrees that the key 
wdl be found in palaeo-entomology, but is forced to 
admit that the evidence from fiissil insects is at 
present too inadequate to be of value Discussing 
the special case of the C^lcoptcron genus C irabus 
first found 111 Jurassic times Dr Pennguey points 
out that it IS unknown m the Old Woild south of the 
Sahara but one specn s occurs in St Helena and seven 
in Chile He regards the bt Helena and Chilian 
forms as survivals from an equatorial Ciondu analand 
in isolated spots at high altitudes and not is evidence 
of the former connexion of bouth America and bt 
Helena in their present form with South Africa 
where the genus is vbsent or with Australia where the 
genus IS unknown but where its vitality should have 
ensured its success On the other hand the nearest 
ally of Carabus, the genus Calosoma has three 
species in South Africa, three in Australia, one m the 
Cialapagos Islands and one in Pat.igonia, i distribu 
tion which seems to support the unity of the con- 
tinents alleged by Wegener In Australia there is a 
group of large Curculionidac, one of the families of 
Coleoptera which so much resembles a purely South 
African group of the same family that at first sight 
the two might be taken to represent the same stock 
in two now widely separated continents Dr 
Pennguey, however, regirds this as a case of con- 
vergence 

Prof Compton regards the botannal evidence as 
completely opposed to Wegener s theory Ihe per- 
fection of the means of dispersal of plants remlers 
many of the facts as to the modem distribution of 
ancient groups (Cryptogams) almost valueless as an 
indication ot former land connexions Recent phyla 
only, especially the Angiosperms can be relied on 
1 he Angiosperms arose during Cretaceous tunes and 
most modern families are represented in the Eocene 
The Wegener hypothesis contemplates a wide dis- 
ruption of bouth Africa and Australia in the J urassic 
epoch, but South Africa and South Amciica were only 
separated by a very narrow strait at the end of the 
Cretaceous period Yet the floristic icsemblances 
between temperate South Afnca and South Amenca 
arc much less conspicuous than between temperate 
bouth Africa and Australia The flonstic relation- 
ships between South Africa bouth America and 
Australia are best explained as being due to lateral 
migration perhaps in the warmer Miocene from a 
comprehensive tropical belt of vegetation containing 
most of the great Angiosperm familu s which stretched 
round the world except the Pacific The south 
temperate floras, therefore are linked through the 
tropics except for South America and New Zealand, 
which certainly seem to haie-been connected by land, 
via Antirctica, in the Miocene The modern dis- 
tribution of the Rutaccae is an excellent instance of 
the progress of migration southwards as well as north- 
wards from tins tropical belt, and tentative explana- 
tions of the distribution of the Proteacese and Res- 
tionaceae may lie given on the same lines Dr Du 
Toit regards the palaeobotanical evidence as too frag- 
mentary for botanists to do more than make guesses 
at the probable origin of the bouth African flora 
The net result of this interesting discussion is to 
emphasise the importance of further work on the 
paUeontolo^ of the southern hemisphere In that 
direction alone will be found the key to the correct 
ihterpretation of the known facts of the present day 
distribution of animals and plants, and of the pakeo- 
geographical changes which have taken place 
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The Position of the 

A t the annual council meeting of the National 
Union of Scientific Workers held at the C.ixton 
Hall, Westminster, on January 13, and at the annual 
dinner which followed, the main theme of the resolu- 
tions which were adopted of the various speeches 
made, and of the reports presented, was the methods 
by winch the position of the scientific worker could 
best be improved The late Government it was 
alleged had adopted a short sighted policy with 
regard to most of those State activities which promised 
to have the most uplifting and far-reaching effect upon 
the efficiency and well-being of the nation It had 
practised so called economy by reducing expenditure 
on education and scientific research, at a time when 
our chief commercial rivals were increasing their 
expenditure in that direction 

To the want of appreciation and understanding of 
the importance of science by the members of the late 
Government culminating in drastic reductions in the 
various research departments, were attnbuted most 
of the present troubles of scientific workers Within 
the past twelve months ‘ economies ” have been 
effected in those departments of the State and 
municipal services which do not show an immediate 
return for the money expended The inevitable effect 
will be stagnation in peace, and in war hurried, and 
therefore uneconomical, research It is true that the 
Geddes Committee last year expressed the view 
that there is little possibility of a further war of any 
magnitude for the next ten years but just as their 
prognostications m that respect appear doubtful at the 
moment, judgeil by the trend of current events so is 
their corollary to the effect that research in this 
country can either be slowed down, or, in some 
instances abandoned altogether This is a doctrine 
of despair, and was characterised as such by members 
of the council of the Union and by their guests. Sir 
Thomas Holland, Mr William Graham, and Mr 
H N Brailsford 

Mr Graham said that there were three aswets of 
the work of the National Union of Scientific Workers 
which particularly interested him The Union must 
be interested in conditions of employment and 
remuneration, and he felt that it was a senous mistake, 
if not a positive crime on the part of the community, 
to starve the body of investigators upon whose efforts 
so much depends The Union would also be alive to 


Scientific Worker ^ 

the importance of according greater recognition to 
the work of the universities, and to the contnbution 
that science can make to the restoration of economic 
prospentv in the world He thought there was a 
distinct danger to the universities in the present 
economy campaign Before the war the country was 
making only a limited provision for the universities 
and other educational institutions As a member of 
the Oxford and Cambndge Universities Commission, 
he had had an opportunity of making a careful 
examination of university departments and university 
finance, and he hoped that the Bill to be presented to 
Parliament next session would result in the present 
grant being more than trebled It would not do to 
rely in the future, as m the past, on philanthropy 
Much larger sums of public money would be required, 
and scientific workers could argue strongly that they 
did not claim it selfishly, but for the benefit conferred 
on the nation by their investigations The methods 
of science are needed in these days of reconstruction, 
and if adopted would undoubtedly increase pro- 
duction and help in resistmg the lowenng of the 
standard of life which is a pressing danger m every 
country Sir Thomas Holland fully endorsed these 
views, adding that the Government should understand 
that at least 80 per cent of the expenditure of a 
teaching and research institution must be disbursed as 
salanes to the staffs A strong and united body of 
scientific workers is a necessity if salanes are to be 
improved and the right atmosphere created Un- 
fortunately the dignity of the work in most people's 
eyes is apt to be commensurate with the sums paid 
for It so there is every reason why the Union 
should put the question of remuneration in the fore- 
front 

Dr Alan A Gnffith, the retiring president, in his 
address, dealt with this matter from a rather different 
point of view He suggested that scientific workers 
should free themselves from the necessity of havmg 
to beg from their beneficiaries the wherewithal to 
improve the efficiency of their labours, by settmg up 
a business organisation for the exploitation of their 
discovenes and inventions In providing specifically 
for the evolution of Meat mventions based on pure 
research, it would fill the gap between science and 
industry, which has in the past, so seriously hampered 
the material utilisation of scientific discoveries 


The Hydrogen-ion Concentration of Sea Water 


A RECENT number of the Journal of the Manne 
Biological Association (vol xii , No 4 October 
1922) contains a senes of papers by Dr W R G 
Atkins which make a contribution of conspicuous 
value towards our knowledge of the fundamental 
conditions that control vital production in the sea 
After a short review of the literature the author 
considers what hues of research his study indicates, 
and then follow six memoirs which deal, in the most 
interesting way possible with some of the problems 
that have suggested themselves 

First m importance is a senes of determinations of 
the H-ion concentration in the oron sea between 
Plymouth and Ushant, and round Land's End into 
the mouth of the Bristol Channel In the open sea 
the ' pn " values varied between 8 27 and 8 14 , 
round Land’s End the variation was between 8 18 
and 8 14, and in Plymouth Sound it was about 8 10 
Now " pU " means the logarithm of the reciprocal 
of H-ion concentration expressed in grains per litre 
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of water High values (up to about 10) mean high 
values of the ‘ alkalinity ” as represented, for ex- 
ample, by the quantity of N/ioO acid necessary to 
decolorise sea water made pink by the addition of 
phenolphthalein I-ow values (down to about 6) 
mean * acidity " of the sea water by reason of the 
presence of unusually large quantities of carbonic 
acid 

Biological relationships are associated with these 
variations in the ^H-values Thus, there is a decrease 
of about o 05 between high and low water, and this is 
due to the influence of the water drammg away from 
the shore zones over a bed of Laminaria the water 
was more alkaline than m the immediate neighbour- 
hood, and m rock pools sank by as much as o 35 
this 18 the result of photosynthesis by algae whi^ 
remove carbonic acid In the aquanum tanka the 
pH-values sink to 7 6 When it is less than this, carbon 
dioxide IS in excess, and at“7 3 there is evident distress 
in the respiration of fishes At 7 i the water bUlhoAes 
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foul and smells badly, and at 6 we have the condi- 
tions produced by seaweeds rotting m a jar of water 
From the change in ^H-values the quantity of carbon 
removed from solution in the sea m the form of 
carbon dioxide and built up by photosynthesis into 
the tissues of manne plants can be calculated 
Represented as a hexose, the author gets the sur- 
prisingly great production of 250,000 kilograms pro- 
duced per square kilometre of sea in the English 
Channel between July and December From similar 
observations made at Port Erin, Moore found a pro- 
duction of 300 000 kilograms per square kilometre 
during the suf months that included the vernal 
maximum of diatom reproduction 

The other researches are equally irrqiortant especi- 
ally as thev deal with methods The practice of 
determining organic matter by oxygen consumed in 
water samples is criticised The reaction of the sap 
in the cells of marine algae has been studied it is 
shown to be almost neutral in contrast with the acid 
sap of most land plants Methods of finding the H-ion 
concentration 11 living algal cells are developed and 
the influence of changes in pH is shown to be a factor 
in the distribution of shore weeds Finally — a most 
useful lesult — the preparation of permanently acid- 
free formalin solutions is described This senes of 
papers by Dr Atkins has particular interest for manne 
biologists J J 


The Structure of Coke 

CIR GEORGE BEILBY has contributed an 
interesting paper entitled The Structure of 
Coke its Origin and Development ’ to the Trans- 
actions of the Society of Chemical Industry (November 
15, 1922) The paper contains a critical discussion 
of the changes that have been observed in coal and 
similar substances during the process of carlKinisa- 
tion, and an account of experimental work carried 
out on the micro-structure of coke and charcoal 
Use has been made of the new knowledge concern- 
ing solids and their internal constitution for which 
Sir William Bragg is so largely responsible and, 
in another direction, of the technique for cutting 
and studying sections of coal introduced by Mr 
Lomax A number of specimens for examination 
were photographed at their natural size, and with 
different magnifications and illuminations It was 
observed how very much the structure of coke was 
determined by the size of the bubbles blown in 
the viscous mass during the semi-liquid stages of 
carbonisation, and even what have hitherto been 
commonly regarded as the solid vitreous cell walls 
of the pores have been shown to be permeated by 
minute bubbles Bound up with this is the control 
of the bubble formation which can be effected by 
blending coals of dUfferent behaviour and the 
mactical possibilities forthcoming in this way are 
discussed at some length It is shown, for example, 
that the blendmg of a coal which swells and froths 
inordinately with another coal of the non -caking 
variety may be utihsed for securing a strong and 
firm coke with small and evenly distnbuted pores 
The relevance of work by Messrs Sutcliffe and 
Evans on the briquetting of pulverised coals as a 
preliminary to carbonisation is indicated It has 
been claimed by them that the control of structure 
could be exteftded almost indefinitely by the briquet- 
mg of fiitely ground coal by pressffire as a prehminary 
to carbonisation It was by working along such 
lines that Sutchffe and Evans were able to produce 
a ttiatenal stated to have at least three times the 
gas-absorbtng capacity of the best wood charcoal, 
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and specially suitable for use in gas masks Sir 
George Beilby points out that the combustion of 
these close-grained pressure briquettes proceeds 
definitely from the outer surfaces inwards show- 
ing that the internal circulation of the oxidising 
gases IS much more restricted than in the case of 
metallurgical coke — which raises an interesting 
question 

Seventeen figures are used to elucidate the argu- 
ment of the text They are all photo-micrographs 
of coke produced commercially in gas retorts coke 
ovens etc or in the laboratory under special and 
controlled conditions J W t 


University and Educational Intelligence 

Aberdeen — The Thomson Lecturer for 1923 at the 
Aberdeen United Free Church College is Prof J 
Arthur Thomson, 1 L D , whose subject is “ What is 
Man > The Nature of Man Scientifically Considered ” 

Edinburgh — Mr G G Chisholm, reader in geo- 
graphy, is to retire at the end of September next in 
consequence of which the University t 3 ourt will shortly 
proceed to appoint a lecturer who will be responsible 
for and in charge of the teaching of geograph v m 
the University The status of reader may be attached 
to the office Applications for the post must reach 
the Secretary by, at latest hebriiary 28 


The late Mr C T Milburn, of Newcastle-on- Fvne 
bequeathed the sum of 10 000/ (in addition to 
20000/ given in his lifetime) to Armstrong College, 
expressing a wish that the legacy should be used lor 
the endowment of a chair for the education of mining 
engineers or of naval architects, and that his name 
should be associated with it 

Thf annual prize distribution at the Sir John Cass 
Technical Institute Aldgate, E C 3 will be held on 
Wednesday January 31 when bir 1 hoinas Holland, 
after making the picsentations, will deliver an address 
oil Humanism m Technical Education 

Messrs Norton and Ghi gokv Ltd , offer two 
engineering scholarships to be competed for annually, 
one of value 100/ per annum and one of v ilue 50/ 
per annum tenable for three vears at any university 
in the United Kingdom or British Dominions The 
honorary committee which will award the scholarships 
consists of Sir Joseph Petavcl (Chairman) Prof C L 
Inghs (Vice-Chairman) Prof E G Coker, Mr J 
Talbot, Mr G H Burkhardt and the Chairman and 
Managing Director of Messrs Norton and Gregory, 
Ltd Candidates must have reached the age of 17 
but not the age of 19 on March i in the year of 
examination, be domiciled in the United Kingdom 
and undertake to pursue a three years course m 
engineering with the view of following it as a profession 
Papers, which will cover two days’ examination, will 
be set in English mathematics, mechanics, and 
general physics The main object of the examina- 
tion will be to prove that candidates have received 
a good general education on broad lines and not 
necessanly specialised in engmeering Ihe examina- 
tion for the 1923 scholarships will be held in March 
*t a date to be fixed later, and all application forms 
must reach the committee not later than February 
15 Oflficial nppheation forms may be obtained from 
tihe Secretary, Scholarships Committee, Messrs 
Norton and Gregory, Ltd , i and 2 Castle Lane, 
Vjfestminster, London, S W i 
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Societies and Academies. 

I^NDON 

The Royal Society, January 18 — Sir Charles 
Sherrington, president, in the chair — J Barcroft 
Observations on the effect of high altitude on the 
physiological processes of the human body Three 
principal factors appear to have a positive influence 
in acclimatisation («) T he increase m total ventila- 
tion, which usucjllv raises the alveolar oxygen pressure 
ten or twelve millimetres higher than it would other- 
wise be (6) The rise in the oxygen dissociation curve 
so that at iny oxygen pressure the hceraoglobin will 
take up more oxygen than before (c) The rise in 
the number of red corpuscles, and correspondingly 
in the quantity of haemoglobin Ihese factors are 
not independent variables Blood has been found 
to give at the alveolar carbon dioxide pressure of the 
Andes (about 27 mm carbon dioxide) (i) A re 
action winch is apparently almost unchanged, or 
even more acid, as mexsured by the ratio of com- 
bined to free carbon dioxide , (2) A more alkaline 
reaction by the platinum electrode (3) An oxygen 
dissociation curve which rises apparentlj out of 
proportion to the change m reaction On making 
the ascent there was a marked increase m the 
number of reticulated red cells after the descent 
these cells fell to below their normal percentage 
In the natives the ratio of reticulated to unreticulated 
red cells was not gicatly increased but the absolute 
number of reticulated cells per cubic millimetre was 
about 50 iicr cent greater than norm.il We argue 
a hypertrophy in the bone marrow There were no 
nucleated red cells The increase in red blood 
corpuscles is such as to cause an absolute increase in 
the amount of oxygen m e.ich cubic centimetre of 
blood 111 the majonty of cases, m spite of the decrease 1 
m saturation A number of mental tests of the | 
ordinary type were performed at Cerro and at sea- 
levcl 1 hgsc revealed no particular mental disability 
The pressure of oxygen in the blood was so nearly the 
same as that in the alveolar air that we attribute 
the passage of gas through the pulmonary epithelium 
to diffusion — E W MacBnde Remarks on the 
inheritance of icquired characters Dimng the last 
fifteen or twenty years a series of experiments have 
been carried out by Dr Paul Kanimcrer at Vienna, 
which tend to show that acquired qualities, or m 
other words, modifications of structure induced by 
modified habits are inheritable One of the most 
interesting of his experiments was to induce Alytes, 
a toad which normally breeds on land, to breed in 
water \s a result, after two generations, the male 
Alytes developed a homy pad on the hand, to enable 
him to grasp bis slippery partner Mr J Quastel, 
of Trinity College, Cambridge, when in Vienna, saw 
and photographed one of these modified males 
the animal has also been seen by Mr E Boulenger — 
C F Cooper Baluchtthenum osbomt syn Jndneo- 
tkenum turgaicum, Bomssyak) Baluchtthenum os- 
borm IS an aberrant rhinoceros, apparently the largest 
known land mammal The remains were first found 
in Baluchistan Further fragments have been found 
in Turkestan, and, recently, in China While re- 
sembling the rhinoceroses more than any other of the 
Penssodactyla, Baluchithenum is still isolated and 
of uncertam zoological position Adaptations to 
weight have brought about a superficial resemblance 
to the hmb bones of elephants Some of the foot 
bones and neck vertebrae resemble those of the 
horse , due possibly to descent from a small eocene 
form, Tnplopus, which likewise shows an mter- 
turnglmg of horse and rhmoceros characters In 
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some structures, notably the excavations of the 
vertebral canal to ensure a combmation of lightness 
and strength, Baluchithenum stands alone among 
mammals — J A Gunn and K J Franklin The 
sympathetic .innervation of the vagma— H G 
Cannon On the metabohe gradient of the frog’s egg 
— Basiswar Sen On the relation between perme- 
abihty variation and planl^ movements — -H L 
Duke An inquiry into an outbreak of human try- 
panosomiasis in a Glossma morsitans belt to the East 
of Mwan/a, Tanganyika Territory — fxiuis Dollo 
I.e Centenaire des Iguanodons (1822-1922) 

Geological Society, December 20 — Prof A C 
Seward, president, m the chair — W A Richardion ’ 
A micrometnc study of the St Austell granite 
(Cornwall) The problem of the effect of samphng 
a coarse-grained rock by means of slices is considered 
in detail Qualitative and quantitative studv of the 
minerals reveals three types of rock (a) a biotite- 
muscovite-grinite of coarse grain confined to the 
cast (b) a hthionite-granite occupying by far the 
greater part of the outcrop , and (c) a gilberhte- 
gramte confined to a small area near St Stephen's 
Beacon and furnishing the china-stone "rock A 
high negative correlation is found between quartz 
and orthoclase — ^true for this area but not for granites 
in general Wlien mapped, the minerals fall into 
groups that are distinctly connected with the areas 
occupied by the different types, and in each of which 
there is an outer zone nch in quartz surrounding 
an inner region with a high content of orthoclase 
The magma probably invaded the area progressively 
from the east to the west it had .ilways partly 
crystallised before injection into tlie present level — 
W (t St J Shannon The petrography and correla- 
tion of the Igneous rocks of the Torquay promontory 
T wo stages of vulcanicit^ occurred— m the Middle 
and in the Upper Devonian as shown by basic tuffs 
and a spilite The intrusions form an alkaline suite 
An augite-lamprophvrc in limestone, and a soda- 
porphyrite m Middle Devonian slates are described 
from feibbacombe A preliminary account of the 
tectonics is attempted, particularly of the inversion, 
at Ilshatn of the faulting and of the north to-south 
strike of some of the folds 

Aristotelian Society, January 8 —Prof T P Nunn 
m the chair — W Adams Brown The problem of 
classification in religion The differences in existing 
religions may be explained m three different ways 
They may be regarded, as vanations from a single 
standard type , as moments in the development of 
one all-embracing religfion , or as recurrent parallel 
contrasted types If the last view be taken, the 
principle of classification may be found in the 
vanations of the individual personal expenence, or 
m differences in man’s social attitude Most recent 
study of religious types has followed the first of 
these methods This method, heldful so far as it 
goes, can be usefully supplemented by an analwis 
of man’s social relationsmps The new classifica- 
tion is based upon the attitude of religious people 
to social institutions There are three possible 
attitudes which one may take towards the existing 
social order One may accept it as it is without 
question and yield its institutions willmg and fcryal 
allegiance One may protest agamst it as corrupt or 
neghgible and find m one’s own inner life a suflScieat 
refuge and compensation One may bebeve that 
society 13 itself m process of being transformed itttp 
new and better forms and that eaui man and woman 
may have part m that remaking These thiiee 
attitudes have their counterpart in religion. One 
man beUeves that he commfines with God taistit 
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perfectly through allegia.nce to some existmg organisa- 
tion the tnamph of which m the world he identifies 
with the victory of God s will Another believes 
that he communes with God most deeply when he 
wi&draws his attention from all that « finite and 
transitory, and concentrates it upon the attempt to 
realise the unmediate presence of God A third is 
persuaded that he communes with God most truly 
as he joins his fellows in remaking tlie institutions 
of society (includmg the church itself) accordmg to 
a constantly clearer apprehension of the will of God, 
as that will is being progressively revealed to all 
who seek it m humility and faith These three 
t5T)e8 may be designated impenaltsra, individualism 
and democracy Each has given rise to institutions 
appropriate to its genius 

Mineralogical Society, January 9 — Dr A b 11 
Tuttou, past-president, in the chair - A Brammatl 
and H F Harwood Dartmoor occurrences of (i) 
rutile, brookite, and anatasc , (2) zircon (1) 

Anatase with less abundant brookite and scanty 
rutilc, is common m Dartmoor stream sands etc 
Anatase and brookite, absent from the unaltered grey 
granite have been found m pneumatolysed rocks, 
especially " red " granites, and the mode of genesis 
of these two minerals is discussed Data provided 
by chemical work on ‘ bauentisod Dartmoor 
biotite (containing about i 8 per cent TiO^) and by 
the occurrence of anatase granules enciustmg detntsl 
grams of ilmenite are examined m their bearing 
on the possibihty that some anatasc may havt 
, developed (or existing crystals may have continued 
to grow) in detntal material after sedimentation 
(2) Two strongly contrasted kinds of zircon crystals 
are described differences m crystal habit, nature 
of inclusions, and mode of occurrence m the granite 
suggest that the dominant kind, which is tawny, 
zoned, and rich in inclusions, crystallised out from 
the magma early, and that the subordinate kind, 
water-clear, and containmg few inclusions, separated 
out at a much later stage — Dr L J Spencer, with 
chemical analyses by E D Mountain and micro- 
scopical determinations of the pscudomorphs bv 
W Campbell Smith A davyne-hke mineral and its 
pscudomorphs from St John's Island, Egypt Two 
small crystals found with pendot, gamieritc, etc 
showed the physical characters of davyne, but 
consist of a complex silicate (with sulpliatc and 
carbonate) of aluminium, calcium, magnesium, and 
sodium together with a considerable amount of 
water Pscudomorphs after this material are more 
abundant , they consist of a complex of hydrated 
silicates of aluminium and magnesium together with 
small amounts of corundum and spinel 

Royal Meteorological Society, January 17 — Dr C 
Chree, president, m the chair Chree Aurora and 
alhed phenomena Brilliant aurora in England seems 
always to be accompanied by a magnetic storm, and 
any outstandmg magnetic disturbance is accompanied 
by aurora Thus presumably they have a common 
cause, now generally believed to be electrical currents 
in the upper atmosphere, originated by a discharge 
bf some l^d from the sun Our knowledge of the 
height of aurora is mamly due to Norwegian men of 
science Prof Carl StOrmer discovered how to photo- 
grapfa aurora, and by taking simultaneous photographs 
nOm the (nds of a long base, and measunng the 
apparent parallax, he is able to ^calculate the height 
For the lower level of aurora he finds heights m the 
newhbourhi^ of 100 kilometres The height of the 
highest visible appearance vanes greatly Heights 
S^^coediag 300 kuometres are not very uncommon, 
measurements have exceeded 600 Jdld- 
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metres Travelhng northwards from the south of 
England aurora and magnetic disturbances both 
increase, the former at least very rapidly The 
auroral frequency in Shetland is said to be 10 to 20 
times that in the extreme south of England There 
is thus within the British Isles a great vanety m the 
frequency or intensity of aurora and it is also 
believed in the intensity of magnetic disturbance 
An observatory provided with magnetographs has 
recently been established m Shetland and if adequate 
means are forthcoming for the intensive study of 
auroral and magnetic phenomena substantial contri- 
butions to knowledge may reasonably be expected 

Paris 

Academy of Sciences, January 3 — M Albm Haller 
in the chair — -1 he president announced the death 
of Gaston Bonnier member of the section ol botany 
- R de Forcrand The alcoholates of thallium 
Thdlhum differs from sodium and potassium in that 
It docs not displace hydrogen directly from the 
alcohols Alcohol vapour acts upon thallium m the 
presence of oxygen, giving the compound CjHj Ofl 
as a dense oily liquid (density 3 “ji) Hus liquid 
added to an excess of anhydrous mcllijl alcohol 
gives thilhum methylate, til, OH as a solid 
With the smie thallium ethvlvtc as the stirtmg 
point, conesponding conipoiinds have Ixen prejurcd 
from glycol glycerol and phenol —Paul Vuillemm 
The classification of the monocotyledons — Birtrind 
Gambler lh< curves of Bertrand — Stanislas Millot 
Probability a posiertori -J Haag Iht study of 
certain problems m kinetic tluoiy, with the hypo 
thesis til It the mtermolecular force is some function 
of the distance — Margaret G Tomkinson Tlie 
catalytic hydrogenation of sulphur dioxide A 
mixture of dry hydrogen and sulphur dioxide in tlit 
presence of reduced nickel at ibout 400° C gives 
water sulphuretted hydrogen, and sulphur Ihc 
nickel 13 wholly converted into nickel sulphide, but 
m spite of thus, the catalytic reduction can be earned 
on indefinitely —A Mailhe Ihe citalytic de 
composition of castor oil 1 he oil was decomposed by 
passing over alumina and metalhc copper at 550° 
to 570“ C The g iseous products contained j6 
cent of unsaturated hydrocarbons from the liquid 
portion oenanthylic aldehyde hexane, and heptane 
were isolated At temperatures above 0oo° C 
aromatic hydrocarbons were also identified — Mme 
A Hee Study of the Algerian earthquake ol August 
25 1922, from the microseismic observations A 

discussion of the seismographs from eight observa- 
tones The epicentre was deduced from these to 
be nccir Cavaignac, and this is m agreement with the 
macroseisinic observations — Emmanuel de Martonne 
The Pliocene delta of the Var and the erosion levels 
of the valleys opening into it 

Sydnfy 

Linnean Society of New South Wales, November 29 
— Mr G A Waterhouse, president, in the chair — 
J Mitchell Descriptions of two new tnlobites and 
note on Gnjffithtdes convexicaudatus Mitch A species 
of Cordania is desenbed from Australia for the first 
time A new species of Ptychopana forms an 
addition to tlie fossil fauna of Nortli-west Queensland. 
Grtffitktdes convextcaudalus Mitchell is transferred to 
the genus Philhpsia — Marguerite Henry A mono- 
graph of the freewater Entomostraca of New South 
Wales Pt ii Copepoda Twenty-three ^eaes of 
‘popepods, one of which is recorded for the first time 
in Austraha four for the first time in New South 
Wales and three which are new, are described Two 



NATURE 


[January 27, 1923 


136 


of these species belong to the division Harpacticoid* 
— C P Alexander New or little known species of 
Australian Tipulidae (Diptera), Pt i An account of 
twenty-three specimens from a number of Australian 
collections — H S Halcro Wardlaw The effect of sus- 
pended respiration on the composition of alveolar air 
Inspirations were held in the lungs until the composi- 
tion of the alveolar air ceased to alter Circulatory 
disturbances were minimised by holding an inspiration 
for a number of consecutive short periods instead of 
for one long pienod Similar final values were reached 
whether the initial inspiration consisted of air alone 
or of air mixed with a percentage of carbon dioxide 
higher than the normal alveolar percentage Similar 
final values were reached also whether the inspiration 
was held under normal or under negative intrathoracic 
pressure this was not the case when circulatory 
disturbances were allowed to exert their effect — 
A M Lea On Australian Anthicidse (Coleoptcra) 
Notts on synonymy variation, and distnbution are 
given, and ^3 species are described as new — J 
McLuckie A contnbution to the parasitism of 
Notolhi ros tncanus (Oliv ) var subaureus The 
structure of the fruit, the mechanism of seed-dispersal, 
the structure of the haustorium and its relation to 
the host tissues are desi ribtd — T Thomson Flynn 
The phylogenetic significance of the marsupiil 
allantoplacenta In a typical mammal, the placental 
cycle IS divisible into three stages,- metnoplacental, 
omphaloplacental, and allantoplacental The last 
stage IS absent in all marsupials except Pcramcles 
Examination of the allantoplacenta of Perameles 
shows its definite relation to that of Monodelphia 
It IS considered that the ancestors of marsupials were 
therefore, placental 


Official Publications Received 

Biiglneers Eii)(lmi«riii 


1 ^^iplied 


from th« Cunvnt 

Solonoe ptibliHhed outaldn thn Uii 
J»nu»ry Kill 
Strfft ) 

Ajp'iciiUuml Rrararch Iiiititii 
r— Concoiitratiuns of sonio 1 

R 0 Atkins Pp 114-12 Hullstlii No 137 Note on the ProUbility 
II Inter retstiou betwrin the Length of tb« Sticinit and that of the 
Flbn In some forms of the fconiis Qossypluiii By lUni Prasad Pp 
ll-(-7-f 2 plates (Cakiitta Oovernment Piihhrations Offlci ) 4 annas each 
Sclirlflsn (ter Naturfonn liendsii Ocsellschaft in Dansis None holaa 
Filiif/aliiiieii Uaiides Drlttes niid Vlertss Halt Tell 2 lahresharnbt 
fill 1«2I Pp li-f66 Teil 3 Wlasensohaftllche AbliamlluuKan Pii 

44^Bsricht dss ^ratprensslscliin Dotanlseh /oolocisehen Vurolns Pp 
4-30 (Daiuig) 

Geological I lleratnre addeil to the Oeologioal So< lety s Library during 
the Ytar emlerl Dncsinhei SIst, 1'I14 Compiled by Arthur Greig Pp 
iv-|-t(IS (london Geological Society ) 5« 0r »iJ toFGS 
Ilainpsteart SclentIHe Society Report of tlia Connell and " 
with a 1 1 st of the Members, for the Period Octohei l«20 
1922 , atth Reports of General Meetings 1919-1920 
atantield House Prince Arthur Road ) 


W F Spear Pp iwi {londoii Ot George 

-111 Vo 133 The Hydrogen 

Ion Coneentratiuns of some Indian Soils and Plant Juices By llr 
W R 0 Atkins Pn ||4.)2 Bulletin No 137 Note on the Proh ‘ ' 


K> to Septeuibe 
. 68 (london 


Diary of Societies 


r Walfotd Davies 


MOHDAY, Jaj«uaBY29 

C.AL SooiaTY (A'sthetles Section) (at Bedford 
at 4 30 —I Aberorombie Oommunleation wms 


IMSTITUIK or AcTBARiaa, at t 
rrestment of Extra Risk 
Royal (oi l*o* or Sounitoiis oi 


1 Eldertoo Motes on t 


Osteitis Fibrosa 


y laariTi'Tii, at 15 80 —Dr L C Farkes Introductory 
’ In ths various Conrass. 

at University of london Club), at g —Prof W A 


NO 2778, VOL 1 1 1 ] 


1 assDA y, jaxdabt so 

Kotai, Ihstitotiom or Oriat BRiTAmi Rt 8 — B. D Oldham The Dh*t 
acter and Cause of Earthquakes (]>. 

IHSTITOTR or MxRnri EwiiirRrRs, I»G, at 8.80 — A Keens Some 
Deductions from Indicator Diagrams 

Rovai PnoTooRArBio Booistv or Obrat Bbitaim, at 7 — T Bell On 


WSDUESDAY, Jakoabt 81 


Malignant DIaease of the Upper J 




itween Chemical and Antiseptic 
ir Mrdicin* (Social Evening), at 


-Piof W Wright 


THURSDAY, Fkbruary 1 

Royal InaTiTorioR or OaeAT Britain, at 8 —Prof I M Hellbron Tlis 
PhotosynthrsiB of Plant Product* (1) . „ „ j ,,, 

Rovai Society at 4 SO —Pi of O W Richardson The Magnitude of the 
Oyronugnellc Ratio —Sir Ktohard Th« Production of Artlfitlal 

Vowel Sounds — P Simeon The Carbon Arc Speetriini in the EEtrrme 
Ultra violet - Prof J Joly Pleochrolc Haloes of various Geological 
Ages —Prof H A Wilson The Motion ol Electrons in Gases —Dr H 
Hartildge The Comcldencs Method for the Wave length Miasuieinent 
of Absorption Bands —A Berry and Lorna M Swain The Stesdy 
Motion ofa Cylinder through IiiHnlts Vlsoona Fluid — W Jevoni Tlie 
Line Spectrum of Chlorine In the Ultra violet (Region A 8854-2070 A) - 
M II Evans and H J Geoige Note on the Adsorption of Oases by 
Solids and the Thickness of the Adsorbed Layer 
Linmkah Societv ok London at 6 . . ^ = 

Royal Aebonai ti< ai Soi iiiTv (at Royal Society of Arts), at 5 80 — G S 
Baker Ten Yearn Testing of Model HoapUnee „ , „ _ 

iNsiiTOiioN or EiKcrHiLAL Enuinkebs at 6— P J Boblnsor The 
Maintenance of Voltage on a D 0 Distribution System by means ot a 
fully Automatic Substation * 

R White 1 ooper and^H k ( 
me weriis occurring 111 the Third W, .. 
of flbstrut^ Labour duo to Contractloi 
Dr H Featheist " 


of the Pnerpurlum , (2) A Case 
ton Ring— B Wbitehouse and 


15 -J B Sauiid 
tRIDA\, 


I Off the Beaten Track at 


Rovai Bocibty or Medicine, (Laryngology Section) at 4 45 -Dr I 
Moore Uperallve Proondurca In the Treatment of Bilateral Paralyala 
■ • Abductor Muscles of the Larynx, with Special Reference to R 
letliod by means of which It is suggested, the Air way may be 


If C A Jail lOie 


Now Metliod by m - . 

Re 0 )Wiied and the Patient Dsoanmilsted 
Rovai Colikoe o» SoRoeoNa or Knoland, a 
Metataaltc Tumnnrs ot Roue 

Rovai AaTRONOMicAL Sooietv (Geopliysloal Discussion) ai 
H Jack The l>roleellou for tlio International Aeronautical Map 
Other apsakera Cant 0 T McCaw, Col Sir C F Clone, Ool J h. 
— and 1 


Lenox Conynghain 


probably A 


International Aeronautical Map 
Ool Sir C F Clone, Ool J L 
HInka Chairman, Sir G P 


I Bkoineebs (Informal Mooting) at 7 —A E 
< . . 1 — ..n— „ StAiol 

1 Ventilation 


Junior Inbtitlthin 

and I Ightlng of Faetories , 

Royal Society or Mroioine (Epidemiology and State Medicine Section), 
at 8 —Ur It J Reece Progress and Probloiua in Epidemiology 
(Presidential Addressk , _ 

Rovai Hoiietv or Mepioinr (Ana alhetlos Sectlorj), at 8 80— Dr J 8 
Goodall Some Canllovascular Conditions In relation to Aniesthesla 
Rotal Institution or Obkat Britain, at 9 — C F Cross Fact and 
Phantasy In Indnslrlal Science 

PUBLIC LKCTURKS 

SAIURDAY, January 27 

Horniman Museum (Forest Hill), Rt 8 80 -Capt W H Date Wireless 
Telephony and Broadcasting 

TUESDAY, January 80 

Oresbah Collbor, at 3— A R Hinks Astronomy (Suecaedlng 
Leetuies on January 81, February 1 and 2). 

WEDNESDAY, JaNUABv 81 

Kino a OoLLiiaE, at 5 80 — 8U Frank Dyson T)ie Hsasurement of Stellar 
DIstaneis 

THURSDAY, February 1 

FiNBRCBv Technical CoLLKOE(LeonErd Street), at 7 80 — Sir Oliver Lodge, 

The Baals of Wireleas Cominunication (Sllvanus Thompson Memorial 

Bmal”i»btitute or Britisb Arcbitects, at 8 — G T Forrest London's 
Unhealthy treas (Chadwick Lectures (1)). (Succeeding Lecture on 
Febnury 8) 

SATURDAY, FebbcabV 8 

Horniman MveiUH (Foreet Hill), at 8 80 -F Balfour Browna Inaeot 
PeaH and their Control 


NATURE 


T37 



SATURDAY, FEBRUARY 3, W 
CONTENTS PA 

The Science end Practice of Pure Milk Supply— II 
Physics and Psychics By Surgeon Rear Admiral 
C Marsh Beadnell, R N 1 

A Great American Agricultural Cyclopmdia By 
Sir E J Rus ell, P R S 
Historv of Electrical Science By A R 
Organic Chemistry By J B C 
Our Bookshelf 
Letters to the Editor — 

The Spectrum of Neutral Helium — Prof W M 
Hicks, F R S 

Some Experiments on Rate of Growth in a Polar 
" — ' -;tn| and m England {Ulus 


Region (Spitsbcrgtn) and i 
tratid )— Dr J H Orton 


146 

—.ones in a Steel Annar- 

(H'lth iltasrams )— _ 

Harkins and S L Madorsky 148 

The Rule of Priority in Nomenclature —F Chapman I48 
Selective Interruption of Molecular ObCillation 
(IVti/i dia^ams )— Arthur Fairbourne 
Sir Isaac Bayley Balfour —Prof T D A Cockerell 150 
Age and Area m Natural Selection —Dr Hubert 
Lyman Clark 

The Cause of Anticyclones — Miss Catharine O 
Steyens 

The Name of the Pond Snail — F A B 
Medical Education —Prof W J Dakin 
An Overlooked Feature in tour legged Tadixiles of 
Rana tempataria {With Marram)— OvnalA H 
Latter 

Smell and Specific Gravity —J H Kenneth 
Greek Geometry, with Speoial Reference to Infinit 
esimals B) Sir T L Heath, K C B , F R S 
The Disappearing Gap in the Spec^rum {Wtth dia 
grams )-II By Prof O W fcchardson, F R S 
Obituary 

Prof Johannes Orth 
Mr E W Nelson 


Current Topics and 

Our Astronomical Column 
Research Items 
The Lourenfo Marques Meeting of the South African 
Association By H B F 
Mental Character and Race 
Scientific and Industrial Research 
The Gold Coast Survey {lUusUated) 

Pans Academy of Sciences 
University and Educational Intelligence 
Societies and Academies 
Official Publications Received 
Diary of Societies 


Bdtlortal and Publishing Offices 

MACMILLAN &■ CO , LTD 
ST MARTIN'S STREET, LONDON W C 2 


Advertiacments and buuncM letteri should be 
addressed to the Publishers 
Ediierial communicationi to the Editor 

NO, 2779, VOL. I 1 l] 


The Science and Practice of Pure Milk 
Supply 
II 

I N last week’s article on this subject emphasis was 
placed on the importance of the consideration 
that efforts to secure pure milk satisfying scientific 
conditions should not, if possible, be permitted to 
reduce the total quantity of milk available for public 
use There is little doubt that immediate action to en- 
force the supply of milk from non-tuberculous cattle 
would have this effect, and thus action beneficent in 
Its intention would be mimical to the public welfare 
There is every reason for excluding from milking 
herds all cows with diseased udders, or which can be 
shown to be giving milk containing tubercle bacilli 
It IS advisable to encourage farmers to clear their 
herds of tuberculosis, and to give special certificates 
to farmers who sell milk only from cows proved free 
from tuberculosis by the tuberculin test It may be 
desirable to go further than this for small herds of 
rattle, with a limited supply , for a single diseased 
cow m a small herd is much more dangerous to human 
consumers than when the bacillary milk is diluted 
in a vaster volume of milk There are those who 
regard the imbibition of small quantities of tubercle 
bacilli m milk as a valuable means of securing partial 
human immunity , but even if this be acxeptcd as 
possible, the toleration implied by it of tuberculous 
mfection of unknown dosage is unscientific, and the 
only sensible plan is to pasteurise milk from untested 
herds Every human being receives tubercle bacilli 
of human origin in small doses, and the prevention 
of human tuberculosis may be said to consist — on the 
side of infection — m preventing too frequent or massive 
infection, beyond the powers of personal resistance 
This IS much more important for young children than 
for adults, whether the tuberculous infection is derived 
from milk or from a consumptive human patient. 
Pasteurisation then is a chief means of protection 
against the occasional dangers of milk It 13 not an 
alternative to the hygiene of the cow and of the cow- 
shed, of transport, of sale, and of domestic storage 
It IS supplementary to them and aids their action 
Nor can pasteunsation be said to encourage the 
continuance of a dirty milk supply Milk which is 
dirty does not keep well after pasteunsation, and is 
thus commercially unprofitable The methods of 
pasteunsation have improved, the flash method 
bavmg been replaced by the “ holder method ” of 
pasteunsation, which makes it more likely that the 
milk will all be subjected to the temperature decided 
upon Pasteunsation is still m process of improve- 
ment, as there is reason to think that in practice 
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some of the milk may escape too soon from the heatmg I regulation , and it secures immediate safety agab^ 


process Even so the danger of tuberculosis, etc has 
been greatly reduced, for dosage of mfection is an 
essential element m the result The temperature 
prescribed m the recent Order of the Ministry of Health 
IS not less than 145° F and not more than 150“ F 
for at least half an hour, the milk to be immediately 
cooled to a temperature of not more than 55® F It 
is also laid down that any sample of pasteurised milk 
taken before delivery to the consumer shall not con- 
tain more than 30,000 bacteria per c c nor any bacillus 
coll in one-tenth of a cubic centimetre 

It IS unfortunate that, in the somewhat hesitatmg 
and tentative regulations of the Ministry of Health, 
It has not been regarded as advisable to regulate the 
conditions of commercial pasteurisation, which is 
practised on a large scale without any special certificate 
being asked for by the producer It is probable 
that at the present time most of the milk coming 
into London is pasteunsed, though not always satis- 
factonly In American cities such pasteurisation is 
subject to rigid supervision, an automatic gauge of 
the temperature of pasteurisation being kept for 
official inspection and the system now maugurated 
in England, in which it will be possible for vendors 
to pay for a certificate of permission to sell “pasteur- 
ised ” milk, while their neighbours are selling pasteur- 
ised or partially pasteunsed milk without such a 
certificate and without disclosure of the fact that tlie 
milk has been treated by heat, is obviously a system 
which should not continue The uncertified and un- 
declared pasteurisation has real possibilities of mischief , 
for It leads the unsuspecting purchaser to subject 
the milk to repeated heating to its detriment Such 
doubly-heated milk is liable to produce scurvy and 
nckets This naturally leads to the consideration of 
the drawbacks to pasteunsation of milk The evi- 
dence goes to show that pasteurisation as defined 
above, followed by rapid cooling, does not spoil the 
milk Such milk, like dried milk, has not been shown 
to produce scurvy and any fear on this pomt is 
averted by the use of fruit juice m small quantities 
Although the vitamin-content of milk treated on the 
“holder” system has not been adequately investi- 
gated, experimental observations quoted in the October 
issue of the Scottish Journal of Agncidture show that 
there need be little apprehension on this head, especi- 
ally if the precautionary use of fruit juice is adopted 
The admirable results of feeding infants on dried milk 
confirm this opinion 

The general enforcement of pasteunsation of milk 
IS caU 4 ®M[or m the public mterest, and there can be 
little doubt that step by step this will come mto 
operation It is the most practical method of State 
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senous nsks of mfection when carried out satisfactonly. 
For many years efforts to improve the sanitary con- 
ditions of the farm and the cow-byre have been 
made, but with results which are quite incommen- 
surate with the expense involved By dirt tests, 
bactenal counts, insistence on cooling of the milk at 
the farm, and alhed measures, both the wholesale 
purchaser of the farmer’s milk and the samtary 
authonty can do much to increase its cleanliness, 
but pasteurisation is the essential safeguard in the 
public interest Attacks on pasteunsed milk are not 
justified scientifically, and they imply, if successful, a 
contmuance of the supply of infective milk, with the 
dangers at present associated with its consumption 
Pasteunsation is already enforced m a considerable 
number of American cities, and we would welcome 
action on the part of the British Government which 
would permit large local authorities m this country 
to aid the milk industry and to safeguard the public 
health by enforemg the pasteurisation under satis- 
factory conditions of the local milk supply 

The pasteurisation of milk supplies carries with 
It the distnbution of milk in sterilised sealed bottles, 
which IS an important safeguard agamst domestic 
contammation, a chief source under present conditions 
of mischief 

The Mmistry of Health has issued regulations also as 
to superior qualities of milk, which may be described 
as Certified, Grade A or Grade A (tuberculin tested) 
Grade A milk is desenbed in the official notice 
circulated with these regulations as “ superior to the 
ordinary milk of the country and reasonably safe 
under all ordinary circumstances " Evidently certi- 
fication of such milk must be made with fear and 
tremblmg According to the schedule of conditions 
imposed, the cows have not been proved to be 
free from tuberculosis by the tuberculin test, the 
chief test imposed being a tnmestnal examination of 
the herd by a veterinary surgeon, who orders the 
exclusion of aAy animal “ showmg evidence of any 
disease which is likely to affect the milk mjuriously ” 
American experience has shown that even with tuber- 
culm testing, It IS necessary to pasteurise the Grade A 
milk supplied for children’s hospitals and the above 
certificate for Grade A milk cannot be regarded as 
confemng anything approximatmg to the secunty 
for the consumer which efficient pasteurisation pro- 
vides The above - quoted defimtion conduces to 
furious thought We must regard the “ ordmary 
milk of the country ” — the milk with which the vast 
majority of children are supplied — as not "reason- 
ably safe ” If so, and it is so, why does the Ministry 
of Health stop short of a simple regulation requi^t^^ 



' jPi?R0AllY*3. * 9 ^ 3 ] 


NATURE 


pasteunsation of the mass of publicly supplied milk 
and thus at once ensunng safety from the chief 
dangers of our milk supply ? Why also does it not 
insist on declaration of pasteurisation when this has 
been done commercially apart from any regulations 
for certifying pasteurised milk ? 


Physics and Psychics 

(i) (Psycktcd Research) The Gohgher Ctrcle, May to 
August igsj Experiences of Dr E E Fournier 
d’Albe With an Appendix containing Extracts 
from the Correspondence of the late Dr W J 
Crawford, and others Pp 81 + plates (London 
J M Watkins, 21 Cecil Court, 1922 ) 7s 6d net 
(a) The Case against Spirit Photographs By C 
Vincent Patrick and W Whately Smith Pp 47 
(London Kegan Paul and ( o , Ltd , 1922 ) 

(3) Cold Light on Spritmlistu “ Phenomena ” An 
Experiment with the Crewe Circle By Harry Price 
Pp 15 (London Kegan Paul and ('o , Ltd , 1922 ) 
6d net 

(i) T N this book Dr Fournier d’Albe records his 
y. expenments with the Gohgher medium and 
Circle, undertaken to corroborate, if possible, the re- 
markable results claimed by the late Dr Crawford In 
order to explain certain alleged occult phenomena 
(“ raps,” “ levitations,” etc ) obtained with this 
medium. Dr Crawford postulated as the agents in- 
visible entities which he called “ operators,” and 
believed to be departed human bemgs (spirits) The 
modus operandt of the “ operators ” is as follows 
From the medium’s body, metamorphosed from her 
“ flesh,” a substance, mdiflerently called ” plasm,” 
“ ectoplasm,” " psychic fluid,” etc , emanates as an 
extensible rod, the proximal end of which retains 
connexion with the medium’s body, the distal free end 
being provided with a ” suction grip ” to hold, and 
move, objects Dr Crawford not only photographed 
this “ psychic stuff,” but also in June 1920 saw it and 
felt It wngglmg up the medium’s legs like a snake 
Shortly after this experience he committed suicide, 
and his researches ceased Some ten months later 
Dr Fournier d’Albe takes up the broken threads 
The stance room he describes as feebly illuminated by 
a one candle-power gas-burner, enclosed in a box with 
red glass sides so arranged that the medium is in 
comparative darkness, the floor, the legs of the members 
of the Circle, and even some of their hands, being in 
total darkness Kathleen Gohgher, the medium, is 
seated at one end, so to speak, of the circle of sitters, 
her hither being almost mvanably next her 
Dr Fournier d’Albe placed at the bottom of an 
fmpty decanter a glass button, a peg, and a cork, 
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I and asked the " spirits ” to remove the cork by means 
I of a “ psychic structure,” but leave the other objects 
in the decanter The “ spirits,” apparently unable to 
disenmmate between the objects, remove the button 
Dr Fournier d’Albe next placed with the button a 
drop of mercury in the decanter, and requested the 
“ spints ” to remove the former only After repeated 
attempts they gave it up, saying, through raps, that 
they would try again another da\ They did— and 
succeeded Lastly, to prevent both inversion of the 
decanter and substitution, Dr Fournier d’Albe asks 
them to remove the button from a decanter containing 
water After several trials the “ spirits ” rap out the 
message that they cannot do so, as the water dissolves 
the “ psychic structure ” 

By this time the experimenter is becoming dis- 
illusioned Nor are his suspicions allayed by the 
chiffon-like appearance of the shadowgraph which he 
took of the “ ectoplasm ” Finallv, when Dr Fourmer 
d’Albc unmistakably felt muscular movements of both 
father and daughter going on in unison with the move- 
ments of a “ levitated ” table, when, a little later, he 
saw a “ levitated ” stool balanced on the loot of the 
medium’s outstretched leg, he thought it time to 
conclude the expenments He sent the medium a 
cheque, stating he desired no more sittmgs as, after 
three months experimenting, he had gathered no 
definite evidence in favour of the psychic origin of the 
phenomena However, he was persuaded to attend 
one more sitting at which a great effort was to be 
made to produce evidential phenomena Dr Fournier 
d’Albe assented, stipulating that the medium’s feet be 
tied to the chair, and her arms held This was agreed 
to, but, as IS always the case at seances when trickery 
IS precluded, there were no spiritualistic phenomena of 
anv kind, no levitation could be obtained — not even 
the faintest rap 

Dr Fournier d’Albe is to be congratulated on his 
exposure of this notorious medium and Circle But 
let the reader be under no misapprehension although 
Dr houmicr d’Albe says Dr Crawford’s expenments 
are invalidated he yet sees nothing in his own dealings 
with the Golighers to make him doubt the genuineness 
of the " spiritualistic phenomena ” of Madame Bisson 
and her medium Eva C We wonder if he holds the 
same opinion now that the “ phenomena ” of this 
French meduim have been dismissed as a “ clumsy 
hoax ” by a committee of professors who recently 
witnessed them 

The book contains an appendix dealing with the 
cottespondence of the late Dr Crawford and others 
which the reader cannot afford to ignore, as it furmshes 
a good insight into the reasoning capacity and ” scien- 
t^c method ” of spiritualists 
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(2) The authors describe the many methods of 
taking spirit-photographs, enumerate the devices of 
mediums for deceiving the public, and, finally, state 
why they decline to accept the phenomena as 
genuine “ Of all spiritualistic phenomena,” says Mr 
Smith, “spirit-photographs are the most obviously 
fraudulent ” 

The general argument of believers in spint-photo- 
graphy is as follows The ether waves that affect the 
eye (light) constitute but a small proportion of the 
complete wave-scale The photographic plate is 
sensitive to infra red and ultra-violet waves, and to 
X-rays, to all of which the retina is indifferent Why, 
therefore, should not the photographic plate respond 
to “ spirit ” emanations ? The reasoning, while not 
altogether unsound, calls to mind the advice in the 
cookery book in the recipe for hare soup — first catch 
your hare I 

The type of spirit-photograph with which this work 
principally deals is, in the jargon of the cult, an “ extra ” 
A bereaved individual gives the spirit-photographer 
(medium) a description or a portrait of the departed 
one from whom he wants a sign After payment of 
fees he sits for his portrait, which is duly presented 
with an extra figure thereon that the victim imagines 
to represent his lost one Spiritualists claim that 
hundreds of “ extras ” have thus been recognised, 
which only shows how muih the ps>chology of decep- 
tion accentuates the truism— the wish is father to the 
thought The spirit-photographer Buguet was eventu- 
ally detected and sentenced to twelve months’ im- 
prisonment and a heav^y fine , yet, despite his con- 
fession of guilt and his description of how he had 
faked the “ spirits ” on his photographs, witness after 
witness came forward and swore to having recognised 
the “ extras ” 

Mr Patnek, in a careful analysis of “ Fairy Photo- 
graphs,” recently published by Sir A Conan Doyle, 
directs attention to the many suspicious points demand- 
ing further explanation, and he does not hesitate to 
label the fau-ies as “ fakes ” 

If only those who desire to receive communications 
from the unseen would first read this book one of the 
most pernicious forms of parasitism extant would 
disappear 

(3) Mr Price’s remarks are significant, as he IS a mem- 
ber of the Society for Psychical Research — ^a society 
not notoriously addicted to hypercnticism of occult 
phenomena To him is due the credit of exposing 
Mr Hope of Crewe, the last and most elusive of the 
three leading British spint-photographers Veam- 
combe had been detected substituting plates Mrs 
Deane, a member of, and strongly recommended by, 
the “ British College of Psychic Science,” has also been 
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proved to have tampered with plates Remained only 
Mr Hope and his assistant Mrs Buxton To him 
comes Mr Price craving a “ spint extra,” and armed 
with a set of four plates secretly marked by X-rays 
with a stencil design in such way that, after develop- 
ment, the whole set of plates would show the complete 
design, any lacunae in the latter proving substitution 
As a result, Mr Hope is found “ guilty of deliberately 
substituting his own plates for those of a sitter ” 

The question which the reader will ask after perusal 
of these three works is not — Why are there so many 
deceivers ? but Why are there so many dupes ? Money 
— ^whether fees for “ extras ” and “ psychographs ” 
or substantial royalties for books — may explain the 
former, but wherefore the victims ? The secret, we 
opine, lies in a defect of education The young are 
taught to think, but not how to think It is of minor 
import whether the conclusions m which thoughts 
terminate are or are not in accordance with fact 
What IS of vital importance is the character of the 
mental processes It is wrong thinking rather than 
wrong thoughts that so often mars the individual, 
undermines society, and imperils the Stale Ctreum- 
spice I So long as the young growing child does not 
learn how to think, there will inevitably be an undue 
proportion of grown-ups whose pitiful logic consists 
in drawing false conclusions from unsound premises, 
and to whom error appears as truth provided it be 
shouted sufficiently loudly and frequently 

C Marsh Bbadkell 


A Great American Agricultural Cyclopaedia 

(1) Cyclopedia of Farm Crops A Popular Survey of 
Crops and Crop-making Methods in the United States 
and Canada Edited by L 11 Bailey Pp xvi + 
699 + 25 plates (New York The Macmillan Co , 
London Macmillan and Co , Ltd , 1922 ) 2sr net 

(2) Cyclopedia of Farm Animals Edited by L H 
Bailey Pp xvi-i-7o8-t'2S plates (New York 
The Macmillan Co , I ondon Macmillan and Co , 
Ltd , 1922 ) 25s net 

D r L H BAILEY has edited more agricultural 
booksothan any other man living, but he can 
never have excelled the two volumes that constitute 
this Cyclopaedia One volume deals with crops the 
other with animals Of agricultural crops there are 
in the United States between one and two hundred, 
quite apart of course from the innumerable plants 
coming within the province of the horticulturist In 
these volumes a generous view is taken, and room is 
found for med'Cinal plants and plants Yielding fibre, 
paper, oil, dyes, etc , which would not usually be 
included m an agricultural list The anunals ate less 
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numerous, but even here the list is much larger than 
would have been expected, and is made to include 
pets, fish, game, and productive msects, as well as the 
usual poultry and live-stock The volumes are the 
direct descendant of the well-known Cyclopaidia of 
American Agriculture, which has run out of print and 
by reason of the cost will not ^6 reprinted in extenso 
(i) The plan of the volume dealing with crops is to 
start with an account of the life processes of the plant, 
well written by W J V Osterhout, followed bv de- 
scriptions of the effects of stimulation by artificial 
hght, weak poisons, and electricity , then to deal with 
insect and fungoid pests, and afterwards with plant 
breeding The more technical part commences with 
accounts of the general pnnciplcs of crop production 
and farm management, rotations, the growth of crops 
under cover, etc , and finally comes the long list of 
field crops, each of which is dealt with in detail 
More than a hundred experts have contributed to 
the volume and they have amassed a wealth of interest- 
ing material, much of which seems very strange to 
English readers How many agriculturists in this 
country are familiar with the agricultural process of 
“ singeing the cholla ” ? This operation is described 
in connexion with the cactus which constitutes a con- 
siderable part of the vegetation in the southern part 
of the range country, New Mexico and Arizona Un- 
fortunately the natural cacti are in the mam spiny, 
and the attempts to introduce spineless forms useful 
to stock have not proved particularly successful 
Nothing daunted, however, the American ranger has 
proved equal to the situation 5 by means of a gasoline 
blow-lamp the spines are singed off, with the result 
that the cacti become much relished by live-stock and 
are hterallv devoured, the prickly pears being eaten 
nearly to the ground, while only the trunks and woody 
branches of the chollas (ppunta Julgida) remain 
Turning to agriculture proper, the most important 
and most distinctive crop of the United States is 
maize, there always called “ corn ” It is described as 
of Mexican origin and related to Mexican grass teosinte 
(Euchkena Mexteam) The annual value of the crop 
exceeds that of any other in the States and is esti- 
mated at more than a bilhon dollars the most im- 
portant individuaf States are Illinois, Iowa, Nebraska, 
Missouri, Kansas, and Indiana , the least important 
are Montana and Wyoming The vield vanes from 
less than to bushels per acre in Flonda to 35 or 36 
bushels per acre in Connecticut, Massachusetts, Maine, 
and Pennsylvania Its different vaneties are, to a 
greater extent than those of any othe^ crop, capable of 
adaptation to local conditions , some mature in seventy 
f or eighty days, and are thus suited to the short seasons 
|ot thO North I these attain a height of 3 ft or 4 ft 
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only Others found in the South have a growing 
season of six months, and may reach a height of 20 ft 
or more The crop fits well into rotation farming, and 
therefore is assured of a permanent place in agriculture 

Another highly important crop is wheat, the 
area of which increased greatly m the States during 
the period in which it was shrinking here Wheat is, 
however, essentially a pioneer crop, and it tends to 
shift towards the newer countries Thus, during tlie 
past fifty years the centre of wheat production in the 
United States luis moved westwards more rapidly than 
has the centre of the population In i8i;o New York 
was one of the great wheat growing States , now it 
produces only a lutle more than i per tent of the 
United States crop I^ater on, Southern Wisconsin 
and Northern Illinois became the ( hief wheat States , 
now Kansas and North Dakota take the le td Plant 
breeders and seedsmen have been busilv occupied with 
the crop, and an immense number of different varieties 
have been grown so far bai k as 1895 U S De- 
partment grew more than 1000 different sorts for 
several years, though a number were found to be 
identical, and only about 250 were of any value to 
American growers Since then the varieties have 
increased considerably 

Unlike Great Britain, the United States has a 
large area of spring-sown wheat, and, moreover, 
much of Its wheat is grown under drier conditions 
than prevail here There are still sections of the 
semi-arid country where no rotation is adopted 
and where wheat simplv alternates with summer 
fallow, though, as Dr Lyttleton I yon points out, this 
Will probably before long be replaced by a rotation 
including perennial grass or leguminous crops left 
down for some years Elsewhere m the corn belt 
much of the spring wlieat supply alternates with 
maize, though the winter wheat is usually grown in a 
rotation— mai/c, mai/c, oats, wheat, clover This is 
somewhat of the same type as British wheat growing, 
with the substitution of wheat or oats for the first 
maize crop and roots for the second The harvesting, 
however, is earned out altogether differently, and we 
have in this country nothing approaching the “ Header " 
or the “ ( ombine ” now in use in parts of the States 

As the book is written for American agncultunsts 
there is no specific account of British crop production 
There are, however, casual references, not all of which 
are accurate Thus, it is stated that spurrey is culti- 
vated by dairy farmers in Great Britain, which we 
believe is not the case 

(2) The volume on animals is equally nch in stores 
of interesting and valuable matenal It is gratifying 
ta'a native of preat Bnlain to find bow large a part 
is played by animals which originated here horses, 
E I 
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sheep, cows, pigs as used on the best farms have been 
distributed from this country, which still fortunately 
retains its best studs British readers will turn with 
much interest to the account of the bison, which, it is 
suggested, has agricultural possibilities It is not m 
Itself d parluularly tractable animal, the young 
calves are readv to light within a few minutes of 
birth, but it crosses with the domestuated cow to 
produce a hylirid known as the “ cattalo,” which is 
said to offer possibilities 

Altogether the volumes will be found of much value 
to the student of agnculture, and they reflect great 
credit alike on the editor, the contributors, and the 
publishers E J Russell 


History of Electrical Science 

Bibltograplitcal Hntory uj klectncity and Magnetism, 
Chronologically Arranged Compiled b> Dr P F 
Mottch) Pp XX + 673 (London C Orifhn and 

Co , Ltd , 1922 ) 42i net 

T 1 1 r title of this book and its subtitle, “ Researches 
into the Domain of the h arly Sciences especiallv 
from the Period of the Resival of Scholasticism, with 
Biographical and other Accounts of the most Dis- 
tinguished Natural Philosophers throughout the Middle 
Ages,” well describe the contents I very scientific man 
IS interested in the carl) da)s of science, and most 
of them know a few traditions about its historv It 
will be a boon to them to find out how far these tradi- 
tions are justified bv the ficts, and this book of Dr 
Mottela)’s, whose death wc had recently to deplore, 
will be of the greatest assistance to them The volume 
gives very complete references to all the distoverers of 
the laws of electricity and magnetism and the writers 
on these subjects The author starts from the dawn of 
authentic Chinese history (2637 bc) and ends with 
Christmas day 1821, when Faraday converted electrical 
mto mechanical energy by causing a wire carrying a 
current to rotate m a magnetic field 
. Many photographic reproductions are given of pages 
from ancient books and manuscripts In particular 
the reproductions of pages from the “ Epistola 
de magnete ” of Petrus Peregrmus (1269) taken from 
the Bodleian MS and from an almost illegible MS in 
the Biblioth^que Nationale at Pans are extremely 
interesting 

Roger Bacon, a contemporary of Peregrmus, describes 
him as a “ thoroughly accomplished, perfect mathe- 
matician ” He wrote the earliest-known treatise on 
expenmental science and gave the first descnption of 
a pivoted compass A full description is given of Dr 
Gilbert’s (1600) “ De magnete m which reasons 

are given for supposing that tlie earth is a magnet 
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Sir Isaac Newton m a private letter (1716) seems to 
have partially anticipated Franklm’s discovery that 
a bghtning flash was electrical m ongm He writes 
“ I have been much amused by ye singular KpevofHva 
resulting from bringing a needle into contact with a 
piece of amber or resin fncated on silke clothe Ye 
flame putteth me in mind of sheet lightning on a small — 
how very small — scale ” It is not generally known 
that the great French physicist and mathematician 
Poisson described the method of obtaining the hori- 
zontal value of the earth’s magnetic field in absolute 
measure (1828) Sturgeon mentions that Snow Harris, 
who used strips of copper for his lightnmg conduc tors, 
carried the lightning conductor of a small man-of-war 
through the powder-magazine ' 

This volume deserves a place in every scientific 
library To electrual engineers of all nationalities it 
makes a special appeal A R 

Organic Chemistry 

(1) Grnndlegende Operationen der Farhenchemie Von 
Prof Dr H F Fierz-David Zweite verbesserte 
Auflage Pp XIV + 266 (Berlin J Springer, 
1922 ) 300 marks , 12s 

(2) Organic Chemistry Bv Prof ’W H Perkin and 
Prof F S Kipping Entirely new edition Part i 
Pp xi + 681 + x\ (London and Edinburgh W and 
R Chambers, Ltd , Philadelphia J B Lippincott 
to , 1922 ) 8 s 6 d net 

(3) Trattato dt chtmica generate ed applicata all’ In- 
dustna By Prof E Mohnari Vol 2 Chimica 
organira Parte seconda lerza edizione nveduta 
ed amplicata Pp xv + 625-1406 (Milano Ulrico 
Hoepli, 1922 ) 48 lire 

(1) ''^HE first edition of Dr H E Fierz-David’s 
X volume on the chemistry of dyemg has 
been ttanslated into English, and is by now well 
known to English chemists connected with the manu- 
facture of synthetic dyestuffs and to students of 
chemistry preparing for that branolv of industry It 
IS a book which has supplied a distinct and ever- 
increasing demand 

The preface to the new German edition is interesting 
m so far as the author, who thought fit to suppress 
certam processes m the interest of the home industry, 
now finds that these methods with httle modification 
are common to all countries manufacturing " inter- 
mediates,” and that there is nothing which Ee has 
desenbed which will affect the Swiss colour-makers 
(2) The text-book of organic chemistry by Perkin 
and Kippmg is too well known m our universities and 
colleges to need more than a brief reference to the nfew 
edition It contams some important additions, notably 
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chapter 42, m which an account is given of the use of 
catalvsts in organic chemistry, the hardemrig of oils, 
Thiele’s theorj and the cracking of petroleum An 
extension of the sugar group is given in chapter 39 
No doubt m a future edition of the book these somewhat 
incongruously grouped subjects will be allotted their 
proper places 

Minor modifications and additions are the explanation 
of the reac tions which occ ur in the preparation of formii 
acid and of all>l alcohol from gljccrol and oxalic and 
in accordance with Chattawa> ’s work and Werner s 
method for the preparation of methvlamine from 
formaldchvde Some parts of the chapter on the 
terpencs have been modified and several new svnthetu 
products have found a place 

(3) Prof Molmari’s organic chemistry, which was 
translated into Fnglish by f II Pope, constitutes 
vol 2 of Ills treatise on chemistry Since its first 
appearance a second and third edition of the organu 
section have appeared, the last being so much enlarged 
as to nciessitatc a division into two p.irts, each of 
substintidl dimensions The first part has already 
appeared in its Pnglish dress, and no doubt the second 
part, the subject of the present notice, will soon follow 
Although this treatise has already lieen reviewed in 
these columns (Nature., Mav 12, 1921, p 32s), it mav 
be again stated that the organic section is in manv 
respects unique As the title states, it deals with 
general chemistry and chemistry applied to industry 
The industrial part is not merely a bare text-book out- 
line of the process, such as the text-book compiler 
occasionally introduces from conscientious motives, 
but without either knowledge of or interest in the 
subject The descriptions are such as might be found 
in a specialised treatise dealing with the processes and 
are illustrated by excellent diagrams and drawings of 
apparatus, often with cost of plant and appliances 
Moreover, analytical methods and figures are given with 
numerous statistics of imports, exports, and prices 

Such a comprehensive combination of the theory and 
practice of cheimstiry is in itself illuminating, and one 
may turn over page after page and find a store of 
information, of which the non-technical chemist has 
probably never heard It gives a clear picture, more 
impressive mdeed than the splendid “ Dictionary of 
Applied Chemistry,” of the invasion of mdustry by 
science and the widespread extent of that invasiofi 
It IS a treatise upon which both author and publisher 
and also the translator may be congratulated, and 
one feels sure that the friendly appeal of the publisher, 
attached to the volume by a slip of paper m which 
he “ ofifre questo volume in oraaggio con la preghicra di 
Jaccomandarlo agli amici e favonme la diffusione ” 
will find a favourable response J B C 
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Our Bookshelf. 

The Old English IJerbah By Elc incur Sinclair Rohde 
Pp XU -I- 243 (London 1 ongmans, Green and Co , 
1922) 21 V net 

Fhf subjcit of herbals has always attracted students 
of botanical history The beauty of their figures, the 
quaintness of their language, their appearame as the 
herald of the scientific development of botany, their 
.appeal to the folklorist and designer, have all lorabined 
to crc.ite a demand for these books Dealers bave not 
been backward in reflecting the extent of this demand 
in the prices thev' have put upon them 

It may he doubted, however whether the seientific 
student of the history of science will pay quite the 
same importance to these herbals as is attached to 
them by the collector Undoubtedly the manuscript 
herbals and some of the earlier printed herbals ri present 
a stage m the development of science 1‘or the most 
part, however, their preparation has demanded little 
thought - except from the illustrator -.and no general 
ideas Some of the most picture sejue of them are 
even behind the scientific development of the time 
in which they appeared 

Some years ago Mrs \gncs \rber, m her idmirably 
illustrated and arranged work on “ Herbals, ’ produi ed 
a scholarly general account of these books Miss 
Rohde confines herself to those of English origin 
The choice is, perhaps, unfortunate m one important 
rcspeit since, in fact, few ot the herbals which had 
any influence on the course of botany were produced 
in this country On the other hand, her choice has 
provided an admirable opportunity for giving a picture 
of the attitude tow.ards botanical studies m this 
country m the sixteenth .ind seventeenth centuries 
The book, too, is packed with a good selection of the 
very quaintest quotations, by which the sternest critic 
will be at once charmed and disarmed If they are 
not .always relevant they are always entertaining 
No reviewer will put down the volume without the 
feeling that whatever its faults he has been presented 
with a most readable and entertaining book, and after 
.all, what art books for save to be read and to entertain ? 
The would-be writer of the slashing article — if any of 
th.it iron breed yet survive— will find that Miss Rohde 
has smiled him into good humour long before he has 
turned the second cover The illustrations, too, are 
excellent, the volume is remarkably cheap, and the 
bibliography useful 

Essentials /or the Microscopical Determination oj Rock- 
Forming Minerals and Rocks By Dr A Johannsen 
Pp + S 3 (Chicago University of Chicago Press 
London Cambridge University Press, 1922 ) ns 
net 

Prof Johannsen has deserved well of petrologists 
The {wesent publication by him comprises some half- 
a-dozen tables, explained and illustrated by notes and 
diagrams The mmerals are classed m the first place 
accordmg as they arc opaque or transjoarent, isotropic 
or uniaxial or biaxial, uncoloured or coloured, and 
pleochroic or non-pleochroic, and to each of these 
divisions IS allotted a table In the tables the aniso. 
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tropic minerals arc arranged vertically m the order of 
their birefrmgcnce mdicated m the central column , 
and laterally from the centre outwards, according to 
their refractive indexes shown at the top of the table 
The range of the refractive index of each mmeral 
IS given by a horizontal line, somewhat in the 
same manner as in the " Petrographic Methods ” of 
Dr Holmes 

Comparatively little use is made of the optic axial 
angle, though even a rough estimate involving no 
elaborate procedure or calculations may be quite useful 
Another observation which can be made without 
difficulty IS whether the direction of maximum absorp- 
tion coincides with the fast or the slow direction of 
vibration The sections dealing with the felspars, 
pyroxenes and amphtboles are excellent, but the use 
of the term melatope (p 32) for the point of emergence 
of an optic axis in interference figures should have been 
explained 

The concluding pages are devoted to the author’s 
new quantitative classification of igneous rocks, which 
IS based on the “ mode,” the actual minerals present, 
instead of on the ” norm ” Most petrologists in this 
(ountrj believe, however, that any quantitative 
system of classification is essentially misleading 

J W Evans 

Annmire pour Van publti par le Bureau des 
Longitudes Pp vui-)-654 + Aii8 + Bi2-(-Ci6 + D7a 
Supplement k I’Annuaire du Bureau des Longitudes 
pour I’an 1923 Distribution des pluies en France 
15 planches (Pans Gauthier-Villars et ( le, n d ) 
6 i;o francs 

This very handy little volume is now widely known, 
and the issue for 1923 shows no falling off in its general 
utility , It contains all the usual calendar information, 
and has tables and descriptive matter dealing with all 
classes of heavenly bodies, there are also physical, 
mensurative, and geographical tables The only point 
m these tables that seems to call for some criticism is 
the section relating to comets The orbits given are in 
many cases by no means the latest or most accurate 
available , the latest return of Encke’s referred to is 
that of 1914, though it has been seen since then, m 1918 
and 1921 The date given for the perihelion passage of 
the comet Pons-Wmnecke m 1921 is June 20, which is 
eight days too late , it is also curious that this comet is 
called simply Winnecke s forgetting that it was first 
found by the French astronomer Pons, and that its 
pcnodicity was known long before Winnecke found it m 
i»S8 

The special essay contamed m this volume is by 
M G Bigourdan on the climate of France , it contams 
many tables and diagrams, and discusses the different 
types of climate belongmg to different regions, and also 
the diurnal and annual variations m cloud, ram, etc 
M Bigourdan desenbes the system of weather forecasts 
by wireless, which are now distributed daily, and should 
be of great service to agriculturists 
There are ohittf§S)| notices of Gabnel Lippmann and 
Jules Carpentier, both of whom died last year 
The small suggestion may be made that the leaves of 
the book should be cut, as is usually done m volumes of 
this character, where ease of reference is a desideratum 
A C D C 


Common Stones Unconventional Essays in Geology 

By Prof G A J Cole (Common Things Senes ) 
*59 (London and New York Andrew Melrose, 

Ltd , n d ) 6r net 

Prof Coik’s twenty essays on common stones are 
written with a literary grace and charm which should 
give this book a firm place among Bntish popular 
presentations of science It should do to-day the 
service which Kingsley’s “ Town Geology ” did for an 
earlier generation The volume sketches the modem 
theones of rock formation, on which the author wntes 
with the knowledge of an expert, while his references 
to the field occurrence of the rocks make the reader 
share with him the pleasure of many field days The 
chapters which deal with sedimentary petrology are 
especially useful , one of the most attractive is that 
on soils, as might be expected from the head of a 
Geological Survey which has devoted especial attention 
to agncultural geology 

Advanced students would profit by reading these 
essays, for they quote much new mformation and many 
unfamiliar instances, the author, for example, lays 
stress on the ongin of oolitic structures bv chemical 
processes, and on the formation of cornes by nivation 
instead of by glacial erosion , he rejects some con- 
clusions based on the low ash content of anthracite , 
m emphasising the need for safeguardmg our future 
coal supplies he remarks wittily that a century hence 
a chapter on coal would be out of place in his v olume, 
as coal would then be regarded as a precious and not 
as a common material 

The humanistic feelmg shown m this book by its 
high literary quality and its frequent reference to the 
early founders of geology would make its perusal of 
special benefit to science students m view of the grow- 
mg specialisation m their preliminary education 

Kincardineshire By the late George If Kmnear 

Pp XI +122 (Cambridge At the University 

Press, 1921 ) Price 4r 6d net 
KiNCARDiNESHiRi , though One of the smaller of the 
Scottish counties, is a compendium of Scottish geo- 
graphical types, for it includes typical areas of high- 
lands, fpwlands, and of the eastern coastal districts 
Kmtardme is interpreted as “ the end of tlie high 
lands ” and it is used for various localities m Scotland , 
the name is appropriate to this county, as it includes 
the eastern end of the Grampians The chief lowland 
area is the plain known as “ the Howe of the Mearns ” 
which IS the eastern end of the Vale of Strathmore, 
The coast is very variable m character, and unusually 
picturesque , part of it consists of soft beds which 
are undergomg rapid abrasion by the sea , elsewhere 
occurs an alternation of hard rocks which project m 
headlands such as that surmounted by Dunnottar 
Castle, and of soft bands which have been worn back 
mto bays The mterest of the coastal scenery is 
enhanced by the numerous stacks and caves The 
headtends act as groynes, and their protectmg effect 
was shown in the case rendered classic by Lyell, who 
recorded the destruction of the nllage of Mathers 
on a smgle night in 1795 owmg to the sea breakuig 
through a ledge of limestone which had been weakened 
by quarrying Fishmg villages are numerous along 
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the<»)ast, and one of them, Fmdon, has given its name 
to the “ finnan haddock ” The population is lowland 
and included the ancestors of Bums , The sections 
on the geology and meteorology of the country are 
well up-to-date , the author, for example, attnbutes 
the mild climate of Scotland to the south-west wmds 
and not to the discredited Gulf Stream 

Zntschnft fur angewandle Geophystk Unter siandtger 
Mttarbett zahlretcher Fachgenossen Herausgegeben 
von Dr Richard Ambronn Vol 1 , Part I Pp 32 
(Berlin Gebruder Borntraeger, 1922 ) 205 
While the attention of geologists is justly turned 
to phjsical considerations, in view of our immense 
ignorance of the inner constitution of the earth, it 
may be questioned if it is wise at the present time to 
maugurate a special journal for geophysics The first 
part of the Zettscknft fur angewandte Geophystk is 
issued under the editorship of Dr R Ambronn, of 
Gottingen, by one of the most enterprising firms in 
Germany Its thirty-two pages are paced at twenty 
English shillings, which puts it beyond the reach of 
scientific men who are also taxpayers m our islands 
We cannot help feelmg that the money would be 
better spent in supporting and, if necessary, enlargmg 
the scope of one of the German geological journals 
that have already won a world-wide reputation 
Dr Ambronn shows how the measurement of radio- 
activity, of variations in gravity from point to point, 
of the increment of temperature with depth, and of the 
propagation of earthquake waves, subjects that truly 
belong to the domain of geophysics, find their applica- 
tions in tlie search for ore-bodies, basins of light 
minerals, such as rock-salt, and of petroleum Ab- 
stracts are given of papers which deal with these or 
similar subjects , but they will surely fall under the 
watchful eye of the editor of the Geologtsches 
Zentralblatt, to mention only one well-known journal 
We compliment Dr Ambronn on his energy, but not 
on his adding yet another care to our librarians, 
however casually his new penodical may appear 

G A J C 

Essays on the Depopulation of Melanesia Edited by 
Dr W H R Rivers Pp xx+ii6 (Cait^badge 
At the University Press, 1922 ) 6 s net 
It is difficult to lay too much stress on the practical 
value of this small collection of essays written by 
members of the Melanesian Mission and others The 
fact that the volume is edited by the late Dr W H R 
Rivers is a guarantee both of accuracy and impartiality 
Sir Wm Maegregor and Mr C M Woodford, who 
write from the point of view of the official, and Dr 
Speiser of Basle, who writes as an anthropologist, 
fully bear out the contentions of the members of the 
Mission The authors, without exception, agree that 
depopulation in Melanesia is to be attributed largely 
to the breaking up of custom which has followed contact 
With the white man When the spiritual power of 
the chief has been discredited in the eye of the native 
by the white man, the temporal authority, which is 
based upon it, fails to preserve traditional law, order, 
and morality Dr Rivers, in a concluding essay, 
jiowever, suggests that the most important factor is 
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psychological The native, he maintains, has lost all 
interest in life through the suppression of customs 
such as head-hunting, with which have disappeared a 
large number of closely related social activities His 
suggestion that total suppression of such customs 
could be avoided by substitution of harmless elements 
is deserving of careful consideration 

Quaker Aspects of Truth By Dr E V Brown Pp 
156 (London The Swarthmore Press, Ltd , n d ) 
5r net 

The little book under notice consists of a series of 
lectures illustrating simply the Quaker attitude to 
various problems In the chapter on biological 
foundations, the author attempts to show that the 
fundamental doctnnes of Quakerism, t e the acknow- 
ledgment of no final authonty, whether f hurch or 
Bible, except the Word of God in the heart, are more in 
accord with the teachings of biological science than the 
dogmas of any other religion The point of view is 
interesting, although it is doubtful whether the teach- 
ings of science, as such, are usefully fitted on as justi- 
fication for a body of religious beliefs 
The author develops his contention that the Quaker 
ideal IS Christianity from which all accretions m the 
form of Hebrew, Greek, and Roman sources have been 
eliminated He also discusses the Quaker attitude 
towards war 

The essays all set forth high moral ideals, for the 
value of which the moral life of the belies er in them 
IS the sole criterion 

Chemistry of To-day The Mysteries of Chemistry 
lucidly explained in a Popular and Interesting 
Manner free from all Teehntcaliiies and Formula . 
By P G Bull Pp 31 1 (London Seeley, 
Service and Co , Ltd , 1923 ) 8s 6 d net 
According to the preface, this is not intended as a 
text-book, but as an attempt to give some aciount 
of modem chemistry to the general reader It should 
fulfil this object the style is bright and interesting, 
the matter appears to be accurate, and an extensive 
field is covered — very superficially for a text-book, 
but probably adequately for the intended reader 
There is perhaps too great a tendency to " sensational ” 
topics — ^e frontispiece representing a well-known 
man of science “ bombarding ” atoms half the size 
of himself with “ nuclei of helium ’’ as big as cricket 
balls, and produemg a pyrotechnic display, is an 
example of what wt mean by this criticism There 
arc good half-tone plates, but the line-drawings arc 
poor 

The Psychology of Society By Moms Ginsberg Pp 
XVI +174 (London Methuen and Co , Ltd , 1921 ) 
5J net 

In short compass Mr Morns Ginsberg discusses critic- 
ally with admirable lucidity the psychological basis 
on which much recent treatment of social problems is 
founded He has a keen eye for essentials and a sense 
of perspective He presents tersely and fairly the 
salient arguments of writers who count and pronounces 
dearly and courteously well-considered judgment A 
little book but a good one 
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Letters to the Editor. 

\Tfu Editor does not hold himself responsible for 
opinions exbressed by hts cornspondents Neither 
can he undirtake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Natukh. No notice is 
taken of anonymous communications 

The Spectrum of Neutral Helium 

Ai the end of his letter to Nature of January 13, 
p 46, Dr Silberstein appends a note to the effect that 
he has been able to express the diffuse senes HeD' m 
the form 

M =io9723{i/2» +i/io» - r/9*- i/m*J 
with errors of o 7 A for the second hne, and of between 
o lA and o 35A for the next ten May I be allowed 
to offer the following remarks — 

(1) A formula determined on a definite hypothesis 
as here, ought to reproduce the wave lengths within 
observation errors or at least be able to account for 
deviations from them According to the data given 
the deviations amount to between 100 and 200 times 
the possible errors (700 for the second) The usual 
empmcal formula reproduces all the lines within these 
limits, except the first, the O - C errors being o 000 for 
>H - 2 3 4 and the largest for higher values of m being 
002 Thelimitisdefinitely within to 10127175 & 81 IA, 
in other words, N(i/2* + i/io* - 1/9*) must have this 
value This, of course is possible by an empiric 
choice of N, but it would probably upset oven the 
rough agreement when this is used in the last term 
N/m* 

(2) That the diffuse singlet series HeD', and indeed 
also the diffuse doublet HeD", can be represented 
roughly in the form A - N/w’ is due to the fact that 
for this special senes the denominator in the empmcal 
formula m +0 9963C9 +0 002917/m is necessarily very 
close to a whole number, and its deviations therefrom 
produce comparatively small effects when m becomes 
large A similar arrangement in the cases of S', S' 
or P' would be found impossible 

(3) But the most fatal objection is that N(i/2* 
+ I/IO*- 1/9*) must also be the first term of the p’ 
sequence which is at least numerically represented by 

=N/(m f I 014503 - o 004392/m)* Here again 
the denominator is nearly an integer (though further 
from it than in d'{ni)) and no doubt it could also be 
represented by N/m* with greater deviations than in 
the case of d', but the first term would then be N/2* 
and not N(i/2* +1/10* - 1/9*) 

It IS perhaps a difleicnce m temperament but to 
me Dr Silberstein s note appears rather to weaken 
than to give a much stronger support ’ to his 
proposed theory However, I am not here discussing 
his hypothtses, one objection to which I raised in a 
letter to Nature on September 2 last (p 309) which 
Dr Silberstein has not dealt with 

W M Hicks 

January 15 

Some Experiments on Rate of Growth In a Polar 
Region (Spitsbergen) and in England 

In a recent paper (Journal Mar Biol Assoc , vol 12, 
1920 p 355) attention was directed by me to the lack 
of critical evidence bearing on the theories offered to 
explain {a) the abundance of life in polar regions, 
and (6) the occurrence of several generations of a 
species living side by side m polar waters Murray 
and Loeb and others have suggested that an explana 
tion ot these phenomena may be found m a greatly 
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retarded rate of growth which it is postulated, ntust 
occur in the low temperatures prevailmg in these 
regions The present writer urges (a) that we know 
nothing about the rate of growth of organisms in 
polar regions, and (6) that the kind of metabolism 
of animals in polar regions — and in deep-sea situations 
— ^is not necessarily the same as that in temperate or 
tropical region? A given organism may be regarded 
as a machine, but it is perhaps derogatory to the kind 
of machine one is dealing with to assume that,.other 
life-machines existing under totally different conditions 
are necessarily governed by identical applications of 
the same laws , for example, it does not necessarily 
follow that because the rate of metabolism in tropical 
or temperate animals falls off rapidly with decreas- 
ing temperatures approaching 0° C , that metabolism 
in polar animals is necessarily of the slow rate of 
temperate animals at polar sea-temperatures No 
reason has yet been shown that adaptation of meta- 
bolism cannot occur on the contrary, there is 
every reason to expect such adaptation 

The following experiments on the rate of growth 
in marine organisms at Spitsbergen — designed to 
obtain information on these problems — have given, 
however, mainly a negative result, but as in one 
case a positive result — yielding a much greater rate 
of growth than has ever lieen suspected — has been 
obtained, it is worth while recording the result now 
It IS hoped to write a fuller account later, giving 
details of the apparatus used in the Journal of the 
Marine Biological Association 

In 1921 simple experiments on rate of growth 
were < vrried out in 7 fathoms of water close to Anser 
Island in Klass Billen Bay, Spitsbergen by the 
biologists of the Oxford bpitsbergen Expedition and 
mainly under the direction of Mr Julian Huxley 
and Mr A M Carr Saunders Ihe present writer 
had hoped to carry out the experiments under 
personal supervision, with the promised help of Dr 
Hoel of the Norwegian Fishery Board, but circum- 
stances nullified these arrangements 

Two pieces of apparatus were used — a galvanised 
iron-wire network cage of f inch mesh and 5 feet 
by 4 feet by 9 inches was tarred and moored to the 
bottom of the sea after putting a large number of 
dried oyster shells inside it , and a floating tarred 
wooden raft with strings of shells attached was 
anchored in the sea near the cage The apparatus 
was put in the sea on June 27, 1921 the raft and 
shells were inspected by Mr Huxley on July 16, and 
— owing to the illness of Mr Carr Saunders — linally 
hauled by Mr R W Segnit, geologist and Capt 
Johannsen on August 24 1921 

On July 16 Mr Huxley found practically no growth 
on the raft nor on the shells on the raft but the cage 
was not hauled On hauling the cage on August 24 
the sea-urchins shown in Fig i were found inside 
the cage The door of the cage, which only covered 
the central portion of one long face of the cage, 
was found to be closed and laced as had been prev lously 
arranged on putting the cage in the sea The 
aston&hing sight of the relatively laige sea-urchins 
inside the cage attracted attention at once and a 
fruitless examination of the cage was made for any 
means of access greater than the mesh of the cage 
The conclusion was therefore drawn that the urchins 
must have entered the cage while small if of a 
diameter upwards to about i 6 cm and grown to 
the sire observed, t e upwards to about 2 9 cm in 
diameter — excluding spines — within 58 days 

This result was regarded as very' important, and 
a confirmatory experiment tried again at the same 
spot in 1922, under the direction and by the kindness 
of Mr J Mathieson, of the Scottish Spitsbergen 
Syndicate saentihc staff When Capt Johannsen 
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hauled the cage m 1922, however, no urchins were 
found this time in the case, and no growth observed 
on the cage or shells 

In 1921 Mr Mathieson took a few sea-temperature 
observations which confirm the general indication 
that no higher sea-temperatures than 4“ C prevailed 
during the course and in 
the locality of the experi 
ment 

The almost complete ab 
sence of growth on July 16 
1921, on Mr Huxley’s in- 
spection IS not significant, 
as I have found that failure 
to infect shells obviously 
with growth may occur 
in a similar period at 
Plymouth The absence 
of growth, other than the 
sea-urchins, on August 24, 

1921, may or may not be 
due to slow rate of growth 
and cannot be discussed 
adequately here but at Ply- 
mouth the wnter has found 
that in a period of 3 to 6 
weeks in summer experi- 
mental shells may become 
coveied with extensive 
growths of marine organ- 
isms, some of which may in 
deed have already attained 
sexual maturity There is 
no doubt that the Spits- 
bergen sea urchins were 
browsing on the oyster 
shells m the cage An 
analogous result nas also 
been obtained in cage 
experiments at Whitstablc 
where more than twenty 
relatively large sbirfishes 
(A rubens), of a diameter 
of upwards to 16 8 cm as measured from tip to tip 
of alternate arms, have been found on different occa- 
sions inside cages exactly similar to that used it 
Spitsbergen In these cases there can be no doubt 
that the starfishes were attracted to the cage by the 
dead or dying animals inside the cage 

The rate of growth of sea urchins in temper ite 
waters under natural conditions is not known with 


more than about one-fourth the si/e of E e^culentus), 
was obtained on March ii, 1921, of a diameter of 
2 7 cm (excluding spines) after the cage had been 
in the sea 65 days giving a minimum growth in the 
period of i cm in diameter On another occasion 
specimens of E mtltans, of a diameter of upwards 



rxpenment at SpiUixrrKm 1921 
IS Che cage (| uaturai size ) 



t 16 X919 B September 12 1919 C, Octobw 
ra of growth afttr about October ix 

accuracy, but Plmhirst estimates (see Naturf, 
November i8 1922) — and I agree-^that E esculentus 
(which is a large species) m.vy ctow to a diameter 
of 4 cm in one year In a similar cage experiment 
on oysters at Whitstable a sea-urchin, F mtltans 
(a relatively small species which does not attain 1 
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to 3 cm , were taken from the bottom of a floating 
coal-hulk the I ondon C itv moon d at llnxliam on 
August I 1911 after that vessel had been in the 
water after cleaning since April 1010 I hesc sea- 
urchins were therefore rather nion than one j ear old 
1 he sea urchins from the Spitsbergen cage exjienment 
have not yet been dcfinitelv identified, but they 
probably grow to about the s ime size as E mtltans 

Other manne animals 
— foi example, cockles — 
grow shell very rapidly 
m tiiglish waters in the 
i warm months of the 

year and may add from 
4 to () mm m length to 
their shell per month for 

0 or 7 months (See 

1 ig 2 w hu h show s some 
unpublished results of 
experiments m 1919-20 

growth in a fixed 
pulation of 
cockles kept in a per- 
forated box fixed to the 
bed of the River Yealm, 
near Plymouth ) 

Thus the growth of the Spitsbergen sea urchins 
compares favourably in rate with that of calcareous 
manne animals in England and indicates a rate of 
growth m marme animals generally in polar regions 

* The writer i» iudebted to Mr A J Smith for the photo (Pig i) And to 
Mr B Ford for the lettcriog in Fig a 
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not previously anticipated but further experiments 
are required to confirm the result obtained before 
drawing the important conclusions it appears to 
warrant 

It IS hoped to repeat this experiment and others at 
Spitsbergen in the future . but it is desirable that 
other workers more favourably situated should also 
carry out similar expenments extending over a 
longer period 

The actual outlay of expenses for the experiment 
in 1921 was borne by the Marine Biological Associa- 
tion, and m 1922 by a Government Grant from the 
Royal Society, but in both years essential help was 
provided by the Scottish Spitsbergen Syndicate and 
Its scientific leader Mr J Mathieson 

T H Orton 

Marine Biological Laboratory, Plymouth, 

December 15 

Separation of Mercury into Isotopes in a Steel 
Apparatus 

By 305 hours of repeated fractional vaporisation 
from a steel trough in a vacuum at low pressures we 
have obtained a difference of o 1 unit in the atomic 
weight of mercury without other cooling than that 
given by ice The trough holds 190 c c of mercury, 
but another larger apparatus has been constructed in 
which the capacity is 10 kilos In this the mercury 



Electric Company 

The details of the apparatus are exhibited in Fig i 
By means of the tube G the sample m^ be divided 
into as many fractions as is desired In the newer 
form of apparatus the wires used as leads to the 
heating coil pass through insulators in the bottom 
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steel plate, and not through the upper part of the 
tube G The principle of the apparatus is that the 
lighter molecules, which vaporise more rapidly, strike 
the slanting roof above V, and collect m drops. 
These drops do not faU back into the trough of 
mercury, but roll down the slanting ceiling until they 
reach its edge, when they drop into the mverted cone 
in the lower steel plate, and then into the glass tube 
G, which has a capillary of 800 mm length at the 
lower end 

The progress of the separation was followed by the 
use of fig 2, due to Mulliken and Harkins, and it was 



fouijid tJiat the efficiency of the process is quite 
constant and equal to about eighty per cent It may 
be stated that Dr Mulliken is also separating the 
isotopes of mercury m this laboratory using the 
method of evaporative diffusion, which has an 
extremely high efficiency H is results will be r^orted 
separately Our own work will be described more 
fully later, m the Journal of the American Chemical 
Society WiLtiAM D Harkins 

S L Madorsky 
The University of Chicago, 

December 22 


The Rule of Priority in Nomenclature 

As a teacher of palaeontology and keeper of palae- 
ontological collections, I may perhaps be permitted 
to bring forward for discussion some trenchant pomta 
which seem to caill for immediate action 

The rule of pnonty was originally intended to be 
a help in cleanng away obscurity m nomenclature, 
but It IS now seen that the stnet observance of this 
rule 18 bavmg a reverse effect 


February 3, 1923] 


NATURE 


149 


The notice by E H -A and A E of Cushman’s 
" Shallow - water Foraminifera of the Tortugas 
Region ” (Nature, June 3, p 708) is timely, for 
there they point out, " It appears to be undesirable 
to complicate synonymies by the revival of early 
names They also deprecate the resuscitation of 
" Discorbis ” for " Discorbma, ’ and " Quinque- 
loculina " and “ Triloculina " for ‘‘ Miholma ’ These 
minor differences in the plans of growth are not 
generic, for we find them, as often as not, shpping 
past the boundaries we have set for them 

Names of genera especially those of the mollusca 
are out-of-date in textbooks almost before they 
reach the hands of our students Thus Pleurotoma 
of Lamarck was changed, after many years of usage 
to Turns of Bolten through the unfortunate discovery 
of a catalogue in which genera were denoted by a 
known species, Turrti, habylontca, which happens to 
be first on the list As a case in point, the student 
gets familiar with Turris but in a few months the 
teacher has to inform him that Turns is not only 
extremely restricted but unrepresented in Australia 
and the genus has been split up not into subgenera 
but into many new genera Museum labels to the 
number of several hundreds have to be rewntten 
and almost before the ink is dry another change may 
be made 

The rule of pnority is a good one within bounds, 
but should there not be a retrospective limit placed 
on many groups dating say from the tune when 
they were hrst written upon with authority ? Tins 
limiting date might well be settled by a conference 
of workers m those particular gioups In some 
instances this has been done anil flagrant offences 
against reason have been prevented Ihus m iyi6 
a motion for the suspension of the rule in regard to 
the genera Holothuria and Physalia was passed by 
an American conference In one case Holothuria 
was the name given in 1758 to the " Portuguese 
Man of-War and later, in its familiar sense, to the 
Bfiche de-Mer by Bniguidre in 1701 According to 
the rule, “ Holothuria ” or " B6che-de Mer being 
invalid was to be superseded by Physalia the 
name accepted previously for the '^Portuguese 
Man-of-War ' Holothuria would have become 
“ Boadschia "of Jaeger 1833 and Physalia would 
have become ' Holothuria " 1 

Even the indispensable and invaluable ‘ Index 
Animahum of Cnas D Sherborn will not entirely 
remove our troubles for doubts will arise as to an 
authors meaning on account of bad figures and 
descriptions It is therefore, of paramount im- 
portance that a consensus of opinion be obtained 
for each group as to specihc limitations and interpreta- 
tions of autnors names and thus prevent those 
feelings of despair which overtake the specialist, and 
more especially the general worker, at the present 
time F Chapman 

National Museum Melbourne 


Selective Interruption of Molecular Oscillation 

In Nature of July 22 1922 vol no p 112 
correspondence occurred regarding the possibility 
of selectively interrupting haphazard molecular 
oscillation by means of special apparatus, narrower 
in certain specific directions than the mean free path 
of the gas in which it was immersed In view of the 
fact that such methods have now been independently 
put forward by Mr H H Platt in America (USA 
Patent, 1,414,895), the following aspect of the problem 
may be of interest, particularly since the possibility 
would appear to be rendered very much more clear 
by so regarding it Fig i represents a portion of a 
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cone longer than that previously considered, its 
diameter however still being considerably less than 
the mean free path of the gas concerned, so that 
molecules of the latter may frequently cross from 
side to side without intermoleciilar interruption 


Let O be any little circle (or sphere if three 
dimensions are being considered) in this cone and 
consider those molecules proceeding from collision, 
necessarily with equal probability of motion in all 
directions outwards from the circle If BC be drawn 
through the centre of O, parallel to the top and base 
of the cone and if AD and XY be drawn equidistant 
from BC then provided regular reflection be presumed 
to occui as an average effect (compare Phil Mag , 
192Z 43 1954) It will readily bo seen that of the 
molecules isSUing from collision in circle O in any 
representative period of time the ratio of the number 
of those crossing X\ to the number of those crossing 
AD, however far (within free path dist inces) from 
BC these lines may be situated will always be very 
considerably gicater than the ratio of the length XY 
to AD (Phil Mag , loc at p 1052) 

If the gas IS assumed to be initially of the same 
concentration thiougliout ind two dimensions only 
are being considered then the number of molecules 
crossing these lines in any representative period of 
time will either be proportional to their lengths, or 
i change of concentration must occur It has been 
shown that of the molecules proceeding from collision 
in circle O, in undue pioportion will cross X\ as 
compared with AD and this is true (i) for all relative 
positions of AD and X\ within free path distances 
from O (2) for any and every position of O in the cone 
It follows therefore that molecules starting with 
equal probability of motion in all directions from 
collisions in the cone will create a condensation 
or a disturb nice of concentration towards the wider 
portion of the cone The same effect m ly obviously 
be proved fully for three dimensions 111 a similar 
manner ind is really identical with tint dealt with 
in the paper to which reference has been made, since 




the whole cone is merely an extension of the one 
there described sections ABCD and CDXY both 
being identical with the figure ABCD of the original 

^ Subsequent mtermolecular collision in the cone 
cinnot destroy the excessive downward bias so 
created since this will merely be transferred to the 
other molecules concerned 

Fortuitous rebound from the walls, instead of 
regular ' reflection may be shown to lead to the 
same effect If the wall AB be presumed to be ideally 
smooth then a molecule approaching along path XP 
(Fig 2) will be reflected along PY, receiving an 
impulse from the wall in the direction oc, the wall 
itself receiving the equal and opposite impulse in the 
direction od If the wall be irregular, or owing to 

E 2 
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thermal oscillation, or adsorption, or many other 
causes it may in addition exert an impulse on the 
molecule m the direction ob, receiving the equal and 
opposite impulse along oa, or it may exert an impulse 
along oa, receiving one along ob Should the former 
lateral effect predominate, the directing effect of the 
cone will be increased , should the latter predominate 
the effect will be reduced, but there is no reason to 
suppose that, in any representative period of time, 
either will predominate over the other 

Arthur Fairbourne 
King's College, University of London, 

Strand W C a , 

January i 

Sir Isaac Bayley Balfour 

All botanists and lovers of flowers will mourn the 
death of the Edinburgh professor who served science 
and horticulture as few men have ever done The 
occasion seems opportune to relate an incident 
comparatively ummportant in itself but in a manner 
typical Many years ago a beautiful Primula, called 
by Greene P rusbyi was discovered in the Mogollon 
Mountains of New Mexico Later, in the Saiidia 
Mountains of the same State one of mv students found 
an apparently distinct species, which I named 
P elhsice These primroses occupied distinct and 
isolated mountain ranges but were so similar, at 
least in the herbarium that a German writer pro- 
nounced them identical No one, so far as could be 
learned, had seen more thin one of them alive, and it 
was the living plants we needed to settle the matter 
I was able to procure seeds of P elltsits for Prof 
Bayley Balfour, and in 1921, when my wife and I 
visited him in Edinburgh he not only had elltsicp in 
full flower, but also rmbyt the seeds of which he had 
secured from some other collector It was a dramatic 
moment when the Professor held the two pots, one in 
each hand, and pointed out that the plants were quite 
distinct Thus in Edinburgh we learned a lesson in 
New Mexico botany, which we had never been able 
to learn when resident for years in that region No 
doubt others could relate parallel expenenccs 

T D A CocKERrii 

Umi ersity of Colorado 

Age and Area in Naturai Selection 

The account in Nature (December 2, vol no, 
751) of the discussion at Hull on The Present 
osition of Darwinism ' has interested me greatly 
Of course I reilise that such an account must be 
summary and omit much that is said, but I am struck 
by the fact that apparently none of the speakers 
mentioned what seem to me two fundamental and 
even fatal objections to the Age and Area hypothesis 
as a subject for the theory of Natural Selection 
In the first place, the fact that genus ’ is a very 
inexact term, largely dependent on the "personal 
equation, seems to be completely overlooked Some 
of us tend to large genera some to small In his 
article in the Nineteenth Century Dr Willis refers to 
a genus of more than 1500 species In my opinion, 
to call such a group a genus is positively grotesque , 
It includes probably scores of what I would call 
genera 1 can juggle the genera of echinoderms (my 
own special group) so as to lend apparent support to 
the Age and Area hypothesis, or I can re-define them 
so as to contradict it strongly, and in either case I 
can quote high authorities or give excellent reasons 
for my course 

In the second place, the Age and Area hyjxithesis 
really explains nothing It merely restates in a more 
or less tabular way what every taxononust, who has 
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given any attention to distribution, knows is often 
the case I say " often " because, as some of those 
who took part in the discussion at Hull pointed out, 
there are many cases of distribution which do not 
fall in with this tabulated arrangement No caused 
connexion between age and area is brought out in 
the proposed hypothesis The only causal factors 
suggests are time and an inherent tendency to 
diversification, and surely both of these are given 
abundant play in the theory of Natural Selection 
I note witii mterest, perhaps I might say amuse- 
ment, the statement by Mr Cunningham that Natural 
Selection is ‘ as extinct as the dodo " It may be in 
the land of its birth but it is still very much in 
evidence in America Nearly every systematic 
zoologist whom I know personally beheves in it as a 
factor m evolution, though the importance attributed 
to it may vary greatly Prof E G Conklin of 
Princeton, certainly one of our foremost zoological 
thinkers, has just completed a course of Lowell 
Institute lectures in Boston on ‘ The Revolt against 
Darwinism " m which he has most clearly and 
emphatically stated his strong conviction, not only 
that such revolt is unjustifiable but that Natural 
Selection is the most important theory that has yet 
been proposed for helping us to understand adapta- 
tion It surely seems a little rash to call Natural 
Selection, or anything else, extinct " because it has 
disappeared from one’s own honzon Honzons con- 
tract with mcreasing near-sightedness 
• Hubert Lyman Clark 

Cambridge, Mass , U S A , 

December 22, 1922 


The Cause of Anticyclones 

May I be allowed to suggest that the region of an 
anticyclone finds its most likely interpretation as an 
area hemmed in by wclone systems I agree with 
Mr Dines (Nature, December 23, vol no, p 845) 
that it IS the mass of air over the area that is important 
It is a matter of personal observation that, as Mr 
Dines says, " the steady and persistently high baro- 
metric pressure that has prevailed over southern 
Englantf during most of the autumn " has been 
associated with the overlapping high overhead here 
of the margins of cyclone systems that were simul- 
taneously from west to eastwards on our north and 
on our south respectively The phenomenon of 
contrary currents at high elevation is an inseparable 
feature, in my experience, of anticyclonic conditions 
May It not be a conditional factor of these anti- 
cyclonic high pressure areas (?) the ‘ mass ' of air 
being piled to excess and held in situ by the con- 
flicting winds of over-reaching cyclone lips The 
play of antagomstic forces of movement anti of their 
accompanying contrasts of humidity and temperature 
may be answerable for all other anomalies of anti- 
cyclone areas What are wanted are observations of 
winds of highest elevation, which are only to be 
obtained by the method of employing a projected 
telescopic image of the sun, which renders visible and 
legjible the ' wind-biUows " of individual strata of 
movement Catharine O Stevens 

The Plain, Boar’s Hill, Oxford, 

January 16 

The Name of the Pond Snail. 

In Nature for Janua^ 13, p 49, two wnters of 
authority call this snail Limneea peregra The word 
“ peregra " is not Latin — a fact which at one time 
had penetrated to the consciousness of most concho- 
logists and malacologists but appears to have been 
again forgotten FAB 



F^ibruary 3, 1923] 


NATURE 


51 


MeiUcal Education 

I REGRET that I have not the time to do justice to 
Sir Archdall Reid’s last letter, which is supposed to 
deal with the above subject (Nature, January 13, 
p 50) It IS as I expected, really an attempt to open 
up another discussion on evolution Now smce Sir 
Archdall confesses to having already spent eighteen 
months vainly trying to find out what biologists mean, 
it seems inadvisable to begin again , for his letter 
indicates a very imperfect acquaintance with biolo- 
gists and their work 

To my mind it is an amazing suggestion that 
zoologists and botanists are mcapable of teaching 
evolution, and it is illuminating mdeed to find that 
men are to come after them " who have observed, with 
a minuteness and accuracy impossible to workers 
among plants and animals 1 shall be glad to meet 
the gentlemen when they arrive Meanwhile until 
these Supermen appear, it is highly desirable that first- 
year medicals, raw youths from school, should make 
their first acquaintance with the animal world through 
less expensive material than human bodies, and should 
approach a great profession with what practice and 
theory have shown to be, the best introduction 

W J Dakin 

Department of Zoology, University, 

Liverpool, January 17 


An Overlooked Feature In Four-legged Tadpoles 
of Rsna tempontrla 

All accounts of the metamorphosis of the common 
frog leave it to be tacitly inferred that when the 
front legs make their way through the operculum 
branchial respiration ceases, and that thenceforth 
breathing is effected by the lungs skin and mucous 
membrane of the mouth It appears to have been 
entirely overlooked that from the time of the acquisi- 
tion of free front legs until the tail is completely 
absorbed and the little anurous frog 
leaves the water, branctual respira- 
tion continues water being drawn 
through the nostrils into the mouth, 
and discharged from the opercular 
chamber through a pair of crescentic 
apertures, one on each side immedi- 
ately anterior to the base of the front 

leg 

In July 1922 I was watching some 
tadpoles that had just acquired their 
front legs, and was keeping them in 
a shallow dish of pond water in which 
was a certain amount of suspended 
finely divided solid matter I ob- 
served that the tadjxiles did not come 
to the surface of the water to breathe, 
but continued sitting at the bottom , 
and that the respiratory movements 
of the sides of the head were stdl 
proceeding m regular rhythm but now were confined 
to the region postenor to the gape of the mouth, whereas 
prior to the appearance of the front legs the move- 
ments extended up to the extreme anterior end 
Closer attention enabled me to detect minute sohd 
particles occasionally entering the nostrils, and two 
fanly steady currents of water issuing from the 
postenor end of the head, one in front of the left 
and the other m front of the nght Ibg 
On killing a few specimens I found a crescentic, 
slightly thickened hp bounding the anterior margin 
of each of these opercular openings, and was able to 
lift the flaps and pass bnstles in at each and out 
NO. 2779, VOL 1 1 1] 



through the mouth and conversely This condition 
persisted until the absorption of the tail was com- 
pleted 

Tearing that I might have encountered an abnormal 
family of tadpoles — they were rather unusually late 
in the season — I examined preserved specimens of 
which I have scores, collected years ago, in my 
laboratory for teaching purposes, and found exactly 
the same state of affairs in every one at this stage of 
development 

To make assurance doubly sure I had vertical 
longitudinal senes of sections cut through four speci- 
mens , and these fully confirm the naked-eye observa- 
tions 

I have httle doubt that others have noticed the 
thickened crescentic lips of the two opercular aper- 
tures , for in a figure published by Milnes Marshall, 
and in another by Howes { ' Atl is of Practical 
Elementary Zoology, ’ IQ02 ed , PI ix Tig xiv ) it 
IS indicated Probably it has hitherto been mistaken 
for a line of fusion between the body wall and the 
remnant of the operculum left after the front legs 
have penetrated it Oswald H Latter 

Charterhouse Godaiming 
January 12 


Smell and Specific Gravity 

In the course of some other expenments which are 
bemg undertaken in the Psychology Department of 
the University of Eihnburgh, a number of subjects 
were requests to arrange m serial order, accord- 
ing to smell phials containing oil of cidar (C), 
origanum (O), sandalwood (b), and tercbeno (T) 
Twenty-two expenments wore made in all and tend 
to confirm the oliservations made by Haycr ift Cohn, 
Zwaarclemaker Heymnx and others with regard to 
odour and chemical constitution 

1 he seriiil arrangement was made not according to 
the affect (pleasantness or unpleasantness) nor to the 
intensity but it cording to 'pitch,' or heaviness 
and lightness dulness and sharpness of the 
sensation The number of votes cast for the position 
of each substance in the series was as follows — ■ 



A serial arrangement according to specific gravity 
is thus represented by the voting sp g 8=0974- 
o 980 C =0 939-0 96 O =0 890-0 90, and T =0 86z- 
o 868 In nine out of twenty- two experiments the 
senes was arranged without any error The number 
of cases in which three of the osmyls were placed cor- 
rectly was as follows SCO 10 COl 9, SCT 14 SOT IS 
SC and OT were correctly placed relatively to eadi 
other m 17 instances CO in 14, SO and CT 19, and 
ST (the two extremes) in 21 out of the 22 expenments 
The senal arrangement as recorded above is there- 
fore by no means entirely due to chance, and the 
number of errors made diminishes the greater the 
difference between the specific gravities of the sub- 
stances employed As the above substances of the 
terpene group are not compounds but complex 
mixtures, moreover, as the subjects without any 
further explanation were only instructed to smell 
and arrange them in a senes, the results are sufficiently 
striking J H Kenneth 

Edmburgh Umversity, 

January 10 
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Greek Geometry, with Special Reference to Infinitesimals ^ 


By Sir T L Heath, : 

G RFEK geometry passed through several stages 
from Its inception to its highest development 
in the hands of Archimedes and Apollonius of Perga 
Tlie geometry which Thales brought from Egypt early 
in the sixth century b c was little more tlian a few 
more or less accurate rules for the mensuration of 
simple figures , it was the Greeks who first conceived 
the idea of making geometry a science in and for 
Itself With Pytliagoras and the Pythagoreans, who 
represent the next stage after Thales, geometry 
became a subject of liberal education Apart from 
special discoveries such as those of the theorem of 
the stjuare on the hypotenuse, the equality of the 
three angles of any trutngle to two right angles, the 
construction of the five cosmic figures (the five regular 
solids), and the incommensurability of the diagonal 
of a sejuare with its side, the Pythagoreans invented 
two methods which remained fundamental m Greek 
geometry, that of proportions (though in a numerical 
sense only) and that known as application of areas, 
which IS the geometrical equivalent of the solution 
of a quadratic equation 

By about the middle of the fifth century the Pytha- 
goreans had systematised the portion of the Elements 
correspondmg to Euclid Books I , II , IV , VI , and 
probably III 

In the second half of the fifth century, concurrently 
with the further evolution of the Elements, the Greeks 
attacked three problems in higher geometry, the 
squaring of the circle, the trisection of any angle, 
and the duplication of the cube Hippias of Elis 
first trisected any angle by means of his curve, the 
quadratnx, afterwards used to square the circle 
Hippocrates of Chios, who also wrote the first book 
of Elements and a treatise on the squaring of certain 
luncs, reduced the problem of duplicating the cube 
to that of finding two mean proportionals m continued 
proportion between two straight lines, the first solu- 
tion of which was by Archytas, who used a wonderful 
construction m three dimensions Democritus, among 
many other mathematical works, wrote on irrationals , 
he was also on the track of infinitesimals, and was the 
first to state the volume of any pyramid and of a cone 
The fourth century saw the body of the Elements 
completed Eudoxus discovered the great theory of 
proportion set forth in Euclid Book V and the “ method 
of exhaustion ” for measuring curvilinear areas and 
solids Ihesetetus contributed to the content of 
Book X (on irrationals) and Book XIII (on the five 
regular solids) This brings us to Euclid (Jl about 
300 B c ) 

To the third century B c belong Aristarchus of 
Samos, who anticipated Copernicus , and Archimedes, 
who, with Apollonius following after twenty years 
or so, concludes the golden age of Greek geometry 
To come to the history of infinitesimals The 
Pythagoreans discovered the mcommensurable and 
mamtained the divisibility of mathematical magni- 
tudes ad tnfintlum The difficulties to which the 
latter doctrme gave rise were brought out with in- 

^ ' Abridged (ram the presidential address to the Mathematical Aaiociation 
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comparable force by Zeno m his famous Paradoxes 
and m other like arguments Zeno’s Dilemmas pro- 
foundly affected the lines on which mathematical 
mvestigations developed Antiphon the Sophist, m 
connexion with attempts to square the arcle, declared 
that by inscribing successive regular polygons in a 
circle, beginning with a triangle or square and con- 
tmually doubling the number of sides, we shall ulti- 
mately arrive at a polygon the perimeter of which 
will coincide with that of the circle Warned by Zeno’s 
stncturcs, mathematicians denied this and substituted 
the statement that by following the procedure we can 
draw an inscribed polygon differmg m area from the 
circle by as little as we please Similarly they would 
never speak of the infinitely great or mfinitely small , 
they limited themselves to postulating that by con- 
tinued division of a magnitude we shall ultimately 
arrive at a magnitude smaller than any assignable 
magnitude of the same kind, and that by continual 
multiplication of any magnitude however small we 
can obtain a magnitude exceeding any assignable 
magnitude of the same kind however great On this 
safe basis Eudoxus founded the whole of his theory 
of proportion and the method of exhaustion 

It has been remarked that the method of exhaustion, 
though a conclusive method of proof, requires previous 
knowledge of the result to be proved, and is of no 
use for discovering new results This is scarcely 
true because, before the proof by reducito ad abstirdum 
IS applied, the area or volume has to be exhausted, and 
this process often indicates the result The process 
means a summation of a series of terms , and there 
are different classes of cases according to the nature 
of the series to be summed In one case (Archimedes’ 
quadrature of a parabolic segment) the summation 
is that of the geometrical progression i -(• i + ( J)* + 
Archimedes sums this, nominally, to n terms only 
He says nothing about taking the limit when n is 
increased indefinitely, but merely declares that the 
area of the segment, which is actually A{i +i-l-(i)* 
+ ad inf }, IS J A, where A is the area of a 

certain triangle It seems plain, nevertheless, that 
Archimedes found his result by mentally taking the 
limit Other senes summed by him are arithmetical 
progressions and the senes of the squares of the 
first »» natural numbers In these cases Archimedes 
sums two series representing respectively figures 
circumscribed and msenbed to the figure to be 
measured, and then states a certam intermediate 
quantity to be the actual area or content required 
Here agam Archimedes, though he does not say so, 
states what is in fact the common limit of the two 
sums when the number of terms in the senes is m- 
definitely increased, and a factor common to all the 
terms is at the same time indefinitely diminished 
The result is actually equivalent to integration There 
are some six cases of the kmd depending on the m- 
tegrations Jxdx, JxHx, J{ax + x^)dx and / sin 9 d 6 taken 
between proper limits respectively 
The reasons why the Greeks were so limited in the 
number of mtegrations which they could directly 
effect were that they had no algebraical notation and 
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had not discovered the modern developments of 
certain functions as series , nor had they discovered 
that differentiation and integration are the inverse 
of one another There is little trace m Greek geo- 
metry of considerations corresponding to the differential 
calculus , the only case that seems certain is that 
of the subtangent property of a spiral which must 
have been obtained by the consideration of the in- 
stantaneous direction of motion, at any point on the 
curve, of the point describing it If, as is probable, 
Apollonius, in his treatise on the cochlias or cylindrical 
helix, dealt with tangents to the curve, he would no 
doubt determine the direction of the tangent at any 
point in the same way 

But the Greeks were by no means limited to what 
the> could obtain by direct integration They were 
very ingenious m reducing an integration which they 
could not perform directly to another the result of 
whi( h was already known This must have been 
the method by means of which Dionysodorus found 
the content of an anchor-ring or tore and Pappus 
obtained his theorem which anticipated what is known 
as'Guldin’s theorem In the matter of the anchor- 


rmg the Greeks also anticipated Kepler’s idea that the 
content is the same as if the ring be conceived to be 
straightened out and so to become a cylinder The 
Method of Archimedes is mostly devoted to the reduc- 
tion of one integration to another the result of which 
is known, but is remarkable also as showing how he 
obtained certain results otherwise proved in his mam 
treatises The method was a mechanical one of 
measuring elements of one figure against elements 
of another, the elements being expressed as parallel 
straight lines m the case of areas and parallel plane 
sections in the case of solids This point of view 
anticipated Gavalieri The elements are really in- 
finitesimals, indefinitely narrow strips and indefinitely 
thin laminse respectively, though Archimedes does 
not say so But Archimedes disarms any criticism 
that could charge him with using infinitesimals for 
proving propositions by carefully explaining tliat the 
mechanical procedure does not constitute a proof 
and IS only useful as indicating the results, which 
must then, before they are dehnitclv accepted, be 
proved by geometncAl methods, that is, by the method 
of exhaustion 


The Disappearing Gap m the Spectrum.^ 


By Prof 0 W Richardson, F R S 


II 

T urning to Fig i, B, which is repeated here for 
convenience of reference, this shows the various 
outposts where from time to time spectral lines have been 
located It will be seen that there is still a con- 
siderable gap between 16 35, the limit obtained with 
the vafuum grating at the L series of aluminium, and 


so far If we consider any typical characteristic X- 
radiation of an element, for example, the K-radiation, 
It IS found to consist of a number of spectral lines which 
are denoted by the symbols K,, K^, K^, in order of 
ascending frequency In general there are more than 
three lines, but we shall adopt the svmbol Ky for the 
line of highest frequency which is observed, and we 



17 39) the limit with the crystal spectrometer at the 
L series of zinc Between these limits no spectral 
lines are known, but there is evidence of the excitation 
of such lines, and data have been obtained for the high- 
frequency limits of spectra in this region 
This evidence depends upon considerations of a 
somewhat different character from those dealt with 

1 Continued from p iii 
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shall denote its frequency by v. These lines lan be 
excited in an element by a stream either of high- 
frequency radiation or of high-velocity electrons 
reaching it In either case the lines are not excited 
separately, but the whole group K»-Ky appears 
simultaneously It is found that there are simple and 
important restnctions on the radiation frequencies 
and on the electron energies which are capable of 
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exciting these bnes Thus it is found that there is a 
critical radiation frequency v„ which is very nearly 
equal to, but just greater than, v,^, and unless the 
incident radiation stream contains components the 
frequencies of which are at least as great as the K 
series will not be excited There is a precisely analogous 
hmitation on the electron energies which cause the 
generation of the characteristic radiations Thus there 
IS a critical electron energy «V<„ where Vo denotes the 
critical potential difference through which the electron 
of charge e has to fall in order to gam this energy, 
which IS connected with the critical frequency v* by 
the quantum relation eVo=Ave, and if the energy of 
the impinging electrons is equal to, or greater than, 
«V„, the charactenstic radiations will be excited, other- 
wise they will not Furthermore, if we measure the 
absorption of radiations of different frequencies by the 
element under consideration, we find that, correspond- 



ing to the excitation of the characteristic rays, there is 
a sudden increase in absorption at the critical frequency 
Ve There is also a discontinuity in the ionisation of 
the element at the same frequency 

There is definite evidence from X-ray phenomena 
that the cntical energy eV, measures the work which 
has to be done m removing an electron from its position 
in the normal atom to a pomt outside the atom The 
charactenstic rays are emitted when the gap thus 
created is subsequently filled up, the different lines 
ansmg according to the ongm of the electron 
which fills the gap If, measured m terms of 
energy, it is from a near location, we get a low- 
frequency line such as Ko, if it is from a location 
near the surface of the atom, a high-frequency hne 
such as Ky arises 

Thus cntical energies such as eVc give a direct meas- 
ure, in terms of energy, of the livels of the different 
electrons in the atom Alternatively, the correspond- 
ing cntical frequencies v, are the Itmis of the relevant 
X-ray spectra If we can determine these hmits we 
shall have found the high-frequency ends of the vanous 
spectra While these ends are not, stnctly speaking, 
NO 2779, VOL. IIlJ 


spectral Imes, for the heavier elements at any rate, 
they are very close to the highest-frequency emission 
hnes m the spectra Furthermore, according to 
modem spectroscopic theory, they give us the funda- 
mental data on which the formulae for the spectral 
senes are based 

It IS a cunous fact that evidence of the existence of 
such levels in the gap between what are ordinarily 
termed the X-ray and the ultra-violet spectra should 
have been produced independently and almost simul- 
taneously by a number of investigators scattered all 
over the world These include Foote and Mohler in 
Washington, Holtsmark in Chnstiania, Holweek in 
Pans, Hughes in Kingston, Ontario, Kurth in Princeton, 
and myself and Bazzoni in London While the details 
of the apparatus used by the different workers vary 
considerably, the pnnciple involved in most of them can 
be made clear by reference to Fig a (p 119) Let 
the element under test forming the 
anode Aj be bombarded by a power- 
ful electron current from the hot 
cathode F Then any radiation gene- 
rated at Aj can pass between the 
charged plate condenser P, where 
any 10ns present will be removed 
from It, into the chamber on the 
left If the rather complicated 
apparatus shown in the left-hand 
chamber is removed and replaced 
by a plate on which the radiation 
falls and by a second electrode, the 
radiation can be detected by the 
photoelectric electron emission it 
produces at the plate and measured 
by the current which flows between 
the two electrodes, the plate being 
negatively charged Let this cur- 
rent be measured and divided by 
the thermionic bombarding current 
for a series of different potentials 
applied between F and A^, then 
if there is a sudden generation of 
characteristic rays from A^ at some 
critical potential V^ we should expect an increased rate 
of nse of the photoelectric current with applied potential 
to set m at V^ Thus, briefly stated, the experimental 
method is to plot photoelectnc current per unit thermi- 
onic current against primary bombarding potential and 
to look for discontinuities in the resulting diagram 
These discontinuities should occur at the critical 
potential differences V* correspondmg to the energy 
levels «Ve and to the frequency limits v* equal to «V«/A 
This general type of method leaves much to be 
desired, but it seems the most practicable procedure 
at the present stage of the subject It is open to the 
general objection that discontmuities in functional 
diagrams are often merely indications of faulty experi- 
menting, and the evidence that such discontinuities 
as are observed are really due to the exatation of X- 
rays is quite mdirect and mferential It is hoped lat^*, 
however, to make good this deficiency by supplying a 
direct test of the frequencies of the radiations gene- 
rated , for example, by usmg the magnetic spectro- 
scope which was us^ for determining the end of the 
helium spectrum, and by other method 
Fig 4 shows the square roots of the cntical fre- 



February 3, 1923] 


NATURE 


155 


quencies of the hght elements for K-radiations plotted 
as ordinates against the atomic numbers as abscissie 
The values for all the elements from magnesium to 
chromium which are amenable to crystal methods have 
been determined accurately with crystal gratings by 
Fricke, who measured the wave-length at the absorp- 
tion discontinuity They all he on a curve which is 
almost a straight line through the origin, and a few of 
them are shown thus, x The aluminium value Q is 
practically identical with Fntke’s for the same element 
and was obtained by Holweck by measuring the voltage 
Ve on an X-ray tube for which the absorbability in 
aluminium of the total radiation is a maximum This 
method contains features which, though found separ- 
ately in the method used by Fricke and in the photo- 
electric methods, are not common to both, and the 
agreement will no doubt tend to promote confidence 
in the photoelectric methods The points for oxygen 
(Kurth), nitrogen (Foote and Mohler), carbon (hoote 
and Mohler, Hughes, Kurth, Richardson and Bazzoni), 
and boron (Hughes) have all been obtained by photo 
electric methods The hydrogen point A is the limit 
of the Lyman series which should correspond to the 
K level for hydrogen It will be seen that the 
hydrogen, nitrogen, and oxygen points practically 
fall on a smooth curve which is continuous with the 
curve for the elements from magnesium to chromium 
There is some disagreement in the case of carbon, but 
three of the points are very close to the same curve 
The only notable deviation is the low value given by 
Hughes The boron value also falls below this curve 
but there is, so far as I am aware, no known reason why 
the frequencies should be a smooth function of atomic 
number for these very light elements 
The next lower critical frequency for any element 
will presumably be that pertaining to the L group, or 
the highest L critical frequency if there is more than 
one The square roots of a number of such critical 
frequencies for elements from boron to copper as given 
by photoelectric methods (boron and carbon, Hughes , 
carbon, oxygen, alummium, silicon, titanium, iron, 
and copper, Kurth) are shown thus, x, in Fig 3 (p 120) 
These frequencies should be somewhat higher than those 
of the corresponding lines, and it will be seen that the 
observed points from alummium to copper are all 
about the same distance above the broken projection 
of the curve through the values for the L„ lines for 
the elements from zme to zirconium obtained by 
crystal measurements This affords additional justi- 


fication for extrapolating from the zirconium to zinc L„ 
values to the value for the La line for alummium as 
was done in interpreting Millikan’s vacuum grating 
data It will also be observed that the values of the 
limits for boron, carbon, and oxygen given by the 
photoelectnc methods are either very close to the 
values for the shortest lines m the L spectra found by 
Millikan or have a somewhat higher frequency These 
properties are m harmonv with those found m what is 
more usually regarded as the X-ray region It should 
be added that data for elements between sodium and 
chlorine have been given by Mohler and Foote, which 
fall on or below the La curve as drawn in Fig 3 These 
data, however, have been obtamed by the electron 
bombardment of vapours, in many cases of compound 
vapours, and it is not improbable that the values for 
these will be different from those for the solid elements 
Some of these data also appear to refer to radiation 
potentials, which correspond to lines, rather tlian to 
ionisation potentials, which correspond to limits 
Just as m the case of the L. lines, the L limits for 
the light elements from helium to magnesium do not 
change smoothly with increasing atomic number as do 
the limits for the heavier elements In fact the 
frequency for helium as obtamed either by direct 
determination of the end of the corresponding spectrum 
or from the ionising potential is lugher than that of 
succeeding ihmcnts until carbon is reached 
In the case of a number of elements ranging from 
aluminium to molybdenum, critical potentials have 
been observed (by Kurth and by Richardson and 
Bazzoni) at values corresponding to frequencies well 
below those which characterise the L spectra The 
connexion with the generally recognised X-ray series of 
the heavier elements has scarcely yet been worked out 
in sufficient detail for the precise group “allocation of 
some of these to be determined with certainty 
Turning to Fig i, C, D, and E show, on the same 
scale as in A and B, the po^ltlon of some of the spectral 
limits given by these photoelectric methods It will 
be seen that a majority of them he in the gap between 
16 35 and 17 38 m which so far no spectral lines, either 
X-ray or ultra-violet, have been detected by grating 
methods If the interpretation of these photoelectric 
determinations as the ends of the various spectra is 
substantiated, it will have to be admitted that the gap 
m the spectrum between the ultra-violet and the X- 
ray region about which I have been speaking is not 
merely disappearing but has actually disappeared 


Obit 

Prof Johannes Orth 

pROF JOHANNES ORTH, whose death is an- 
•L nounced, was born m 1847 at Wallmerod m 
Nassau He received his medical and scientific trainmg 
chiefly at Bonn, where he studied pathology under Rmd- 
fleisch, whose assistant he afterwards became Later, he 
was appointed assistant to Virchow in Berlm In 1878 he 
was appomted professor of general pathology and patho- 
logicd anatomy in Gottmgen and afterwards received 
the title of Geh Med -Rat In 1902, on the death of 
Virchow, he was elected to the chair of pathology m the 
University of Berlm, and smee then his energies have 
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been devoted chiefly to the development of the Institute 
of Pathology, which was founded and equipped by 
Virchow 

Orth was the author of numerous papers on patho- 
logical subjects, and also of several books, the two most 
important of which were his “ Compendium der 
pathologisch-anatomischen Diagnostik,” which was 
translated into English in 1878, and his “ Lehrbuch der 
spcciellen pathologischen Anatomic,” published m 1893 
Orth was undoubtedly a pathologist of great emmence 
and made many valuable contributions to his subject, 
but his reputation rested rather on his powers as a 
teacher and expositor and on his width of knowledge 
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than on any discovery m a special department He 
was essentially a disciple of Virchow and a follower of 
his methods 

Mr E W Nelson 

The science of oceanography and the scientific study 
of fislienes have lost a devoted and able worker by 
the tragic death of Mr L W Nelson, the scientific 
superintendent of the Fishery Board’s marine labora- 
tory at the Bay of Nigg near Aberdeen, who was found 
dead in his laboratory on the morning of January 17 
He had been appointed m September 1921 to succeed 
Dr T Wemyss Fulton in the service of the Fishery 
Board for Scotland, and he was proving himself a 
very effective investigator of Fishery problems He 
was much liked and respected by his staff, and every 
one was looking forward to the work that he would 
do, especially as regards the physical conditions of 
the sea m their relation to fisheries, for it was in the 
bearings of physics on biology that he was most 
interested He had an ingenious mind, more of the 
mathematical than of the biological order , though 
he was a keen naturalist as well He was particularly 
well suited for the post that he held and he seemed 
to be very happy in his work 

Mr Nelson was educated at Christ’s College, (am- 
bridge, and he was working at Plymouth Biological 
Station when he was chosen in 1910 to be a biologist 
to the British Antarctic Expedition led by (apt 
Scott lie made an elaborate biological survey 
around the Cape Evans station, and Scott speaks in 
his “ Journals " very appreciatively of his enthusiasm, 
carefulness, and practical ingenuity Mr Nelson was 
one of the thirteen men who stayed at Cape Evans 
for a third y ear under the command of Surgeon Atkin- 
son During the war Nelson served in the Royal 
Naval Division 

Mr Nelson was a pleasant and cheerful personality, 
very kindly, though fond of an argument, very keen 
about his own work, but delightfully willing to help 
others, not wearing his heart on his sleeve, but full 
of good-will 


Dr Talfoukd Ely 

Dr Talfouhd Ely, whose death was recently 
announced at the age of eighty-six, was a nephew of 
Frank Ely, the dramatist, and great-nephew of Sir 
T N Talfourd, author of “ Ion ” During the greater 
part of his life he was closely connected with Univer- 
sity School and College, London He was vicc-prmcipal 
and classical tutor at University Hall, classical master at 
University College School, and secretary of the College 
This last post he resigned in order to study archaeology 
at Berlin, where he worked with Ernest Curtius, 
Kirthof, Robert, I'urtwangler, and Waltenbach, and 
became acquainted with other leadmg scholars He 
travelled largely in Europe, and had an exciting 
adventure at Olympia with brigands whom he routed 
In his later years he was connected with many learned 
societies — the Antiquaries, Hellenic, Royal Archaeo- 
logical, and others The literary works by which he 
will be best known are “ A Manual of Archaeologv ” and 
“ Roman Haylmg,” embodying the results of his own 
I excavations at Haylmg Island, besides many pipers 
on archaeology 


The death of Miss Charlotte Sophia Burne has left a 
gap m the ranks of English students of folklore A 
native of Sliropshire, she edited with additions the 
collections of Miss G I- Jackson, which were published 
under the title of “ Shropshire Folklore,” one of the best 
local manuals Her later years were spent m London, 
where she became a pillar of strength to the Folklore 
Society, serving on the council and as president 
In 1914 the Society publislied her admirable “ Hand- 
book of Folklore,” but the mam work of her later days 
was the collection of a great mass of materials for a new 
edition of John Brand’s “ Observations on Popular 
Antiquities," which was intended to become an encyclo- 
psedia of Fnglish folk beliefs When her health broke 
down the task of editmg this work was undertaken by 
Dr F Sidney Hartland 


Current Topics and Events. 


The centenary of the death of Edward Jenner on 
January 26, 1823, was celebrated by the Academy of 
Medicine m Pans on Tuesday, January 23 At 3 p m 
a large meetmg was held at the Academy in the Rue 
Bonaparte, when the president, M Chauffard, gave a 
short address wluch was followed by a long, critical, 
and yet eulogistic speech by M Lucien Camus, and by 
communications on the subject of vaccination in detail 
from MM Pierre Teissier, Jeanselme, d’Espine, and 
Sir St Clair Thomson The fine large hall of the 
Academy was crowded, the French Minister of Health, 
M Strauss, and Madame Cune being present, m addi- 
tion to other distinguished people The busts of 
Jenner and Pasteur were placed on the nght and the 
left of the platform After the ceremony a number 
of memehtoes of Jenner in the form of letters by him, 
and of old cartoons commetnorating or deriding 
vaccination, were shown m one of the halls of the 
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Academy The president announced that com- 
munications in honour of the event had been received 
by him from learned societies in many parts of the 
world Sir Ronald Ross, a foreign associate of the 
Academy, who represented the British Ministry of 
Health, handed in also a letter from the president of 
the Royal Society, and other British societies were 
represented by Sir St Clair Thomson and by Dr 
R O Moon Sir Alinroth Wright another foreign 
associate of the Academy, was also present After 
the ceremony the president and council of the Academy, 
in honour of the commemoration, gave a dinner at the 
Club de la Renaissance Fransaise 

By the will of the late Prof Emil Chr Hansen, 

I director of the Physiological Department of the Carls- 
berg Laboratory, Ckipenhagen, and his wife, a fund 
I bearing his name was established in 1911 providing 



February 3, 192.3] 


NATURE 


157 


for the award on Prof Hansen's birthday, May 8, at 
intervals of about two or three years, of a gold medal 
bearing his efiigy, and accompanied by a sum of at 
least 2000 kroner to the author of a distinguished 
publication on some mu robiological subject that has 
appeared in recent years m Denmark or elsewhere 
The medal was awarded m 1914 to Dr Jules Bordet, 
Brussels, for researches in medical microbiology, and 
in 1922 to Dr M W Bejermek, Delft, for researches 
in general microbiology This year it is proposed to 
award the medal to an author of experimental re- 
searches m marine microbiology The award is made 
by a committee consisting of the Danish trustees of the 
fund together with at least two foreign microbiologists 
1 he committee is composed this yeai of Prof C O 
Jensen director Serum Institute of the Royal 
Veterinary and Agricultural College Copenh igen 
Dr Jobs Schmidt director Physiological Department 
of the Carlsberg Laboratory Copenhagen , Prof 
S P L Sorensen director Chemical Department of 
the Carlsberg Laboratory Copenhagen Prof H H 
Cran, University of Christiania, Norway and Prof 
C A Kofoid University of California Berkeley, 

U b A Furthei particulars may be obtained from 
the president of the Board of 'Trustees, Emil Chr 
Hansen Fund, Copenhagen (Valby) 

Thl question of training in Illuminating Engineer- 
ing was discussed at the 1 ist meeting of the Illuminat- 
ing Engint ering Society, in introductory paper being 
read by Mr C E Greensl ide and Mr J E b White 
The authors discussed in some detail the pi inning 
of courses on illumm.ition at technical colleges 
pointing out that special attention should be given 
to praetic il applications of light and that the aspects 
of lighting considered by architects should be dealt 
with besides purely technical matters It was also 
suggested that occasional popular lectures on the 
subject would be helpful, and that such lectures 
would be particularly useful in schools so th it 
children might grow up with an appreciation of the 
benehts of good lighting It was pointed out that 
there is a need for a suitable text-book for students 
as most of the works available arc somewhat 
elaborate and that hints to lecturers on demonstra- 
tions and series of suitible lantern slides would also 
be viluable The discussion was opened by Dr 
F T Chapman of the Board of Education, who 
suggested methods of improvmg the treatment of ] 
illumination m existing couises and Mr Caster 
mentioned that the bocuty had issued a circular 
to technical colleges oflfeiing the co-operation of tlie , 
Iliummating Engineering Society m the frainmg of 
syllabuses and if necessary, the provision ot lecturers 
In almost all cases replies received had welcomed 
co-operation of this kind 

The presidential address of Capt H Riall Sankey 
to the Institute of Industrial Admmistration on 
" Trainmg for Administration in Industry," which was 
delivered on October 10 last at the London School of 
Economics has recently been pubhshed m the number 
of the Journal of Industrial Administration for 
Nov -Dec , 1922 It gives a brief review of the work 
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of the Institute, and alsb contains the announcement 
that, at the instance of its advisory council, the 
Institute has prepared an examination scheme with the 
view of the award of diplomas and certificates m 
connexion with subjects bearing on the administrative 
side of the work in industry Ihe scheme is shortly 
to be put into force, when it is proposed to hold 
examinations in eight groups of subjects, namely 
(i) design, specifications, and inspection , (2) factory 
planning and plant management , (3) estimating, 

production methods, and rate fixing , (4) production 
control (scheduling and regulation) , (5) employment 
administration ((>) inateri ils and purchasing , 

(7) stores and transport management and (8) pro- 
duction statistics and costing Ihe examination 
ipiestions will be frrmed m relation to the administra- 
tive m contradistinction to the strictly technical, 
aspects of the subjects enumerated above Honours 
aiul pass certificates will be issued for each group of 
subjects and it is intended at a later date to award 
diplomas to those who hold the qualifying number of 
certificates (the precise number has not yet been 
dett mimed) 

An article w hich apiie irs over the initi ils H B in 
Le Femps of January 2 discusses the findings of the 
International Commission which, m September last, 
visited the sites at Ipswich on which Mr Reid Moir 
claims to have found evidence for Tertiary Man The 
investigations ot the International Commission which 
consisted of MM Lohest Fourraaricr Hamal-Nandnn 
and Fraipont (Belgium) MM Capitan and Breuil 
(France) Messrs MacCurdy and Nelson (U ‘S A ), and 
Mcssis Reid Moir and Burkitt afforded an exception- 
ally favourable opportunity for a careful examination 
and discussion of the evidence The findings of the 
Commission, therefore, must larry great weight 
According to the writer in Le Temps, the report 
presented to the International Institute of Archae- 
ology in Pans stated that the members of the 
Commission were unanunously of the opinion that 
Mr Reid Moir s specimens from the base of the 

Crag were genuine artifacts and were found in 
deposits which were undoubtedly undisturbed and 
belonged beyond question, to the Upper Pliocene 
After a careful examination of the characteristics of 
the specimens in the course of which all giving nse to 
any doubt were set aside the Commission held that 
they could have been produced by no natural cause and 
that their distinctive features were comparable with 
those of Mousterian implements about which there was 
not the least doubt The writer concludes that w e must 
inevitably accept the existence of man at Ipswich in 
the Phocene period of the Tertiary epoch — possibly 
not man himself as such nor even a direct ancestor, 
but a being who, m virtue of this industry, merits a 
place m the genus homo among the precursors of man , 
and that the evidence carries back the first appearance 
of this being on the globe well beyond the 125,000 
years at which Osborn dates the beginning of the 
Pre-Chellean Age 

Thu .innual report of the National Union of 
Scientific Workers shows that the Union has mcreased 
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its membership to 826 with a corresponding improve- 
ment m Its financial position The formation of 
three special sections with activities connected with 
Government service, with industrial service, and with 
universities is probably a step in the right direction 
In the first service there is stated to be profound 
dissatisfaction, partly due to the inadequate position, 
responsibility and freedom of mitiative of scientific 
workers and partly to the operation of the “ Geddes 
Axe ’’ It IS suggested that at the bottom of the 
discontent of scientific officers m Grovemment depart- 
ments is the totally inadequate undtrstandmg of 
science by officials, holding executive positions, 
originally appointed to the Civil Service on examina- 
tional efficiency in every side of education but science 
The University Section would seem to have a definite 
function in respect to the teachmg, pay, position, 
and free research hours of university teachers , it 
seems doubtful policy to merge it into a general 
education section to consider the whole ‘ tree ” 
from the infants’ school to the universities The 
Industrial Section has to deal with such matters 
as the pay position, and unemployment of scientific 
workers in industry , the problems are so intricate 
that any standardismg and griding of salaries as 
well as of the qualifications of those employed would 
seem impossible Success is probably bound up 
with propaganda as to the important economic 
results likely to ensue from the due employment 
of properly qualified scientific workers in various 
sides of economic life We note in this connexion 
the annlgarnation, so far as their aims are concerned, 
of the Union with the British Association of Chemists 
and its friendly co-operation with many othtr 
profession il bodies 

TiiF announcement has been made of a gift of 
5000/ by a donor, who at present wishes to remain 
anonymous to the Uowett Research Institute for 
Animal Nutrition at Aberdeen This sum is intended 
to found a library and to provide for making statistical 
records 

A LFCTORE on ' Intersexuality and the Determina- 
tion of Sex will be dehvered by Prof Goldschmidt, 
of Berlin in the Zoology Department, University of 
Liverpool, on fiebruary !■; at 7 30 p m An open 
invitation is extended to all who are interested 
Further information can be obtained from Prof 
W J Dakin University, Liverpool 

Notice is given by the Iron and Steel Institute that 
the council of the Institute is prepared to consider in 
March applications for grants from the Carnegie Fund, 
in aid of research work on some subject of practical 
importance relating to the metallurgy of iron and 
steel, or allied subjects, and that special application 
forms may be obtained from the Secretary of the 
Institute The results of research work must be 
communicated in the form of a report 

A JOINT dinner, to be called the " Ramsay Chemical 
Dinner,” arranged by the Society of Chemical In- 
dustry, the Institute of Chemistry, the Society of 
Dyers and Colourists, the Glasgow Umversity Al- 
chemists’ Club, the Andersonian Chemical Society, 
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and the Ardeer Chemical Club, will be held in Glasgow 
on Friday, February 23 The dmner will take the 
place of the social functions previously held separately 
by the vanous societies in Glasgow and it is hoped, will 
promote recognition of the importance of chemistry 
Application to attend must reach Dr J A Cranston, 
Royal Technical College, Glasgow, not later than 
February 16 

We have received a copy of a list of the products 
manufactured by the British Dyestuffs Corporation 
Ltd , which is made up m the form of a diary 
Classified lists of dyes, colours for special purposes, 
such as soap, film, and foodstuff colouring, are given, 
and lists of chemicils for research work (under the 
heading Association of British Chemical Manu- 
facturers), microscopic stains, and indicators, are 
included The volume is very convenient, and is 
a welcome indication of the progress made in the 
synthetic chemical industry 

The second course of training for seed analysts 
will commence in July at the Officiil Seed Testmg 
Station, Cambridge, and will last four to five weeks 
The course is limited to those who are nominated 
by seed farms, recommended by universities or 
agricultural colleges, or otherwise show their fitness 
for such traming At the conclusion of the course, 
an examination is held which is also open to nominated 
candidates who have not taken the course of instruc- 
tion Applications must reach the Secretary, National 
Institute of Agricultural Botany by May i next 

The following lecture arrangements of the Royal 
College of Physicians of London have been made Dr 
W Cl Savage will flehver the Mihoy I ectures on 
lebruary 22, 27 and March i The subject uill be 

Canned Foods in Relation to Health ” The Goul- 
stoni.an Lectures will be given by Dr G Ev.ins on 
March 6, 8, and 13 The subject will be The Nature 
of Arteno Sclerosis ” Dr A J Hall will dehver the 
Uumleian Lectures on March 15 20, and 22, taking 
as his subject " Encephalitis Lcthargica (Epidemic 
Encephalitis) ’ The lecture hour in each case will be 
5 o’clock 

Mr G a Dunlop, keeper of the Warrington 
Museum sends Ins report for the two years ending 
June 30, 1922 During the latter year the number 
[ of visitors amounted to 82,815, being an increase of 
more than 50 per cent as compared with the previous 
year We infer that the increase consists largely of 
children, since a serious attempt has been made to 
bnng about a closer connexion between the schools 
of the town and the museum A special advisory 
committee has suggested a scheme for the utihsation 
of the museum m the teachmg of general and local 
history to the school children Unfortunately the 
scheme is not given in the report 

Messrs H F and G Witherby announce for 
publication this month ‘ A Biology of the Bntish 
Hemiptera-Heteroptera,” by E A Butler The work 
will mclude a complete list of Bntish families, sub- 
families, genera, and species, arranged according to 
Oshanin's ” Katalog " (1912), and many illustrations 
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A LIST (No 31) of second-hand books of science 
mainly natural history, botany and gardening, has 
just been issued by Mr R S Frampton 37 Fonthill 
Road, N 4 Upwards of a thousand titles arc given, 
and the prices asked appear very reasonable 

The latest catalogue (No 439) of Mr F hd wards, 
83 High Street Marylebone, W i, is devoted to 
atlases and maps and books of geographical interest 
As IS usual with the catalogues issued by this book- 
seller, the present list contains many rare and scarce 
items, which are fully described 

Mr E G White the third edition of whose Voice 
Beautiful in Speech and Song ’ was noticed in Nature 
of Dei ember 30, p 871 objects to the remark of the 
reviewer that 1 regard the vocal ( ords ‘ as strings, 
whereas the whole book is written for the precise 
purpose of showing that they are not stnngs In 


stating that Mr White regards them as strings the 
reviewer adopted the argument in Chapter III of the 
book but he did not say that Mr White actually 
believed the ‘ vocal cords ” to be strings As to the 
view that the theory of sinus tone production “ is not 
supported by a particle of evidence Mr White refers 
to evidence “ that it is possible to speak and sing 
when both vocal cords have been excised," but no 
physiologist would accept this as conclusive He 
detaches from the notice of the* second edition of his 
book in Nature of April 17, 1919 (vol 103, p 124), 
the words there is much to admire in this book,” 
but omits to add that the reviewer ' J G M ” 
entirclv lejcctcd his thesis remarking ‘ Over and 
over again he furnishes what he regards as evidence 
in support of his thesis but the conclusion, almost 
invariably is in the opposite direction ' lo this it 
m IV be added that the supposed evidence nev er 
points m the direction of the sinuses 


Our Astronomical Column. 


Cali ndar Reform — Somewhat of a diadlock has 
been reached in the matter of calendar reform owing 
to the unwillingness of a considerable section to 
abandon the free week, which has now been running 
uninterruptedly for some 3000 yeirs by the intro- 
duction ot days that would not count in the week or 
month Rev D R Fotheringham editor of the 
Chaldaean proposes a scheme in No 17 of thit 
journal whicli would retain the fixed calendar with- 
out interfering m the least with the succession of 
weekdays He proposes to make an ordinary year 
exactly S2 weeks or 364 days This could be divided 
into 4 quarters, in each of which the lengths of the 
months would be 30 30 31 days , or if preferreil 
there could be 13 months of 4 weeks each every fifth 
ye ir (the last digit of which was o or 5) would have an 
extra week unless the year was divisible by 45 m 
which case there would be no extra week There 
would thus be 8 extra weeks in 45 years the average 
length of the year being 365 2444444 
The true length of the tropic,il year is 3O5 242199 so 
that the error is o 00224 days or i day in 446 years 
this IS a trifling amount and could be corrected b> 
dropping the extra week once in 3000 years in 
addition to its normal dropping every fortj -fifth year 
^he proposed calendar would satisfy the following 
desiderata assuming that the extra week is always 
reckoned at the end of the year (r) any particular 
calendar date would always be on the same day of 
the week , (2) the interval in days between two dates 
in the same year would always be the same , (3) the 
fact of the sequence of weekdays going on unchanged 
would be likely to remove opposition from ecclesias- 
tical and other quarters I he two chief objections to 
our present system from the astronomical point of 
view are the irregular lengths of the months and the 
occurrence of the leap-day early in the year The 
latter flaw is not due to Julius Caesar for he made 
March the first month, as the prefixes Septem-, Octo- 
etc , still remind us so that he saw the advantage of 
putting the leap-day at the end 

The Position of the Solar Apex — ^Ihe positions 
derived for the solar apex, or point to which our 
system «s tending, from the study of tlie stellar proper 
motions, have been far less accordant than one conld 
wish , it has been found indeed that they differ 
systematically according to the faintness of the stars 
the motions of which are utihsed The late Prof 
Kapteyn suggested that this discordance might be 
due to the imperfect correction of systematic errors m 
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the older catalogues tins would affect the proper 
motions deduced from comparison ot these catalogues 
with modern ones and the effect on the position of the 
apex would be greitest for the stars with smallest 
motions Now a determination of the ajiex from the 
radial velocities of stars is indejiendent of this source 
of error and is therefore a useful check M J S 
Paraskevopoulos of Athens Observatory, uses the 
radial velocities of the stirs in Vofite s Citilogue, 
together with 537 additional ones recently published 
from Victorii BC His results given in Astr 
Journ No 813, are — 

RA of Apex 271° 4 272’ 2 271“ 6 +3“ o 

N Dccl of Apex 31° 6 29^ 6 30° 3 1-3“ o 

Sun s velocity km /sec 20° 7 25" 4 23° 33 + 1° 03 

The apex accords well with that usually adopted, but 
the velocity is somewhat greater 

Lost Planet Rkovered -Planet 132 Aethra, 
was discovered by the 1 ite Prof Watson of Ann Arbor 
on June 13 1873 It was one of 22 found by him 
between 1863 and 1877 he was not content merely 
with finding them but he also dett rmined their orbits 
and perturbations ind it his tie ith left a trust fund 
to secure that the 1 cccssary calculations ind observ i- 
tions should continue to be 1 ladc on these planets 
after his deith Aethra appeared to be the most 
interesting of them all from its bige eccentricity and 
small perihelion distance , howt ver, in spite of 
constant endeivour it rein lined lost from 1873 till 
now On December 12, 1922 M B Jekhowsky, of 
Algiers Observatory found a planet of mag 10 >5 in 
RA 3'* 56 I"' N Dccl 18° 27' with duly motion 
-13®' S 2i' It was independently found at 
Simcis on December 19 by M G Beljavsky An 
approximitc orbit by M Jekhowsky makes it highly 

E robable that it is the lost Aethra a conclusion which 
>r Luther has reached independently As further 
observations are desired the following predicted 
positions (from Aslr Nach Circular) may be useful 
January 24 RA s'* 11 5'® N Dccl 4° 33^^ February 
I, R A s'* 10 6®* N Dccl 3° o' The penod comes 
out AS 3 89 years if we assume 13 revolutions since 
1872 but the assumptions of 12 or 14 revolutions 
would give 4 22 and 3 6 ’ respectively The elements 
deduced m 1873 were Penod 3 926 years, eccen- 
tricity o 3314, penheUon distance i 664, longitude of 
penhelion 151® 56', ascending node 259® 40', inclina- 
tion 23° 42' 
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Research Items. 


Deciphering Charred Documents — ^Mr Ray- 
mond Davis, of the Bureau of Standards, Waslimgton, 
finds that the written and printed matter of papers 
that have been thoroughly charred, as, for example, by 
being heated in an iron box or safe, may be deciphered 
by placing the charred sheet in contact with a fast or 
medium plate for a week or two in the dark and then 
developing as usual There appears to be an emana- 
tion that afiects the plate except where the charred 
ink acts as a protective coating It is curious that 
Alms need a much longer contact than plates, and 
that sometimes the effect is reversed unless the film 
IS previously washed and dried 

The Gypsies of Turkey — Prof W R Halliday 
has collected from a wide range of literature an 
account of the Turkish gypsies in the Journal of the 
Gypsy Lore Society (3rd series vol i , part 4) The 
conventional estimate of the numlier of these people 
in modern Turkey is 200,000, but there is no accurate 
material for forming any conclusion which possesses 
the slightest value Tlie more rigid Osmanli hates 
them as inhdels and dreads them as magicians and 
the Christian view of the gypsy s irrehmon and gem il 
roguery is illustrated from the folk tales 1 his 
feeling is based on the laxity of their religious observ- 
ances, for in this area religious rule has the added 
sanction of corresponding with racial or natural 
cleavage This thievish habit and way of life have 
naturally made them unpopular, and it is widely 
believed in Turkey that they dig up graves and eat 
corpses, a belief probably based on their habit of 
eating carrion It is also stated that they drink 
annually a secret potion the composition of which is 
known only to the oldest and wisest of the tribe, 
winch secures immunity from snake-bite They are 
also said to furnish the most expert executioners in 
Constantinople, but this is scarcely credible Their 
employment as bear-leaders is reflected in the dislike 
shown towards black and brown bears, and to the use 
of the skins of these bears by furriers in Constantinople 

CCRCARI^ FROM INDIAN FRESH-WATER MoLLUSCS 
— Maj R B Seymour Sewell has given an account 
{Ind Journ Med Res , vol x Suppl Number 
1922) of the anatomy and biology of 52 cercaria* 
whicn he has preferred to designate by numbers as 
he considers that at present the basis of specific 
distinction is vague The majority of the fresh- 
water molluscs are born in May- August, hve for 
approximately two years and then die from natural 
causes The vitality of heavily parasitised specimens 
IS considerably impaired The maximal periods of 
miractdial infection occur in May- June and in 
September-October, that is, just before and just 
after the monsoon season Durmg an examination 
of nearly 4000 fresh-water snails a double infection — 
two forms of treraatodes developing simultaneously 
in the same snail — was met with only m eighteen 
cases, namely in sixteen Melanoides tuberculatus and 
two Indoplanorbts exustus, the two most widely 
distributed species of mollusc in India Cases are 
comparatively common in which one form of trematode 
was found developing from parthenitse (sporocysts or 
rediai) while another was found encysted in the 
tissues Maj Sewell records that on several occasions 
he observed in sporocysts (producing cercanie XV , 
closely related to Cercarxa vtvax Sonsino) the 
occurrence of miracidia — some of which were still 
III an incomplete state of development and enclosed 
in a thin capsule but others were swimming freely 
in the cavity of the sporocyst The sporocyst and 
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redia are not sharply demarcated stages , it is easy 
to form a graded series beginning with an undoubted 
sporocyst which appears to be devoid of all structure, 
passing through forms — in which excretory and 
certain other organs are partly developed — which 
might be considered either as sporocysts or as rediae, 
and ending with undoubted rediae with well developed 
ahmentary canal, a complicated excretory system, 
definite nervous system and genital organs, and 
active locomotor processes 

Geology of New Zealand — The latest view as to 
the grouping and correlation of the much-discussed 
strata of New Zealand is embodied in one of the 
pamphlets conveniently extracted from the New 
Zealand Journal of Science and lechnology (vol 5, 
No i, 1922) In this Mr P G Morgan, director 
of the Geological Survey, gives geological maps of 
both the great islands, printed clearly in black and 
white, on a scale of i inch to 40 miles If these were 
not so economically printed back to back, they might 
well be mounted by their fortunate possessor and 
coloured according to the international scheme The 
divisions of the Maitai systems (formerly held to be 
Tnassic and Jurassic but now shown to be Permo- 
Carboniferous) are still undecided , but it is clear that 
the grouping of these rocks on the geographical axis 
of the southern island is not a tectonic feature, their 
general strike being north-westerly In the epoch ot 
their deposition. New Zealand lay on the margin of 
Gondwanaland, and it seems reasonabie to suggest 
that the strike of the Maitai systems, when they came 
to be folded was determined by the pressures from 
the south that crumpled the beds m Jurassic times 
in the coast-ranges of the Cape Province of S Africa 
As Mr C A Cotton has pointed out (‘ The Outline of 
New Zealand ' Geographical Review, vol 6 p 320), 
the present form and features of New Zealand have 
been largely determined by faulting with the forma- 
tion of blocks of uplift and depression 1 he dominion 
IS developing its culture on a mere fragment of land 
left among the deeps 

Palaoniological Rlslarch IN China — The third 
Asiatic Expedition of the American Museum of 
Natural History has been co-operating with the staff 
of the Geological Survey of China, and, in view of 
the interest taken in their joint researches, Mr J G 
Andersson, with his colleagues of the Chinese Survey 
have issued a brief summary of the results of the 
Survey’s operations so far as carried out (Bull Amer 
Mus Nat Hist,xlvi art 13) The fossil invertebrates 
are being w’orked out by Dr A W Grabau, now 
palasontologist to the C.eological Survey of China 
At present these have been obtained almost ex- 
clusively from the palaeozoic deposits, and will be 
described in the near future in a work devoted to 
Chmese palaeontology, initiated by Dr V K Ting, 
the director of the Geological Survey of China, and 
entitled ‘ Palaeontologia Sinica " Of considerable 
interest is the discovery pf the first Eurypterus in 
China in the coal measures of the Kaipmg basin 
in strata of Lower Permian age Coal deposits are 
plentiful and range from Palaeozoic to early Tertiary 
By far the most interesting among the plant beds 
of China are the Permo-Carboniferous coal senes, 
while those of the Jurassic of northern China come 
next in in^rtance, and the Oligocene flora of 
Fushun, in Fengtien, is the most representative of 
the Tertiary beds Of the fossil vertebrates the 
prmcipal descnption hitherto has been that of 
Schlosser, who, however, procured his material from 
Chinese medicme shops Mr Andersson has now 
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brought together extensive collections The Hippanon 
clays of northern China prove the richest deposits 
so far The north China loess but rarely contains 
fossils One of the commonest is the egg of a big 
ostnch, Struthiohtkus chenonenits There is also an 
elephant, doubtfully referred to EUphas namadtcus 
No undisputed proof of the existence of Palaeolithic 
man has as yet been obtained, nor of any Older 
Neolithic culture 

Induction Motors as Synchronous Machines — 
In the Journal of the Indian Institute of Science, 
vol 5 part 4 p 37 there is an interesting and useful 
paper by S V Ganapati and R G Pankh on induc- 
tion motors used as synchronous machines From 
the point of view of the engineer of the supply station 
the large wattless current taken by induction 
motors IS a serious drawback to their use, and methods 
are sometimes employed to penalise consumers in 
proportion to the amount of wattless current they 
take I he authors have experimented on induction 
motors by supplying their rotors with direct current 
and thus converting them into synchronous machines 
Ihey found that they were more unstable than 
ordinary synchronous motors, as a relatively small 
decrease in the exciting current caused them to fall 
out of step Ihey find also that, for heavy loads, 
this method involves a sacrifice of efficiency and 
onlj a slight diminution of the wattless current 
It IS also necessary to adjust the excitation to the 
load and hence it 1$ unsuitable for fluctuating loads 
The advantages of synchronous operation are only 
pronounced at times of light load 

Positive and Negauve Valences — The Recueil 
des Iravaux chtmtques des Pays-Bas which was 
founded in 1882 and of which the forty-first volume 
has just been completed, is now to assume an in- 
ternational character since it has been arranged that 
the Recueil will henceforth contain articles in I rench, 
Enghsh and German With this announcement there 
has been circulated a double number for September 
and October 1022 in which this policy has been put 
into operation The issue contains the pajpers read 
at an International Congress of Chemistiy held at 
Utrecht on June 21-23 1922 It includes 14 papeis 
of which three are in English four in French, and 
seven in German The three Russian authors con- 
tribute two papers in h rench and one in German, 
while the Swiss contribution also appears in Trench 
Perhaps the most interesting of these pa^rs is the 
one in which Prof W A Noyes discusses the question 
of pwsitive and negative valences He puts forward 
as evidence of the real existence of oppositely polarised 
atoms the production of an optically active form of 
the diazo compound 

+ N CO,C,H, 

; 

-N'^ \h, CH, CO, C.H. 
where it is almost impossible to find a satisfactory 
explanation of the optical activity except 1^ supposing 
that the two nitrogen atoms differ sufficiently to 
destroy what would otherwise be a plane of symmetry 
of the molecule The question of free radicals is 
also discussed in two papers by Prof Walden and 
Prof Schenck 

Stresses in Reams, Rings, and Chains — ^T he 
honorary members’ lecture to the Junior Institution 
of Engineers for the year 192a was delivered by 
I^f E G Coker, who chose for his subject "that 
branch of the dasticity and strength of materials 
which deals with the stress distributions m curved 
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beams, rings, and chain links ' The lecture is 
printed in the Journal of the Institution Part 6 , 
vol xxxii , and forms a valuable r^sumi of the 
application of the optical properties of transparent 
bodies to the determination of the stresses m these 
bodies It IS pointed out that in plain stress all 
materials which fulfil the pnmary conditions of 
elasticity are stressed in precisely the same manner 
under similar conditions of shape and loading, and 
so the stresses can be found by observation on 
transparent material like nitro-CLllulose The cases 
dealt with are the straight beam subjected to bending 
moment (to show that when the beam is un- 
symmetncal about the plane of bending, the usual 
formula giving the stress in terras of the change of 
the curvature is not correct) discontinuities in 
lieams short beams beams of constant curvature 
under uniform bending moment (as being of theoretical 
interest) the crane hook circular rings, elliptical 
link with and without stud circular link with 
straight sides and various kinds of piston rings 
The mathematical treatment is indicated, while in 
two appendices is given in brief the mathematical 
theory of stresses in curved beams (Andrews and 
Pearson) and of stresses in curved links (Pearson- 
Winkler theory) Prof Coker s lecture is a record 
of important researches on an important subject, to 
which he and his assistants have made very con- 
siderable icmtributions It is of interest to note his 
opinion that the stress distribution in complicated 
bodies 18 one wluch slill demands a very large 
amount of study by analysis and experimental 
researpli ' 

The hiNiiisiic Theory of Space — Ihe logistic 
mathematicians are very boastful of their claim to 
have solved the paradoxes of Zeno by their new 
definition of infinity as a compact senes Their 
doctrine however is not unchallenged Dr Pe- 
tronievics in his ‘ Pnncipien der Metaphysik has 
put forward the theory of the finiteness of the number 
of points in space His argument is set forth from 
the point of view of mathematics metaphysics, and 
also what he terms hvf>er-mctaphysics, and lustoncally 
it is claimed to Oc as old as Pythagoras A clear 
concise and easy account of the doctnne is given in 

Die Lchre \om diskreten Raum in der neueren 
Philosophic ’ b\ Dr Nikola M Poppovich (Wilhelm 
Hraumliller WTen und Leipzig, 1922) It is the 
thesis for the doctorate of philosophy awarded by 
the University of Berlin the year preceding the war 
Dr I’oppovich reviews the whole problem of the 
priii^plc of the continuity and discreteness of space 
from ancient to modern tunes The theories fall 
for him into three types The first he names the 
inhnitistic realistic it includes Bolzano and Cantor , 
the second the mhmtistic idealistic, includes Lcibmz 
and Kant and m the nineteenth century is re- 
presented by Renouvier , the third is the finitistic 
realfstic doctnne of Petronievics Accordmg to this 
last there is a clear distinction between real and 
unreal points The essence of the dcxitnne would 
seem to be that the compact series which separates 
two points IS not a senes of real points m the sense 
in which the two definite points are real The 
compact senes has no other function tlian that of 
holding the two real points apart Thus, to take 
our own illustration (it we are nghtly interpreting 
the doctnne) the integers 1, 2, in the numerical 
series are separated by an infinite, tea compact, 
senes of fractions, but this senes is unreal, te 
imaginary , it serves the single purpose of preventing 
the two units falling into one identity The theory 
leads Dr Petromevics to affirm the absolufoness of 
Euclidean space 
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The Louren^o Marques Meetingr of the South African Association. 


'T'HE twentieth annual meeting of the South 
* African Assoaation for the Advancement of 
Science was held at Louren90 Marques, m the Lyceu 
on July 10-15 under the presidency of Dr A W 
Rogers The meeting was well attended and was 
very successful About fifty papers were read An 
official welcome was given b> the High Commissioner 
for Mozambique and the Mayor of Lourenzo Marques 
There were various visits and excursions to places 
of local interest both on the Hay and inland, and an 
official banquet was given to members at the new 
Polana Hotel 

A popular lecture, illustrated by lantern slides, 
was given by Mr C Graham Botha, Keeper of the 
Archives at Cape Town, on The h arly Development 
of South Africa ” 

The South Africa medal and grant were awarded 
to Dr I B Pole Evans for his contnbiitions to 
botanical science in South Africa 

The presidential address by Dr Rogers dealt with 
' Post-Cretaceous Climates of South Africa ’’ Four 
types of evidence on which recognition of former 
climates depend were discussed These were the 
character of the rocks during the period concerned 
the shapes of the land surface resulting from long 
duration of more or less constant climatic conditions 
the distribution of animals and plants and the 
historical records of man , the lithological evidence 
IS the most important for all but relatively recent 
tunes Lach of these factors was considered in 
detail as regards South Africa, the evidence being 
considered from post Cretaceous times only His- 
torical records of the past climate in South Africa 
apply closely to present-day conditions, allowance 
being made for the progressive settlement of the 
country From personal survey work Dr Rogers 
concluded that in certain districts no deterioration 
of climate or marked loss of water has taken place 
dunng the last fafty years The various lines of 
evidence point to the conclusion that during post 
Cretaceous times the climate of South Africa has 
fluctuated within rather narrow limits that there 
has not been a Pluvial period, if by that term is 
implied a long period of much greater rainfall over 
the whole country that a general lowering of 
temperature in the Pleistocene may have given the 
Karroo and Southern Kalahari rivers longer periods 
of flow but that this more humid era in those regions 
had come to an end long before human evidence 
can be drawn upon for an account of it and that 
South Afnca, like North Africa, the Amencas hnd 
Australia bears evidence to a shifting of the climatic 
belts in the Pleistocene and subsequent times 

The presidential address to Section A on The 
R61e of Astronomy in the Development of Science," 
was given by Dr M A Peres Director of the Campos 
Rodrigues Observatory Louren^o Marques He 
summarised ably some of the chief discoveries and 
laws in astronomical science, and showed their 
influence on subsequent research in other branches 
of physical science Thus astronomical observa- 
tions led to the formulation of the laws of Newton, 
which opened a vast field of other researches Similar 
astronomical observations leading to the work on 
the velocity of hght were the first step towards 
wireless telegraphy The indebtedness of optics 
especially, to astronomical research, was also in- 
dicated, and It was pointed out that the chief con- 
firmation of Finsteins theory was dependent on 
astronomical observations 

“ The Influence of Mineral Deposits in the Develop- 
ment of a Young Country " was chosen by Dr E T 
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Mellor as the Subject of hiS presidential address to 
Section B This was first illustrated by reference to 
the Isumeb Mine in South-West Afnca and Broken 
HiU m Rhodesia The Tsumeb Mine brought about 
the building of a railway from the coast to the mine, 
350 miles away Ihe l3roken Hill Mine practically 
determined the course of the mam Ime of the Cape 
to Cairo railway The railway system of the Union 
of South Africa has been influenced by the goldfields 
of the Witwatersrand The tracing of the extensWh 
of these gold reefs eastwards, the location and 
exploration of new coalfields, and systematic bonng 
for possible oilfields, all depended on an adequate 
geological survey Tlie extension of the Witbank 
coalfield though proved and ready for easy exploita- 
tion, is suspended because of lack of transport and 
a market The connexion of mining developments 
with research m other sciences was considered, and 
It was showm that m the gold industry South Afnca 
possesses a field sufficiently extensive and stable to 
exert more than a temporary influence on the country 
generally 

The presidential address to Section C was given 
by Prof D Thoday and dealt with Carbon 
Assimilation ’ in plants The great advances in 
the knowledge of the subject due to the work of 
Blackman m Cambridge and Willstatter in Berlin 
were summarised attention being directed to the 
work done on pigments The rdlc of iron and of 
magnesium were also discussed The application of 
the subject with special reference to South African 
conditions was detailed The plants of the open 
veld are exposed to the full blare of the sun through 
most of the year, and this is more than sufficient 
to enable an ordinary green leaf to assimilate all 
the carbon dioxide that it needs Paler green or 
golden leaves demand more intense light than dark 
ones for their full activity Consequently veld 
plants have paler leaves, and in extreme cases the ^ 
leaves are ahnost greenish yellow Particulars of 
internal structure affecting depth of colour were 
also discussed as were leaf forms and patternmgs, 
and It was emphasised that such features are not 
merely adaptations to a dry climate but that their 
effects on photosynthesis of carbon dioxide are 
probably of equal significance 

The presidential address to Section D was delivered 
by Dr Annie Porter, her subject being " Some 
Modem Developments m Annual Parasitology ’* 
After a general introduction deahng with degrees 
of parasitism, specificity and the like, recent advances 
m protozoology were first considered Attention 
was directed to the conflicting opinions as to the 
existence of races of Entamoeba htstolyhoa The 
work of Taute and Huber on the lion-identity of 
Trypanosoma rhodesteme and T brucet, as shown by 
direct inoculation of the human subject with game 
trypanosomes was discussed, and attention was 
directed to work on induced herpetoiuomasis m 
vertebrates Flagclloses of plants were described, 
especially those due to herpetomonads some of 
which had been proved capable of infecting mammals , 
also the spirochaetes, amocbie, and other parasitic 
Protozoa found in plants and their reactions on their 
hosts were noted Recent work on neuromotor 
apparatus m Protozoa, and on various organisms 
and filterable viruses associated with infective 
(spirochaital) jaundice, trench fever, and typhtis 
were discussed In helminthology the interesting 
life-histories of schistosomes in various snails, of 
Clonorchis in snail fish and man, of Paragommus 
m snail, crab or crayfish and man, and recent work 






on the life-histones of such organisms as Fasctolopsts 
buskt, Heterophyes, Ascaris, and Strongyloides were 
detailed In entomology hyperparasitism and its 
possible applications Stomoxys as the transmitter 
of North Atrican trypanosomiasis, the r61e of Trom- 
bidium akamushi m nver fever in Japan, and the 
part played by vanous ticks m a ptculiar form of 
human motor paralysis in Amenca were among the 
topics discussed In conclusion some of the sot lo 
logical applications of parasitology were mentioned 
and, the need of moie provision for research work 
was emphasised 

The residential address lo Section E by Senator 
A W Roberts, related to Certain Aspects of the 
Native Question The changes m national life 
and m the mental attitude of the nati\e, due 
to gradual disappearance of the old tribal system 
were discussed The growing desire for individual 
possessions and the movement among the younger 
generation of Bantus for racial solidarity were 
considered as natural steps in the evolution of i 
race The immigiation of the native into industrial 
areas, the change in habit and m outlook, the bad 
features of location life and the need for projier 
housing were emphasised The history of native 
education was traced and it was shown that the 
system in vogue it present had served its purpose 
New ideals in native education should be in the 1 
direction of material progress lictter means of 
agriculture and village and home industries Ihe 
piinciples of goofl citizenship need impressing on the 
native as well as on the white The extension of 
opportunities of work for ediuated natives and their 
feeling regarding their present economic limita 
tions were discussed J he political future of the 
native and the extension to other areas of the 
system successful in the Transkei were considered 
Mutual understanding between white and native 
IS necessary 

1 he presidential address of Dr J Manus Moll to 
Section I was entitled ' Certain Mental Disorders 
which may be regarded as Preventable ’ Mental 
disorders were considered m two groups — the ‘in- 
toxication psychoses caused by a poison in the 
wide sense and producing changes m the brain, and 
‘ germ ' or functional psychoses where no 
causative poison occurs, no* microscopic alterations 
and no dementia The intoxication psychoses due 
to other illnesses, tg enteric, were bnefly noted 
Alcoholic insanity, with its great dangei of recurrences 
was consickrecl In the case of inmates of native 
mental hospitals m South Afnci, dagga (Cannabis 
indica) may be an important etiological factor 
Syphilis IS decreasing m South Africa Malaria is 
not only a factor in some cases of insanity but ilso 
in intellectual retardation and enfecblemcnt in the 
country Dementia precox is serious zi per cent 
of the admissions to mental hospitals in the Union 
being due to this The work on internal secretions 
and on psychopathology was mentioned In the 
germ psychoses the personality of the patient is the 
mam factor J he role of sex-complexes was shown 
to have been overrated by hreud and some of his 
followers The reciprocal reaction between the 
personality and the circumstances of a patient bad 
to be reckoned with The need for stwly and adop- 
tion of the principles of mental hygiene was urged 
Heredity was a serious factoi in msanity If segrega- 
tion and non-propagation of the mentally unht 
were 'enforced future incidence of this condition 
would decrease by 50 per cent 

It IS only possible to notice some of the mterestmg 
apers read before the various sections Nearly 
alf of the papers were contributed to Section D 


In Section A a useful paper was read by Mr R H 
Fox on the waterworks department of the Antofa- 
ga<'ta (Chile) and Bolivia Railway Company 

In Section B Mr B J bmit contributed a paper 
on his investigations of ditterent methods of testing, 
Babcock milk -bottles the volumetric method was 
preferred Mr C O Williams continued his account 
of expenments on the chemical control of lattle- 
dipping tanks the addition of coal-tar disinfectants 
to arsenical dips was uneconomical Dr P A 
Wagner desiribed vanous specimens of Desclouite 
from South-West Africa » 

In Section C Prof G Potts continued his account 
of expenments on the pollen of the pepper tree as a 
lause of hay fever in Bloemfontein Prof J W 
Bews and Mr R 1) Aitken discussed the measure- 
ment of the hydrogen ion concentration in South 
African soils in relation to plant distribution Mr 
Aitken also desenbed the effect of slope exposure on 
the climate and vegetation of i hill near Mantzbiirg 
Mr A J Taylor dealt with the composition of some 
indigenous grasses both from the chemical and the 
botanical aspects I he economic values of the 
grasses were indicated 

In Section D Mr J Sandground read a short 
piper on dphilenchwi phvUophagus parasitic in 
chrysanthemums noting its effects m South Africa 
Prof h H ( liiver dealt with the effect of temperature 
on the rate of growth in young animals the greatest 
increase in weight occurred during the cooler months 
Mr A 1) Stammers described keratomalacia among 
rats suffering fiom deficiem y of vitamin A Dr 
r P Neser sent an interesting paper on the blood 
of equines Prof E Warren described and illustrated 
the early stages of development of the non aquatic 
tadpole of Anhvdrophryne rattravi predetermination 
of sex occuricd in the eggs Prof J E Duerden 
discussed old and new views on the origin of feathers 
from 'cales Prof Duerden and Mr R Pssex 
desenbed the degeneration of limbs in species of 
(. hamajsauran lizards Prof Duerden and Mr V 
Eit/Simons lecorded a senes of variations found by 
them m the tenth rib of the i<nguin Dr E G 
Cawston descnlvcd and exhibited sjiKimens of 
Mollusca from lagoons in Valal Prof H B Fantham 
lontinucd his account of si me paiasitic Protozoa 
found in South Africa noting the occurrence of 
herpetomonads m cibbagt plants Prof Pantham 
ind Miss E laylor desenbed the continuation of 
their researches on Protozoa found m some South 
Afiican soils Mr C B Hardenberg discussed 
economic cntomo’ogv m Mozambique Dr L Soro 
meobo described from the hygienic point of view, 
vanous native wines and spirits made in Mozambique 
Dr M M Prates presented £> contribution to the 
stud\ of human parasitology in Mozambique, and 
he also described the vanous diseases of the eyes 
occurring there Mr J Hewitt discussed ancient 
southern land connexions of Afnta 1 he sei tion 
considered favoiirablv a draft bill for the establish- 
ment of a national park and game leservc under 
the direct control of the I'nion Government 

In Section E Rev C Pettman contributed further 
remarks on Hottentot place - names Rev H L 
Bishop read interesting papers on Si Ronga proverbs 
and folklore and on the aescriptiv'e complement in 
Si Ronga Madame V Gomes discussed the N and 
L intervocalic in archaic Portuguese Prof W A 
Norton dealt with Dr 1 heals historical work on 
South-East Afnca, and pleaded for a continuance 
of such work He also exhibited a glossographic 
map of South Afnca 

In Set tion E, Mr C G Botha illustrated the early 
histoiy of the Cape Province by a consideration of 
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I^utch place-names Mrs Mabel Palmer discussed by Captain A Cardozo, on the currency problem in 
some Australian proposals for a wage varyi^ in Mi^mbique 

proportion to the size of the family Mr F S The next annual meeting of the Association will 
Lme-Noble outlined some practical applications of t^e place in July 1923 at Bloemfontein, under the 
modem psychology There was a discussion, opened piWidency of Prof J D F Gilchrist H B F 


Mental Character and Race 

T IS a commonplace of anthropological study that, 1 capable, like brachycephaly, of being used to refer an 


* in inypstigating the customs of primitive races, 
the difference in level of culture between observer 
and observed entails a difference in mentality and 
outlook whicli it IS one of the aims of anthropological 
training to overcome But it is also a matter of 
common observation that this same difference exists, 
if in a lesser degree between peoples at the same stage 
of civilisation and even between individuals or groupm 
of individuals forming part of the same people or 
nation The works of travellers, geographers and 
historians both ancient and modem, abound in 
characterisations of the mental qualities of the 
various peoples of the world both civihsed and un- 
civilised , but when the ethnologist comes to the 
investigation of the problem of racial differences in 
mental qualities, he is confronted with a two-fold 
difficulty On one hand he is, at present, for the 
most part, dependent upon empirical observation 
from which it is difficult to eliminate the personal 
factor, and, on the other hand, it is not clear how far 
if at all, mental characters can be correlated with the 
physical characters upon which the ethnologist; bases 
nis classification of races In the solution of this 
problem it is essential that the anthropologist should 
secure the co operation of the psychologist and it was 
with this object that a discussion on Mental Char 
acter and Race ' was held in a joint session of the 
Anthropological and Psychologica .1 Sections at the 
meeting of the British Association at Hull in Sep- 
tember last 

The discussion was opened by Prof J L Myres, 
who said that the principal consideration to be sub- 
mitted to psychologists and ethnologists alike was 
that in many individuals in any modem society of 
mixed ancestry, dispositions and faculties differ 
Such mental qualities are inherited like physical 
q^ualities and characters It might be assumed that 
they stood in some direct relation to some element 111 
the nervous system Further, some mental quahties 
seemed tt) be associated with some physical characters, 
as for example a ‘ fiery “ temperament with red 
hair Some of these physical characters are ij^ial, 
or (Uke red hair) seem to result from crossing of 
racial elements The analogy from the ai^jucial 
selection of the breeds of domesticated animals indi- 
cates that it is possible to enhance or combme mental 
qualities It did not always happen that the indi- 
vidual exhibited the charactenstics desired, as in 
the case of the “ gun-shv ‘ pointer, and the ".gun- 
shy " member of a military family It would appear, 
however, that the hypothesis of correlation and 
transmissibihtv of psychical characters stands the 
test of practice in domesticated animals, the nearest 
analogue to the long domesticated animal man, a 
single species broken up into strongly marked racial 
strains 

Prof Myres went on to pomt out that the older 
ethnologists characterised racial types by mental as 
well as physical characters, and quoted as an example 
the chiiracter of the Northern Mongols in Keane’s 
" Man, Past and Present," He pointed out that 
such a characterisation included (a) a descnption 
of mere psychological reactipns to external stimuli 
conceived as characteristic of the racial strain and 
NO 3779. \OL. Ill] 


individual to his racial type (6) a descnption of 
social reactions {r g “ sense of nght and wrong ') m 
which a social, cultural element was introduced The 
individual has a post-natal experience as well as a 
pre-natal equipment, and in investigation it might be 
difficult to eliminate disturbing factors Prof Myres 
stated, however that he himself had found that the 
otfspnng^of British fathers and Greek mothers brought 
up in a Greek environment differed as markedly from 
pure Greeks in their attitude towards discipline and 
labour as they did in physique temperament closely 
following brew 

Modern ethnology, relying on analogue and experi- 
ment had made most progress in the department of 
sense jierception , but even heio one of the first 
results had been to show how intimately the social 
factor was involved, as for example in inducing a 
native to give a fair trial to an expenment beyond his 
social horizon and in eliminating the disturbing factor 
of an inadequate language, e g in the case of colours 
In summing up the problem. Prof Myres said that 
the ethnologist, and, in particular, the social anthro- 
pologist, must define more clearly the elementary 
terms in their characterisation, while the psychologist 
must go further in laboratory work on such comjMex 
maiufestations as the sense of nght or wrong," 
irrespective of race or breed 

Dr C S Myers, president of the Psychological 
Section, said that the chief determinants controlling 
mental characters were heredity and environment 
On the physical side environment — climate, tempera- 
ture food supply, and the like — acted directly and 
indirectly, especially on the internal secretions which 
affect the functions of the emotions Environment 
must have played an important part in producing 
such differences as distinguished Amencans Aus- 
tralians, and New Zealanders , but it was not known 
with certainty how these differences came about, nor 
how permanent they were likely to be Different 
parts of the same country exhibited distinguishing 
charactenstics In England, for example, Yorkshire 
an4 had for long been noted for musical ability 

What did this mean in terms of race ? Where there 
was lack of mgenuity or artistic skill, were thes%^ 
qualities latent, awaiting the encouragement of'‘ff® 
more favourable environment ’ had shown 

that contact of culture produced, something new, and 
apparently the same apphed to an individual 

Dr Haddon said the results of the psychological 
observations made by the Cambndge Expedition to 
the Torres Straits had been largely negative A 
scheme should be worked out for the observation of 
the emotional content of the attitude of primitive 
peoples towards their own ceremonies 

Dr Cynl Burt said that experimental t^ts of 
mtelhgence and other inborn mental capacities usually 
yield a correlation of about o 5 between the perform- 
ances of parents and those of their children Thus, 
mental quahties seem to be mbented to much the 
same degree as physical Small but distinct and 
constant differences are discermble between the aver- 
ages for different nations and races On the whole, 
however, mdividual differences tend almost to swapip 
the group differences On the temperamental doe, , 



FtSUUARY 3. 1923] 


naturM 


group differences are possibly larger and there is 
some evidence to show that differences of so-called 
temperamental type may be associated with racial 
differences (e g the so called " objective ’’ type 
with Nordic physical features and the so-callcd 
“ subjective ” type with Mediterranean) 

Mr Fallaize pointed to the persistence of ccrtam 
mental qualities m different races noted by the older 
travellers and histonans 

Dr Shrubsall said that he had observed that the 
children of Chinese fathers and English mothers in 
I ondon schools brought up m much the same environ- 
ment as English children, ivere intellectually as quick 
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as the latter but showed no inclination to take part 
in games Among English children differences iff 
pigmentation appeared to be associated with differ- 
ences m direction of aptitude 

In summing up the discussion Mr H J E Peake, 
the president of the Anthropological Section, said 
that while no very definite conclusion had been 
reached, it was clear that tlu aim of in\ estigators 
must be to eliminate the personal element while 
psychologists should endeavour to break up mental 
characters into such simple factors as might be sub- 
jected to reaction tests as courage had been shove n to 
be the rea< tion to danger 


Scientific and Industrial Research ^ 


''pHE Committee of the Pnvy Council tor bcientific 

^ and Industrial Research has issued its seventh 
annual report, with that of its Advisory Council, 
covering the year igzi-igzz I he first few pages deal 
with the income and expenditure of the Dcpaitmcnt 
of bcientihc and Industrial Research and with its 
efforts to obseive the spint of national eionomy It 
IS pleasing to record that the Geddes (yommittee 
on National Expenditure has not found it necessary 
or expedient to recommend any reduction m the 
estimates beyond that proposed by the Department 
Itself The total expenditure dunng the financial 
year igzi-iqzz was nearly 525 585/ made up of 
190 024! at the National Physical Laboratory (nearly 
100 000/ being recovered in fees etc ), 46,616/ at 
the Fuel Research Station, 57,423/ for the Geological 
burvey and Museum, 10,323/ at the Building Research 
btation, 17,750/ at the Low Temperature Research 
Station, 21,464/ on the work of the Cb-ordinating 
Boards and Committees, 5988/ on minor research 
programmes, 86,355/ (from the million fund) in grants 
to the Research Associations, 8287/ in grants to other 
bodies, 43 793/ m research studentships and 37,561/ 
on administration at headijuarters 

By far the major portion of the report however 
deals with the plans and achievements of the various 
research organisations associated with the depart 
ment Considerable interest will be awakened m 
the twenty -four industrial research associations, 
twenty-two of which are already m active operation 
A few of these associations have now been in existence 
long enough to have produced results of practical 
value, examples of which are given Thus, the 
British Portland Cement Research Associatibtt has 
been able to effect considerable economies m fuel 
in many works through the results of its researches 
on rotary kilns and advice on scientific management 
The British Sttentlfic Instrument Research Association 
has introduced a new polishing powder and an 
abrasive for the production of lenses and prisms, by 
means of which grading and hand work axe eliminated, 
gnd much time is saved 1 he Bntish Cotton Industry 
Research Association has produced an instrument for 
the testing of yarns, continuous lengths being examined 
instead o1 short pieces as hitherto, with the result 
that important variations have been revealed m 
certain yarns, which are introduced by the method 
of spinning Finally, the Linen Industry Research 
Association has developed a pedigree strain of fiax 
seed which gives much higher yields of fibre than 
any ekistmg vaijety, and has discovered methods 
whereby flax and hemp may be distmguished at all 
Stages of manufacture. It is obvious that these are 

‘ KeSoU u>« Comwltt« of ftc Ppivy Council for Sclentiao und 
liMMtlnal RnenrUi for (b* Y«tr 1911-21 (Cnxl, i;3j) Pp iv+123 
<Ld^on HM Stationery 0 «ce if--' " — ‘ 
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not isolated pieces of work, but rather the first-fruits 
of a considerable hirvest which has been patiently 
husbanded by the research associations and it is no 
seciet that a mere catalogut of the further results 
which hive been published in the scientific press 
sim c the report was written w ould occupy considerable 
space 

The value of co-operation between the research 
associations is emphasised again Several instances 
are mentioned of two or more associations ittackmg 
a common problem the most interesting rases being 
those m which the participants arc respectively 
consumers and proiiucers of the materials investigated 
Mutual efforts of this kind must result in improve- 
ments m useful commodities and possibly in a lowering 
of the cost of production 

Considerable space m the report is also devoted 
to the work of the co-ordinating research boards, 
which more directly serve national interests Attention 
IS directed to the commendable willingness of the 
Service departments to enlist the co-operation of out- 
side bodies and to arrange for the open publication of 
the results of the work undertaken when those are 
of sufficient general interest I he co-ordinating 
research boards consider an enormous variety of 
problems m physics, c hcmistry, and engmeenng, 
including radio telegraphy, chc liquefaction and 
storage of gases the deterioration of fabrics used by 
the fighting servires, anhesives, and lubnc<ation, and 
the report mentions several of the results obtained 
Furthermore jiublic interest should be aroused m 
the work of the Fuel Research Board which has 
issued most valu,<ble information in a number of 
publications which have already been noted in these 
coluMins, fg m Nature of November 25 1922, p 
718' When the report on experiments on low tempera- 
ture carbomstition was discussed The work of the 
Food Investigation Board is also of common interest, 
and important advances are reported in the study 
of cold storage, and the bacteriology of canned meat 
and fish 

A "hseful discussion of the terms ' pure and 

industrial ’’ research is given, the distinction bemg 
mainly a question of the source from which the impulse 
to the conduct of research is derived It has been 
all too common on the part of workers engaged In 
‘ pure ” research fof a very few problems to be 
pursued through all mvitmg ramifications, with the 
result that while certain small areas may be very 
thoroughly cultivated, the worker remains un- 
impressed by the vastness of the unexplored territory 
outside his own subject The problems facing any 
one 'industry are much more varied than is frequently 
imagined, and the gaps in scientific knowledge whi^ 
they reveal are often astonishing For example, 
the Cotton Research Association finds it iffecossary 






to study the fundamental properties of single cotton 
hairs the existing data being very scanty , the 
Photographic Research Association is investigating 
the properties of silver haloids and gelatin , the 
Portland Cement Research Association is endeavour- 
ing to ascertain the exact nature of the compounds 
constituting Portland cement and the perfection 
of <in abr isivt and a polishing pon der by the Scientihc 
Instrument Research Association followed an in 
vestigation of the primary phenomena of grinding 
and polishing 

Two interesting examples of the interjAay of 
' pure and ‘ industrial ' research are given On 
one hand the knowledge gamed by an investiga- 
tion into the fundimental physiology of living and 
dead food stuffs has cleared up the mystery of the 


brown-heart ” of apples, which has caused severe 
losses in shipments from Australia The “ disease ’ 
has been attributed to insect injury in the orchards, 
but IS now known to be due to the effect of the carbon 
dioxide engendered by the fruit itself in the badly 
ventilated holds of the ships On the other hand, 
the study of the structure of coke at the Fuel Research 
Station has led to the conclusion that carbon in this 
form IS a vitreous substance of great hardness which 
profoundly affects the problem of the allotropy of 
this element Some of the results obtained were 
described in Naiure of January 27 p 1^3 

The industrial rese ireh associations are < om- 
paralively young bodies, but such as ha\ e already 
issued reports on investigations undertaken have 
given ample justification for their existence 


The Gold Coast Survey 

''PHt Survey Department of the Gold Coast winch warp and split the woodwork of boxes, instruments, 

^ was closed during the war was reopened m and tent poles The surveyors of course have to face 

10 JO bv the present t>ov ernnr Sir F G Guggisberg malan i and other forms of sickness 
who h id fonntrlv initiated the survey of a consider- An important part of the new Survey Department 
able jiortion of Nigeria J he long cessation of survey is the Survey School at Oduniase for the training of 
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Fio i — A field survey camp on the match 

work on the Gold Coast had left matters m a bftek- native ^utveyors A three years’ course m the school, 
ward state To cope with immediate needs the'de- followed by four years service with the Government, 
artment was strengthened, and it is believed that qualifies a native to start in private practice There 
y 1924 the lost ground will have been regained and are apparently good openings in this profession for 
the country will be provided with a modem survey African surveyors ’ ' 

department Lieut -Col R H Rowe is m charge of In addition to the Topographical bfanch of the 
the new department, with Maj G H Bell a^t the surv’cy there are two others — the Cadastral and the 

head of the field - work The survey jpartiep are Records and Reproduction branches In the Cadas- 

organised in three sections which refit in England tral branch a great deal of work on land surveys and 
from July to September, when they leave for the town plans has been done The Records branch is 

Gold Coast in order to take full advantage of the gathermg material for gazetteers and handbooks of 

' dry ” season Each section is divided into several the country ajid the Reproduction section is engaged 
completely equipped “ field camps," under European m prmting road-maps, statistical maps, and diagrams 
surveyors ’ The topographical sheets of the survey on a scale of 

The country that has been surveyed dunng the last i to 125,000 are not being printed in the colony, but 
two field seasons has been mainly dense tropical by Messrs W and A K Johnston (see Natorb, 
forest, presenting great difficulties to the surveyor November ii, p 647), to whose courtesy we owe the 
Lines must often be cut through the forest m^order acemnpaDying illustration (Fig 1) About 15,000 
to reveal the surface features Even m the dry square miles have already been surveyed, and it is 
season there are climatic difficulties From Decembw expected that the present season's field work will 
to March the liarmattan frequently occurs and ob- practicsdly complete the maps of the Gold Coast 
scures the vision At other times the dry winds Colony itself and also a large area m Ashanti 
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Paris Academy of Sciences 

BonAPARTL and LOUIREUIL tUNDS 
/"'RANIS for research from the Bonapar 
Loutreuil funds have been allocated as fc 
UonapavU fund — Six applications havi 
examined and t}vo grants are recommended 
(i) 5000 fiancs to the Association lyonnai 
le diveloppcmcnt des lechorchcs de pal6oi 


especially as regards the estimation of carbon dioxide 
in flue gases 5000 francs to the Rcole sup^neure de 
perfectionnement industricl ts a contribution to the 
expenses of this institution 2000 frincs to Wilfred 


humaine et de prcliistoire, for carrying on extav* 
in the celebrated prehistoric deposits of bolutrd 
(2) 2000 fiaiics to Charles 1 c Morvan for 
pletion of the publication of the systematic 


expenses of this institution 2000 trines 10 wiiireu 
from the Bonaparte and Kilian to .issist the publication of a geological 

I been allocated as follows bibliography of the south east of France , 5000 francs 

applications have been Emmanuel de Maigciie for the preparation of the 
are recommended publuation of a tectonic map of 1 nrasi i 15000 

Association lyonnaise pour fjancs to Jean AI isc irt for the publication of a part 

ichorchcs de pal6ontoIogie astronomical work of I ui/ct 3000 francs to 

for carrying on excavations jyj bcraiui for his researches on itniospherics 

:ic deposits of bolutrd jj, tireless telegraphs "ind their application to the 

irles 1 e Morvan for com- prediction of storms 15,000 francs to the Academy 

m of the systematic and Sciences for the publication of the catslogue of 


photographic m ip of the moon 

Louhiuil fund — Thirty one applii itions wete 
Considered and grants weie recommended as follows 

(1) Ihe National Museum of Natural Histoiy 
8000 francs to Desire Bois for the publication of the 
first two parts of a guide to the collections of cultivated 
plants "it the museum 

(2) Ihe central council of observatories looo 
francs to the National Observatory of litsan9on for 


Tes 1 c Morvan for com- prediction of storms 15,000 francs t 
n of the systematic and Sciences for the publication of tl 


Abraham oscillograph 3000 students eluring the past 


University and Educational Intelligence 

Birmingham —Ihe twenty third yearly meeting of 
the Court of (rovcrnois is to be held on I ebruary 8, 
and a summ try of the events of the past academic 
y(ar uill be presente<l in the reports of the council 
mid principal (Mr C (.rant Robertsonl The number 


francs to Auguste Lebcuf for the purchase of an oven off and the proportion of women increased 

reeiuncfl for researches relating to the simullanexiiis py^ept in the Faculty of Medicine in which it was 
action of temperatuie and pressure 011 chronometers loeecr th ui it had been for some yt irs It is hoped to 
for aviation purposes repeat, during the piesent session the post-graduate 

(3) Council for the improvi ment of the Ecole poly- course on The Medical Aspect of Cnme and Punish- 

technique Oooo francs to Alfred Perot, for the con- for qualified practitioners which was given 

structionof in apparatus elesigned for the venhe i turn of by Drs Maurice Nuolls (lecturer in psycho- 

aformulagivenby the Russian physicist, W Michelson therapy), Hamblin binith, W A Potts and Percy 

(4) National Veterinury School of Alforl ifaoo ^ Htights bir I redi lick Mott has been appointed, 

francs to the school which, together with balance of three years lecturer m morbid psychology A 

8000 francs remaining from the sum granted m 1920 ]3oard of Research m Mental Diseases on which 
IS allotted as follows —5000 francs to Adrien Panisse't (iniversity and the Asylums Committee of the 

and Jean Veige, for researches on the chemicothciapy City Council are represented has lietn formed Sir 

of the infectious diseases of domestic animals 2000 pr/denck Mott is honorary director of research, 

francs to Edouard Bourdelle and Andr6 Rochon- funds are being supplied by the Asylums 

Duvigiiaud for lesearches on vision in viumals 2000 Coniinitteo of the Citv Council The most urgent 

francs to \lbcrl Henry and Charles laiblois for re bniversity at present is the removal 

sean5hes on the etiology, pathogeny and treatment of biological gioup e>f sciences to new buildings 

parasitic cutaneous affections of domestic animals , Ldgbaston This would set free room at Mason 

600 francs to G9.bnel Petit for the purchase of a which 1 urgcutlv required for the I'aculties 

microscope of Arts and Medicine Reference is made to the 

(5) National Vetennary School of 1 yens 4000 s^oessful work of the Workeis Educational Associa- 

francs to Fran90is Maignon for the continuation of importance of the co operation of 


Duvigiiaud for lesearches on vision in viumals 2000 Coniinitteo of the Citv Council The most urgent 
francs to \lbcrl Henry and Charles laiblois for re University at present is the removal 

searefbes on the etiology, pathogeny and treatment of biological gioup of sciences to new buildings 

parasitic cutaneous affections of domestic animals , Ldgbaston This would set free room at Mason 
600 francs to G9.bnel Petit for the purchase of a ^ojEge which 1 urgcutlv required for the I'aculties 
microscope of Arts and Medicine Reference is made to the 

(5) National Vetennary School of 1 yons 4000 s^oessful work of the Workeis Educational Associa- 

francs to Fran90is Maignon for the continuation of importance of the co operation of 

his researches on organo/ymotherapy and for a study University in that work — It is essential that 

of the physico-chemical constitution of the diastases educational work should be controlled by the 

and the mechanism of their action 4000 francs to t’„,^ersities, if only to secure the right standard 
Joseph Basset, for the purchase and feeding of expri- (,£ additional qualifud University 

mental animals required for testing two new methods ,„,,tructors is already apparent 

of producing immunitv 2000 francs to G Marotel to ^ Nash has been appointed senior lecturer 

allow him to continue his researches on the treatment petroleum technology under Prof R R Thompson 

of mange m the dog by a new method jyj/ j^ash has had experience m petroleum produc- 

(6) National Vetennary School of Toulouse 2500 refining m Persia Russia, and other parts 


francs to Ch’arles Besnoit for an expenmental study j world 


of the methods of intensive applic. 


for general use, 2000 francs to Jean l^fon, for lor a tnr^ yea s ^ subject 

competing the previous grant o ^or vanished from the University 


the purchase of an Emthoven string galvanometer , 


which has for the time vanished from thi Univeraty 
He and Lady Yarrow further offer, if the student 


animal organism of pyrr^ groups contemed in f<»d. f year an " E^\ arrow lectureship 

I W ”a n™ “ ” m P.ychop.thotogy 

. rJorzSokkTh^^d of the faculty of zoology in 

le University of Basle, will lecture this term on th 


Grants —1000 francs to Juhen Achard. is advertised as vacant 
; his monograph on the Madagascan Prof Zschokke, h^d 
he family of Sckphideideae , 6000 francs the Univereity of Basle, will lecture 
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Societies and Academies. 

London 


College m October 1923, a studentship of the annual 
value of 130 / , which shall be tenable for two years 
and renewable but only m exceptional circumstances, 
for a third year The studentship will be awarded 
at the beginning of October, and applications should 
be sent so as to reach the Master of Emmanuel, The 
Master’s Lodge, Emmanuel College not later than 
September 18 

London — The Senate has resolved to increase the 
annual grant to the Marine Biological Association, 
Plymouth, from 25/ to 50/ for the next five years 

The following doctorates have been conferred — 
D Sc in Embryology Mr G S Sansom an internal 
student, of University College for a thesis entitled 
“ Early Development and Placentation in Arvtcola 
(Mtcroltts) amphtbtus, with special reference to the 
Origin of Placental Giant Cells '* D Sc tn Physiology 
Dr G V Anrep an internal student of University 
College, for a thesis entitled ' The Metabolism of the 
Submaxillary Gland ” 

Dr Eustace E Turner has been appointed demon- 
strator in the chemical department of the East 
London College 

St Andrews — Principal J C Irvine Dr William 
Low, and Dr Angus MacGillivray have been appointed 
representatives of the court of the University on a 
standing joint-committee constituted by the court and 
the directors of the Dundee Royal Infirmary for the 
purpose of recommending suitable candidates on the 
occurrenceof vacancies in the chairs of clinical medicine 
in the University, and also of harmonising the activi- 
ties of the University and the Infirmary in matters 
common to both Prof D Arcy Thompson ha» been 
reappointed representative of the court on the council 
of the Scottish Marine Biological Association 

Major-Gen Sir Geraid Eilison will unveil the 
war memorial of Fast I ondon College on Wednesday, 
February 7 at 3 p m 

A Swedish professor of education, contrasting 
Swedish and American schools, remarked that in his 
own country the word “teacher” is not a noun 
feminine as it is in America That the criticism is 
not without some foundation is shown by the statistics 
ublished in Bulletin, 1922, No 8 of the United 
tates Bureau of Education The number of men 
students enrolled m normal courses in all normal 
schools and teachers’ colleges m 1919-20 was 19,110 
out of a total of 135,418, or 14 per cent , in teachers’ 
colleges the percentage was 18 in state normal schools 
13, in city and county normal schools 6, and in private 
normal schools 9 Comparative tables of statis^cs 
of the five years 1899-1900, 1904-5, 1909-10, 1914-13, 
and 1919-20 give the numbers of women students 
m normal courses as 45,394, 49,346, 68,815, ®o>347> 
116,308, representing the following perientages of 
the total numbers of students in such courses 65, 76, 
78, 80, 86 The teachers’ colleges referred to, 46 in 
number, are institutions having a four-year course 
above the secondary school and granting a degree 
Of the total number of men students in normal 
courses (19,110), more than half (9763) were enrolled 
in these colleges It is true that a very large propor- 
tion of the teachers in American schools have not 
passed through normal schools and that the percentage 
of men teachers is not necessarily the same as the 
percentage of men atudents in teacher-ttalfiing institu- 
tions i^tistics of City School Systems 1919-26 
bulletin, 1942, No 17), however, tell a similar tale. 
'They show that the percentage of men teachers m 
city schools (including schooEs m towns -having' a 
population of 2 500 or more) Is r i , while in city element- 
ary schools the percentage la only 4 It w probably 
sate to assume that rural schools wpuld show an even 
Ibwer percentage 

NO- 2779, VOL 1 1 1 ] 


Royal Society, January 25 — Sir Charles Sherring- 
ton, president, in the chair — A V Hill The potential 
difference occurring in a Donnan equilibrium and 
the theory of colloidal behaviour L^b has shown 
experimentally that there is a potential difference 
between a colloidal solution ot a protein and a crystal- 
loid solution with which it is m equilibrium across a 
membrane, impermeable to the protein but permeable 
to the other bodies involved It vanes in the same 
general manner as tlie osmotic pressure, the v iscosity 
and the swelling The vanation can be deduced, m 
general, from the theory of the Donnan equilibrium 
One of tliB chief arguments employed by Loeb, how- 
ever, 18 mcorrect Loeb shows that the potential 
difference observed eirocnmentally agrees very exactly 
with that ’ calculated ’’ from the difference in hydro- 
gen ion concentration, also observed expenmentally 
This IS a necessary consequence of the manner in 
which the observations were made — E t Armstrong 
and T P Hilditch A study of catalytic actions at 
sohd surfaces X The mteraction of carbon mon- 
oxide and hydrogen as conditioned by nickel at 
relatively low temperatures A practical synthesis 
of methane A mixture of equal volumes of carbon 
monoxide and hydrogen passed over nickel at tem- 
peratures 220-280° C was largely transformed into 
methane and carbon dioxide 

2C0+2H,«C0,+CH4 

This action affords the simplest and most economical 
means of producing methane in quantity since a 
suitable gas mixture exists in ordinary commercial 
water-gas when the latter has been freed from catatyst 
poisons by removal of sulphur compounds The 
experimental data obtained are compatible with a 
combination of the " water-gas reaction ’ with the 
normal hydrogenation process Thus of two volumes 
of water-gas (2CO + 2lli), one molecule of carbon 
monoxide and a molecule of water interact and yield 
a molecule each of carbon dioxide and of hydrogen, 
the latter, with the balance of hydrogen present m 
the original gas, furnishing sufficient hydrogen for the 
normal hydrogenation of a second molecule of carbon 
monoxide — J Holker The penodic opacity of certain 
colloids m progressively increasing concentrations of 
electrolytes The method of testmg the effect of com- 
mon salt on the typical emulsoid colloid, serum, was 
described Into each test-tube was pipetted o 5 c c 
of undiluted serum and to each was then added 2 c c 
of solution of sodium chlonde, which progressively 
increased in concentration m each successive tube 
The tubes were shaken and placed m a thermostat 
at 40” C for four hours Then the opacity of 
the solution was determined The phenomenon is 
periodic and is given by coUoids of both the emulsoid 
and suspensoid type, and by animal, vegetable, and 
mmeral colloids it is also pven by certam mixtures 
of simple aqueous solutions of morganic salts Emul- 
soid colloids tend to give many oscillations of low 
amplitude Suspensoid colloids tend to give few 
oscillations of high amplitude ’The phenomenon is 
not an optical mterference of the hght scattered by 
colloidal particles, but is a definite oecillatory change 
m the plwsical condition of those particles — K ' 
Rideal ana R G W Norrish The jwotodiemistry of ' 
potassium permanganate Pt I the appheation of 
tec potefitipmeter to tee study of photochemical 
change Pt If On tee ener^ticS of the photo- 
decompositioa of potassium permanganate, The . 
electrode potential Of potassium permangmiate when 4 
illummated twth ultia-vlolet Jighf from the zfieroiuy 
vapour lamp undergoes a change (ea o 25 volt) aoa 
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recovers slowly m the dark This change is correlated 
with a photochemical decomposition of the perman- 
ganate, made apparent by the separation of a precipi- 
tate of the composition K ,0 aMnO,, and the forma- 
tion of a sol of MnO, Illumination establishes a 
photochemical stationary state KOH being simul- 
taneously produced by the decomposition, and 
removed by combination with the colloidal MnO, 
This involves an alteration of the P„ of the solution, 
which causes the electrode potential changes The 
decomposition is monomolecular over the range of 
concentrations investigated The decomposition of 
acidified permanganate under identical conditions ls 
of zero order due to non-formation of colloid The 
photoactive radiation lies in the ultra-violet absorp- 
tion spectrum of potassium pennanganate and the 
Hg line at 3128 AU is considered tlie chief agent 
The quantitative absoiption of radiant energy is in 
agreement with the Einstein law of Photochemical 
Equivalent, a result of special interest as the first 
instance of its application to solutions — E A 
Fisher Some moisture relations of colloids Pt 1 
A comparative study of the rates of evaporation of 
water from wool, sand and clay Curves obtained by 
plotting rates of evaporation against water contents 
are discontinuous Each portion of the rate curve 
can be expressed by a simple type of equation con- 
necting rate of evaporation with water content The 
rate curves obtained are similar m tyjie m the c<ises 
of wool (wholly colloidal with a cellular structure), 
quartz sand (wholly non colloidal with a granular 
structure) silty soil (notoriously feeble in colloid 
properties), and heavy clay sub soil (typically colloidal 
in behaviour) The so-called shrinkage of wool on 
drying is really a deformation and not a volume 
shrinkage The absorption of water by wool is 
attributed primarily to a filling up of fine pores of 
various shapes and sizes , tlie vapour pressures of 
wool-water systems are determined by the diameters 
of tlie pores th it are full of water — R Whytlaw-Grajr, 
J II Speakman uiil J H P Campbell Smokes 
Pt I A study of their behaviour and a method of 
determining the number of p«irticles they contain 
The smokes were produced (a) by the arc discharge m 
air, (b) by volatihsation and condensation, (c) by 
chemical iction In each c ise highly dispersed 
^sterns of very minute particles were obtained 
Examined in an ultra-microscope of the slit type, the 
hfe-history of a smoke falls into two mam periods — 
(a) An unstable period in wluch the number of 
pairticles diminishes rapidly with time (b) A stable 
penod in which the decrease m number is slow 
During the farst penod the increase m size is very 
marked , the changes are not due to evaporation but 
to a process of aggregation which pioduces com- 
plexes of different structure d^nding on the nature 
of the dispersed substance — R Whytlaw-Gray and 
J B Speakman Smokes Pt II A method of 
determining the size of the pirticles they contain 
A filtration method ls used which enables the concen- 
tration in weight of the suspended solid matter in 
rapidly changing smokes to be determined with an 
accuracy of about 3 per cent A given volume of 
smoke (usually 1 htre) w filtered through small tubes 
containing asbestos, and the increase m weight is 
ascertain^ by a micro balance sensitive to o 0002 
mgm Filtration takes about five minutes Curves 
have been obtained showmg the variation in weight 
ooiicsntration of the smoke over periods of 0-6 hours 
Knowing the weight and the number of the particles 
IQ a mven volume, the 'average mass of a smoke 
particle at different penods can be calculated and the 
nowtih followed quantitatively Assuming the dens- 
^ of tine particle to be th^t of the substance m bulk 
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the average radius can be evaluated All the weigh^- 
concentration curves show an initial nse, and this 
fact, m conjunction with ultra-microscopic observa- 
tions, renders it probable that ail these clouds contain 
in the early stages a large number of invisible particles 
of a microscopic size — R C Ray The effect of long 
grmdmg on quartz (silver sand) When quartz 
(Sliver sand) is ground for a long time the density of 
the ground substance is lower than the one which has 
not been subjected to grinding The fall of density 
shows that as murh as 25 7 per cent of the material 
is converted from the crystalline to the vitreous 
condition This value agrees fairly with tliat derived 
from the molecular heats of solution 


Geological Society, January 10 — Prof E J Gar- 
wood vice-president, and afterwards, Prof A C 
Seward, president in the chair — W J Sollas Man 
and the ice age Four ancient coast-lines of remark- 
ably consEint height have been traced around the 
Mediterranean Sta and along the western shores of 
the North Atlantie Ocean These with their associ- 
ated sedimentary deposits form the snceessive stages 
of the Quaternary system namely the Sicilian 
(eo<ist-hne about 100 metres) the \liUzn in (coast- 
line about 60 m ) the Tyrrhenian (eoist-hne about 
JO m 1 and the Monastirnn (i oast line about 20 m ) 
The Sicilian deposits contain a charaeteristie cold 
fauna The fauna of the Milazzian is warm temperate 
and of the Tyrrhenian and Monastirnn still wanner 
The three lower coast lines eorrespond with the three 
lower river terraces of the Isser (Algeria) the Khdne, 
and the Somme Hence it may be inferred that the 
position of the river terraces has been dclei mined by 
the height of the se i lev el 1 he climate of the 
Quatcinary <ige was, on the whole warm temperate 
or genial but interrupted by compaiativelj short 
glacial intervals It is now possible to assign the 
piIaeohthiL stages of human industry to their place 
in the Qudtcinaiy system thus the Strepvan or 
prc-Chellean is Milazzian iil age the typical t hellean, 
lyrihcnian tlie evolved t hellean Aeheuleari, and 
Lower Moustenan, early Moinstman, and the Upper 
Mousternn Aiirignacnn, Sohitrian and Magdalenian, 
later Monastirnn 1 he 1 oast lines of the Northern 
Hemisphere appear to have their counterparts m the 
Southern Hemisphere The Qii item try movements 
are probably due to a general deform ition of the 
globe involving custatic changes m thi lev cl of the sea 


Optical Society, January 1 1 — C Davidson On the 
amount of the displ leeinent in gelatine films shown 
by precise meisurements of stellar photogriphs A 
stellar photograph consists of a number of mmute 
discs scattered over an otherwise transparent plate 
The purpose ot the pliotogiaph is to dctenninc with 
precision the rcl itivc positions of these discs In the 
trigonometrical method of determining stellar paral- 
lixcs photographs of a sflected region arc taken at 
two epochs about six months apart when the earth is 
at opposite sides of its orbit A new star will show 
a displ icement relatively to the distant stellar back- 
giound A senes ol such photographs give equations 
from which the parallax and proper motion are deter- 
mined After the computed quantities have been 
taken out, eieh plate will show a small residual error 
made up of errors of measurement observing etc , 
and film displacement From a discussion of many 
plates from Greenwich it appears that the average 
probable error of the measurm position of a star on 
a single plate is ±0 0008 mm Film displacement 
being only a part of the total it follows tliat this 
must be the upper hmit of the probable error of film 
displacement In the Kapteyn system of observa- 
tion, the photographs at the two epochs are taken on 
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the same plate, which is stored away dunng the 
interval and developed after the second exposure 
It was arranged that the images fell near each other 
(within I mm — they were, however, too small for 
the Ross effect to come into action) and only the 
small differences separatmg the images were measured, 
any film displacement which would affect both images 
equally, consequently disappearing This method 
has now been given up m favour of single plates, but 
a number of the Kapteyn pairs have since been 
measured treating each photograph as a separate 
plate From a aiscussion of the residuals of some 
300 plates the film error is +0 0003 ram 

The Faraday Society, January 15 — Sir Robert 
Robertson, president, m the chair — E W J 
Mardles Study of the reversible sol to get transition 
in non-liqueous systems Pt i The change of 
viscosity with time during gelation The viscosity 
value of a sol during its gelition is dependent on the 
method and conditions of its determination, and since 
the system is heterogeneous, it loses its real signifi- 
cance The change of apparent viscosity with time 
dunng the gelation of a sol of cellulose acetate in 
benzyl alcohol can bo expressed by an cmpincal 
formula The temperature when the rate of gelation 
becomes ml, is regarded as the maximum gelation 
temperature, since above it the sol is relatively stable 
with time and below it a part or whole of the dispt rsed 
particles aggregate to form a gel structure The 
relation between the maximum gelation temperature 
and concentration resembles that between tempera- 
ture and the saturation concentration for crystalloids 
Pt 2 Viscosity changes associated with the gel to 
sol transition These have been measured at various 
temperatures and with different concentration systems 
of cellulose acetate in benzyl alcohol The viscosity 
at first rapidly diminishes, the rate of change becommg 
smaller until a constant value is obtained The 
minimum temperature at which there is a complete 
return to the ongin<il viscosity of the sol without 
mechanical treatment is termed the minimum 
solation temperature Mechanical treatment hastens 
solation in the same way that it retards gelation 
fhe time taken for a system to attain constant 
viscosity or mobility depends on the nrevious treat- 
ment of the gel The hysteresis effect ohserved dunng 
the sol=igel transition can be measured by the 
difference in the temperature of minimum solution 
from th it of maximum gelation, and the cause of it 
has been ascribed to the different conditions of the 
particles m the gel and sol state — It W J Mardles 
Changes of volume and refractive index associated 
with {a) the formation of organosols and gels , lb) 
the reversible sol to gel transition In general, the 
volume changes are largest (a) at the lower concentra- 
tions {b) with the best solvents and optimum solvent 
mixtures, and (c) at higher temperatures Fliey 
are much smaller than those observed by other 
workers for hydrosols and gels The reversible sol 
to gel transition is associated with a small volume 
change which varies with time as in the case of the 
Tvndall number changes There are also mdications 
of a change of refractive index corresponding to the 
volume and Tyndall number changes dunng the 
reversible sol to gel transition — W J Mardles 
The scattenng of light by organo-sols and gels of 
cellulose acetate Measurements of the change with 
temperature of the Tyndall number of sols and gels 
of cellulose acetate m benzyl alcohol dunng the 
reversible sol to gel transition show that with fall in 
temperature of the sol the «,te of Change is small 
until a certam critical temperature, after which it 
increases with acceleration Eventually there may 
be a point of inflexion on the curve, the positicm ol 
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which depends on the rate of cooUng, and is deter- 
mmed by the formation of a firm Jelly structure which 
mbibits the development of opalescence The Tyn*- 
dall number of a gel is a function of the mechanical 
treatment as well as rate of gelation and it vanes 
with time, the rate of change rapidly diminishing m 
absence of mechanical treatment A gel tends to 
mcrease its Tyndall number, and mechanical treat- 
ment may mduce opalescence The Tyndall number- 
concentration curve contains a maximum which 
tends to disappear at higher temperatures thus the 
size of the particles m a gel structure is a function of 
the concentration and the temperature at which it 
was formed The curve resembles Tammann’s curve 
reUtmg the number of crystallisation nuclei, or rate 
of crystallisation, with the degree of supersaturation 
— J K Partington and W J Shilling The variation 
of the specific heat of air with temperature The 
velocity of sound in the gas contained m a large sihca 
tube arranged as an electrically heated furnace was 
measured at mtervals of approximately 100® C , from 
room temperature up to 1000° C The values 
obtamed up to 700° C lie practically on the Ime given 
by C,=4 849+0 000358T grm cal Above 700® 
C, appears to mcrease more rapidly with temperature, 
but at present the values above 800° are uncertain 

Royal Anthropological Institute, January 16 — ^Dr 
F C Shrubsall treasurer, m the chair — Mr M 
Addison Human heads carved m steatite from 
Sierra Leone The Mende tribes, in whose temtoiy 
the heads were obtained know nothing of their 
origin but although the lieads exhibit certam char- 
acteristics, such as nose and ear-rings and long 
drooping moustaches, which do not occur among the 
Inhaoitamts of the district at the present day. It is 
not probable that they are of a very high antiquity, 
their age possibly being two or three hundred years 
Among the Mende the heads are used for magical 
purposes, and, placed on mounds m the fields are 
thought to mcrease the fertility of the crops — F W 
H Migeod The Bcdde group of tribes of Northern 
Nigeria Though extending from Lake Chad as far 
as the City-State of Hadeqa the Bedde are not a 
well-known people They have the legend that they 
originated m Yemen m Arabia and that they were the 
first people dnven out of Arabia m consequence of their 
refusal to accept Mohammedanism The Western- 
most branch of the Bedde, the Awuyoka have a 
list of kings going back to the 12th century The 
language shows no traces of an Arabian origin The 
Bedde live m round huts grouped m compounds, and 
formerly all the towns were surrounded by a rect- 
angular mud embankment, but most of the defensive 
works are now in rums Swords, spears, and bows 
and arrows are the offensive weapons Children are 
named by the father, but there arc fixed names for 
twins, male and female Marnage may take placO 
into any family Corpses are buned on the right side 
with head to the south and so facing east, the hands 
being drawn down and placed together The Bedde 
seem to be very superstitious and to believe in 
omens They are divided up into animal tribes such 
as Leopard, Hippopotamus, etc , which form a bond 
outside family life No worship « offered to the 
tutelary finimal, but it must not be killed or eaten by 
those who bear its name The people now neatlyaii 
wear gowns of cotton like the Hausas or Bomuesu. 
They slash or cut theur faces with a mam desi» and 
sub»diary marks The men shave their beads hitt 
the women mdulge in fancy head-dressing TheY 
are not a short race They usually have broad faCCii 
some bemg very broad across the cheek-bones, ^4* 
usually have be^s low above the ears and rec^mil 
foreheads , but there is great variety ,, 
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Royal Mieroscopical Society, January 17 — ^Prof 
F J Cheshire The early history of the polanscope 
and the polarising microscope (presidential address) 
The early history of double refraction from 1669, 
when Bartholinus first received specimens of raar 
from the Bay of Rofirford m Iceland, up to i8o8, 
when Malus, by a happy chance, made the wonderful 
discovery of polarisation by reflection, and the 
identity of the hght thus produced with the re- 
fracted beams given by Iceland Spar was discussed 
The difficulty was considered of explaining double- 
refraction on Huygens’ undulatory theory, dis- 
posed of by Fresnel in 1821, who abandoned 
the theory of longitudinal vibrations, and sub- 
stituted transverse ones for them after having 
proved with Arago in 1816, that oppositely 
polansed beams do not interfere in the same way 
that Young had shown beams of ordinary hght do 
The work of Brewster and Biot was referred to, and 
some account given of the extraordinary amount of 
work done between Malus’s discovery in i8o8 and the 
invention of the Nicol prism in 1828 from which date 
the modem microscope dates In the early days the 
polarising microscope was employed primarily for the 
examination of general objects whereas the applica- 
tion of the petrological microscope to the systematic 
study of rock-sections dates no further back than 
1870 Various forms of polanscopes, includmg a 
remarkable one invented by Airy in iS-ji, were 
desenbed, and possibilities of further improvements 
discussed It was urged that the work of Herapath 
and others m the production of artificial tourmalines 
should be again taken up Finally to meet the 
present difficulties of supplying students microscopes 
It was urged that teachers ind manufacturers should 
come to an agreement as to the simplest possible 
designs with which the students’ work could be done 

Paris 

Academy of Sciences, January 8 — M Albm Haller 
in the chair — A Haller and R Lucas Study of the 
absorption in the ultri-violet of a senes of dcnvatives 
of camphor Certain derivatives of camphor of the 
.C=CH R 

type show anomalies in tlieir 

optical properties (dispersion molecular refraction, 
rotatory power) compared with the corresponding 
reduction products Seven substances of the first 
type and two of the second have been studied from 
the point of view of their ultra-violet absorption 
spectra and the results given in the form of the 
curves suggested by Lord Rayleigh — P A Dangeard 
and Pierre Dangeard The vitality of Aucuba leaves 
preserved m a vacuum An adult leaf of Aucuba 
placed in a vacuum and exposed to light during six 
months preserved all its cells alive and no important 
difference could be detected between the structure of 
these cells and that of the leaves remaining on the 
tree — Th Anghelutza The representation of func- 
tions of one real variable — Gaston Julia Rational 
substitutions with two variables — T F Ritt Rational 
permutable functions — G V Pfeiffer A special 
method of integration of partial differential equations 
of the first order — ^Torsten Carleman The effective 
calculation of a quasi-analytical function, the differ- 
entials at a pomt beifag given — Emile Borel Re- 
markaon the precedmg note of M Torsten Carleman 
—Paul Dienes Ttansfinite senes of real numbers — 
Tad£ Wazewski Measurable enstmbles — G Brstu 
Curves defined by recurrent senes — J Chusrd Some 
i^perttes of cubical networks traced on a sphere — 
STSviid Wolknwltscli The infinitely small movements 
aA a |>omt of an elastic body admitting a plane of 
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83munetry Charles Frdmont The influence of the 
velocity of impact in the cahbration of dynamometer 
springs The experiments were arranged with fallmg 
weights so chosen that the product of the weight by 
the height fallen remained constant The deflections 
of the spiral spnng increased as the velocity of impact 
diminished the anomalous result is due to the inertia 
of the spruig — J Guillaume Observations of the 
sun made at tlie Observatory of I yens during the 
third quarter of 1922 — R Lucas Natural and 
magnetic rotatory power If a substance possessing 
natural optical activity is suitably placed In a mag- 
netic field the substance acquires a complex rotatory 
power The question as to whetlier there is simple 
additivity of the two rotatory powers or whether the 
two phenomena exert a mutual influence on each 
other IS investigated mathematically and the con- 
clusion IS arrived at that the change m the natural 
rotatory power produced by tlie action of the mag- 
netic field would be too small to put in evidence 
experimentally —A Catal&n The structure of the 
arc spectra of the elements of columns VI and VII of 
the periodic table — G Reboul and P Blet The 
different asjiects of the electrical discharge in crystals 
— A Grumbach Batteries with fliioiescent liquid 
If two platinum electrodes dip into a fluorescent 
solution and one of tliem is illuminated an electro- 
motive force IS produced which vanes with time 
Some expcnmental results with solutions of uranine 
in water are given proving that Goldmann s explana- 
tion of the phenomenon is inadequate — A Bigot 
[he action of heat on kaolins cliys etc Ceramic 
plastic materials undei the action of heat, harden 
without dehydration and without thange of volume 
The colloidal plasticity is reduced by tins heating — 
Roger G Boussu A method for studying the velocity 
of formation of precipitates — F Bounon The 
normal acids of Berthelot and the theory of 10ns — 
Henn Binard and Albert Laborde The estimation 
of albumen by nephelemetric methods — Wile S 
Veil The evolution of llic molecule of feme 
hydroxide m water the dehydration ot ferric- 
hydroxide by Ignition or by heating wiUi water in 
sealed lubes to tiinpcratures between 120“ C and 
210" C has been co ordinated with the changes pro- 
duced in the magnetisation coefficient — B Bogitch 
The re noval of suljihur from metals by hme A study 
of the decomposition by hme, in the presence of 
carlxm of some metallic sulphides dissolved in the 
fused metal Copper nickel iron, and manganese 
were studied, the action of hme and basic slag 
being examined separately A mixture of hme and 
fluoispar gavt the best results —Mile de la Paulle 
The estimation of potash as alum — R Douns and C» 
Beytout The nitrcunc compounds of hexamethylene- 
tetramine —Carl Stbrmer Results of the photo- 
grammctric measurements of the aurora borealis of 
March 22 2a, 1920 The greatest altitude measured 
was 750 kilometres in no case was the height less 
than roo kilometres — OctaVe Mengel New seisino- 
tcctomc views, resulting from the earthquakes felt 
between August and December 1922 in the eastern 
part of the Pyrenees — M Stefanescu The growth 
in two opposite directions, and the marks of fnctiotl 
and pressure, of the molars of mastodons and elephants 
— L Joleaud Sub-fossil hippopotami of Madagascar 
and the recent geographical connexions of this island 
with the African continent — Albert Baldit The un- 
dulatory movements of the atmosphere and their 
ntibsation in aviation without a motor — Jean 
Mucart The quantity of heat received by the earth 
m the course of the seasons — F Diinert , Considera*- 
tions on the formation of springs — J Cluxet and A 
CheralHer The ude of thonum emanation m inhala- 
tion By titilising raxliothonnm from the sludge 
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denved from the Echaillon spnngs thonum emaua* 
tion has been used directly by inhalation, and 
the therapeutic results obtained proved to be com- 
parable with those given by other methods of treat- 
ment — Jean Bathelller The fungus gardens of 
Entermes Matangensts These ants cultivate fungi 
(identified as a Xylana) m special chambers S 
Marinesco Oxidising ferments and thermogenesis — 
F V14s, J Dragoin, and M Rote Researches on the 
hydrogen-ion concentration arrest of egg division in the 
sea urchin — L J Simon and L Zivy The mixture of 
tartrates and phosphates regarded as buffer substances 
The antagonistic action of calcium chloride — Emile 
Misk Tin m the human organism Reference is 
made to the frequent presence of traces of tin in 
preserved foods Tin appears to be present in the 
human body the largest proportion being found m 
the liver From the physiological point of view it is 
interesting to note that the body appears to contain 
normally at least as much tin as zinc — Boris 
Ephrussi The spermatogenesis of Balanus perforatus 
— A Trillat The different properties of dry or liquid 
bacterial dusts — C Levaditi and S Nicolau Inocula- 
tion of the herpetic \ 1 ru 3 in the genital organs of the 
rabbit Transmission of the herpeto encephalitic 
infection by sexual contact 
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Science Teaching 

I T has long been felt that a great defect m our 
secondary school education has been that boys 
and girls may pass on to the uni\ ersitics or out into the 
world of business without having received any instruc- 
tion in science or any skilled guidance in the pursuit of 
their scientific hobbies It is owing probalily to a 
defect of this kind in the education of many of our 
public men that we have so often to complain of the 
indifference that is shown to pressing necessities for the 
better encouragement and endowment of scientific 
research It is true that many of our large public 
schools arc now provided with first-rate teachers of 
science and with well-equipped scientific laboratories, 
so that the boy or girl who takes the modern side may 
receive a really good foundation of sc lentific knowledge 
It IS ilso true, however, that, owing to the tvranny of 
our scholarship system the classical boys m the upper 
forms of secondary schools have not time to devote to 
instruction in any branch of science, and for the same 
reason the education of boys m elementary science is 
too frequently neglected, both in the preparatory sc hools 
and in the lower forms of secondary schools 
What IS wanted in education is the cultivation of the 
idea that no modern citizen can be considered really 
well educated who has not gained some knowledge of 
the natural phenomena of the world in which he lives, 
and of the body whic h is the temple of his soul If 
we could persuade all parents of the truth of this con- 
ception, they would not be satisfied with the education 
of their children unless they have had, at least in the 
preparatory school or m the lower forms of the secondary 
school, some instruction m science 
There has been some difficulty, however, m coming 
to an agreement as to the Isest and most practical form 
m which science should be taught m the lower forms , 
and It IS, therefore, with great pleasure that we welcome 
the valuable report, just published, of a sub-committee 
of the Science Masti rs’ Association ^ The fundamental 
peinriple that underlies the method of education 
suggested in the report is that “ the work should be 
done by the boys themselves with as little help as 
possible from the master in charge ” , and accordingly, 
a syllabus is drawn up of subjects which, experience has 
shown, can be studied effectively and with simple 
appliances m school life Included m the report there 
are also an interesting and valuable syllabus of subjects 
arranged as a calendar of work, and three specimens of 
lessons that may be given in natural history 
All this IS excellent and worthy of most careful study 

t Elemiintary Scieaw, Nstun Study ud 
Schools uod th« Low«t Focuu oi Secondar] 

CoaanlttM appointed by tba Soiaiica Maaten 
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and consideration by teachers m schools The point m 
the report to which objection may be made is the rigid 
declaration that “set lectures giving mere mforma- 
tion m a didactic manner should be avoided ” Most 
teachers of science would agree that at an early stage 
the teachmg of science should be mainly practical and 
objective If it is not, the true spirit of scientific know- 
ledge is lost But why should the didactic manner be 
avoided ? In the course of study in zoology, for example, 
why should there not be occasional lectures on some of 
those wild beasts of the world which naturally excite the 
interest of boys and girls Lectures on whales, on 
kangaroos, on the great carnivores, on tropical insects, 
or even on the fauna of coral reefs, would surely 
be stimulating and mstructive Entirely to avoid 
didactic instruction is to make the teaching of science 
too parochial in character and to leave unsatisfied the 
thirst for knowledge of the wonders of the world beyond 
our own shores 

The new method may be admirable as a substitute 
for the older dry-as-dust didactic teaching, but it tends 
to lead mto the new danger of discouraging boys and 
girls from reading about natural phenomena beyond 
the reach of their personal observation and about the 
thoughts and discoveries of the great men of science 


Human Character 

Human Character By Hugh Elliot Pp xvi + 272 
(London Longmans, Green and Co , 1922 ) ^s 6 d 
net 

W E are accustomed to judge of a man’s char- 
acter by his behaviour, that is to say, by the 
manner in which he reacts to the countless vicissi- 
tudes of everyday existence In our experience these 
reactions differ according to the individual, and wc 
interpret this vanabihty of response by saying that 
the characters of the individuals affected are corre- 
spondingly diverse Although character is an attribute 
of the man himself, it can only be known by the man’s 
actions, and is a rough description of the mental and 
nervous constitution on which the reactions depend 
This constitution is partly inborn, partly acquired 
The pattern of the cells and nerve paths which make 
up the central nervous system is already laid down 
before birth, but the resistance which any impulse 
meets with in its passage through the central nervous 
system is the resultant not only of the mhented 
pattern, but also of experience, every reaction which 
has occurred havmg left some trace of its passage and 
produced facilitation along certain paths and blockmg 
of certain other paths 

Character is thus a product both of nature and 
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of nurture, the former supplymg potentialities of 
behaviour, the latter limiting and modifymg the extent 
to which any given reaction may take place Although 
character is a question of the arrangement and 
resistance of a complex system of neurones, the only 
possible way of describmg it is in terms of the re- 
actions which It IS able and wont to produce Without 
takmg a dynamo to pieces and measurmg the physical 
properties of its various parts, the only method ? by 
which we could describe its potentialities would l)e by 
makmg it work and finding out what current and what 
electromotive force it gave us at varying speeds of 
rotation, * e by its performance , and the same holds 
good for any attempt to des( ribe under the term of 
character the complex structural arrangements which 
determme the reactions of a man Character itself 
we cannot with any accuracy describe or classify, but 
we can analyse the different factors, mental or physio- 
logical, which are involved in its formation and 
determme behaviour This is the manner adopted by 
Mr Hugh Elliot m the book now before us 
Since character determmes behaviour, it is possible 
to form an idea of the essential nature of human 
character by analysing the moti\es which determine 
human action The older philosophers (and their 
teaching is reflected in current thought) were wont to 
draw a marked distinction between the actions of 
animals, which were determined by mstmet, and those 
of man, which were guided by reason , whereas we 
have now recognised that the intellectual processes of 
reasoning have very little to do with behaviour 
Although the emotions have long been descrilied as 
the sprmgs of action, the preponderating and almost 
exclusive rfile of emotions in determming human 
activities has only been fully recognised during the 
last twenty years Emotions are the representation 
m consciousness, the subjective side, of the complex 
senes of automatic reactions which in animals we call 
instmcts and which in their case we only occasionally 
endow with emotional attributes Thus the quest for 
food, flight from an enemy, pursuit of a mate, are all 
automatic reactions which arc shared by man with 
the lower animals, but m the former case we say they 
are due to the emotions of hunger, fear, or love 
In the first chapter of this book, which Mr Elliot 
entitles “ General Prmciples,’’ the author emphasises 
the all-importance of the emotional states in the 
determmation of behaviour Man’s life thus becomes 
a senes of mstmctive reactions differmg from those of 
the lower animals only m their greater complexity, 
and in the extent to which they are vaned as the result 
of mdmdual trainmg or education Reason does not 
dictate behaviour Party government would be iiH- 
poBSible if this were the case, nor would two natwMp 
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like the Frehch and English advocate diametncally 
opposite methods of dealing with the same problem 
Reason is but the instrument for the safer and more 
successful carrymg out of a reaction which will satisfy 
the prevailmg emotion, and it is to the emotional 
conditions of the electors or of different nations that 
politicians and statesmen have to appeal if they wish 
to get support for any particular line of action Voli- 
tion Itself is another word for desire A man with a 
strong will IS one in whom all the faculties of the mind 
are slaves to the satisfaction of a dominant desire, 
which may be easily attained or may take years for 
Its achievement The author pomts out that what a 
man does ls the resultant of what he feels, and since 
feelings are themselves dependent on external con- 
ditions of the mdividual, character is but an abstrac- 
tion, a name for the average mental manifestations 
and not representing anything fixed or constant 
Tlieoreticallv it might be thought possible to build up 
a logical account of character, startmg from the primi- 
tive mstincts tending to the preservation of life, to 
reproduction, and to the association with other indi- 
viduals in communities (the herd instinct), by showing 
how these are modified to produce the manifold 
variation of impulsive behaviour observed in man 
Such an attempt would, however, involve us m constant 
cross-reference, since every quality of the mind is 
bound up with other qualities, just as every part of 
the brain is associated in its activities with those of 
all other parts The only method left is that adopted 
by the author, namely, taking the more complex 
emotional conditions, to analyse their composition, 
their relationship to other mental states, and their 
manifestations in conduct Such a method renders 
It difficult to preserve logical continuity in the treat- 
ment of the problem Each chapter bet omes an 
essay in itself, as is evident from a consideration ot 
the headings in the table of contents 1 he first seven 
chapters, for example, are labelled as follows General 
Pnnciples, The Major Passions, Egoism, Love, Social 
and Moral Feeling, Jealousy, Religion 
There are altogether twenty-two chapters, but the 
treatment is much more connected than would appear at 
first sight from the headings just detailed Throughout 
the book the pomt of view of the author is that of the 
educated amateur, so that the reader feels that he is 
capable of followmg the arguments and appreciating 
them critically, and mdeed that he is entitled to differ 
from the author without presumption After all, the 
most readable books are those m which the reader 
IS only half m agreement with the author, so that he 
B incited to think for himself, and to form his own 
conclusions on the subjects dealt with It will do no 
one any harm to try to analyse m the same manner 
NO 2780, VOL 1 1 1] 


m which the author has accomplished it the motives 
for his own actions and for those of other people It 
may indeed tend to make reason play rather a larger 
part than has hitherto been the case 

It IS curious that the author at the beginning of the 
work abandons the analytic method when speaking of 
the moral feelings He says “ The moral emotions 
arc a deep and powerful instmct, buried in every mind, 
and so mucli part of our constitution that we are 
almost unaware of their very existence We refram 
from wrong-doing as the result of a deep emotion 
which controls our actions, very often unknown to 
ourselves ” 1 his is in other words the popular idea 

of conscience, whu h is regarded as implanted in 
man from his birth But surely, when the author 
speaks of “ wrong ” doing he is begging the whole 
question The moral instinct is the impulse to act 
in accordance with the rules of the tribe of which the 
individual is a member, and is developed by education, 
in Its broadest sense, from the herd mstinct On this 
instmct depend the appreciation of approval and the 
seeking of support from the other members of the 
community Bv education, by mimicry, by the 
repetition of enforced actions, liy the experience of 
the painful results of some and the pleasurable results 
of other actions, the herd instinct is so moulded that 
the easiest reaition to commonlv recurring circiiiai!* 
stances is one that is in accordance with the rule of 
the tribe, and any anti social action is attended with 
mentil discomfort or anticipation of punishment or 
disapproval This is what is commonly c ailed con- 
science The moral sense will thus be quite different 
in men of different races, according as they have been 
brought up m a Hindu or Christian community or 
among savages I he potentialities of development 
of this moral sense, this Sittlichkeit, will vary' from 
individual to individual, but the content of the sense 
and Its results in action will depend on the environment 
of the man from his birth 

The book is copiously illustrated with quotations 
from Shakespeare, Dante, and Goethe The author 
jxjlnts out that great writers, far more than men of 
science, penetrate human nature, and that of all 
writers Shakespeare possessed the most profound 
msight into character The upshot of the whole work 
IS that a man’s character depends on his feelmgs 
Feelings are the springs of action , education is above 
all i development and training of feelmgs It matters 
more what a man does than how he does it, and it is 
probably on this account that the English system of 
eduration, so deficient on the mtellectual side, can 
boast of results in many ways more successful than 
those achieved by the Lyc^e or Gymnasium 

E H S 
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The Arabs of the Sudan 

A History of the Arabs in the Sudan and Some Account 
of the People who preceded them and of the Tribes 
inhabiting Ddrfiir By H A MacMichael Vol i 
Pp xx)i + 347 Vol 2 Pp vni + 488 (Cambndge 
At the University Press, 1922 ) 2 vols 90J net 

T he two volumes before us present the result of 
Mr MacMiehael’s investigations m the Northern 
Sudan carried on for nearly twenty years, and they may 
be regarded as the logical continuation of his earlier work 
(published in 1912) on the Arabs of Kordofan The 
present work deals with all those Sudanese tribes in 
which Arab blood preponderates, or at least warrants 
the popular conception of them as Arabs 
Mr MacMichael’s area of study — roughly north of 
12° N and west of 25° L — is so entirely his own, his 
conclusions so largely the result of original field work, 
that any detailed criticism is impossible All that the 
reviewer can do is to give some idea of the scope of the 
Ixiok, the author’s general conclusions, and where 
possible indicate how far these agree or disagree with 
the results of workers in other parts of the Sudan 
The pLin of the book is unusual , the second volume 
consists of the translations of thirty-two native manu- 
scripts, for the most part nisba “ pedigrees,” with 
explanatory notes and genealogical trees The first 
volume, with the exception of sections dealing with the 
early history of the Nile Valley, and the non-Arab 
races of Darfur, is devoted to a series of disserta- 
tions or essays based on the data contained in the 
manuscripts m volume 2, and the study that the 
author has made of literary sources both Arabic and 
European 

Wearisome as these msba are to read — and the student 
will be inclined to echo the sixteenth century wnter of 
document BA, “ the knowledge of the pedigrees of 
persons who are unrelated to yourself is of no use ” — 
their value is mcreased by their rarity, for though 
many Sudan Arabs are prepared to produce fragments 
of paper which they regard as of genealogical interest, 
relatively few documents of real histoncal value have 
survived the ravages of white ants and the accidents 
of the nomad hfe Moreover, of those that did exist 
half a century ago, very many were burnt during the 
pervish rule by the orders of the Mahdi, who feared 
that research might tend to invalidate his pretensions 
to be the Expected One, and by the Khalifa, a Baggara 
from Darfur who was interested in genealogy to the 
extent only of not desinng to appear less nobly bom 
than those over whom he ruled 
Not all the manuscripts are msia there is a “ History 
of the Fung Kingdom ” (MS D7) of far more general 
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mterest, while somewhere between these and the 
“ pedigrees ” come the MSS numbered DI and D3 
The third part of the former, probably dating from the 
eighteenth century, contains much of general ethno- 
logical interest, while the latter, a senes of biographies 
of holy men of the Fung period, written early in the 
nineteenth century, has considerable social and folk- 
lore value 

The first three chapters, dealing with the pre- 
Muhammadan inhabitants of the Sudan, go far back 
in time Mr MacMichael seems concerned to prove 
that there was a considerable inflow of Arabians into 
Fgypt and the Sudan so far back as the Old Kingdom, 
but there is really no sufficient evidence for this, nor 
from the point of view of the present volumes is it 
of anv importance, this alleged very early Arabian 
influence being ignored m the remainder of the work 
The next two chapters deal for the most part with the 
Nubians and Beja and contain much that is interesting 
and suggestive, but the reviewer may be allowed to 
point out that the author is incorrect in attributmg to 
him the view (i, p 35) that “ the Hadendoa are repre- 
sentatives of the Beni Amir stock modified chiefly by 
miscegenation with the tall negroes of the Nile Valley, 
and also, in all probability, with the round- 
headed Armcnoid population ” There can be 
little doubt that it is Armenoid blood that is responsible 
for certain of the physical characters of the Hadendoa , 
negro influence has been but slight In anv case these 
three chapters are introductory only , they contain 
none of the author’s own observations, so that they 
stand apart, and the critical attitude which the> pro- 
voke rapidly dies down on reading the rest of the 
book 

The remainder of part i forms a most valuable 
introduction to the ethnology of the non-Arab races 
of Darfur , here Mr MacMichael has done service not 
only by bringing together the scattered notices from 
literature, but also by the account he gives of the 
social organisation and religious rites which he has 
himself observed among the Dagu, the Fur, and the 
dwellers on Jebel Midob Among these tribes, as well 
as among some of their even less known neighbours, 
rain-making ceremonies are still of importance, the 
rain-maker being a woman and descent being in the 
female line , moreover, m a general way their rehgious 
ideas, so far as it is possible to judge on present informa- 
tion, seem akin to those of the Nuba of Southern 
Kordofon, as observed by the present wnter This 
fact has not escaped Mr MacMichael , it might have 
been added that the work of Tucker and Myers 
0 oum Roy Anthrop Inst , 1910) suggests a definite 
j^ysical relationship Combimng the information 
collected from the vanous tnbes of Darfur, Mr. Mac-^ 
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Michael concludes that the two mam ethnic strains m 
the country are the negro and the hamitic, the latter 
bemgj at least in part, a result of the pressure exerted by 
Arab immigrants into North Africa upon the Berber 
tribes Thus originated the ruling aristocracy of the 
states frmging the Sahara to the west of Lake ( had, 
while the Tibbu are to be regarded as an early Libyo- 
Berber mixture that has tome to form the basis of the 
population of Northern Darfur, the negro element 
predominating in the south It must, however, be 
remembered that cultural mfluence, perhaps relalisely 
ancient, has come in from the east, as is evidenced not 
only by legends of origin but also by the very sinking 
resemblance m the voiabularics of such peoples of 
Darfur as the Midob and Birked to those of the 
Barabra of the Nile Valiev, and that with this, there 
was probably introduced a strain of fort ign blood 

Turning now to the Arabs with whom the main bulk 
of the work is concerned, Mr MatMichael begins by 
tracing their progress through Egypt in the Middle 
Ages This is no easy matter, for even in the ninth 
century the historian, cl Baladhuri, admits that there 
were great differences of opimon Here may be quoted 
a dictum of the author of MS DI " Ihe tribes of thi 
Arabs who are m the Sudan, other than these [the 
Nuba, the Abyssinians, and the Zing], arc foreigners, 
and have merelv mixed with the tribes mentioned 
above and multiplied with them Some of them have 
retained the eharaetenstu s of the Arab>, and tlie 
element of Nuba and Zing that is interspersed among 
them has adopted the Arab eharacteristies , and on 
the other hand there have been some Arabs who have 
become fused with the Nuba and the Zing, and adopted 
their characteristics , but m each case they know 
their origin ” 

Here, in brief, is the history of much of the Arab 
Sudan, and even if it be doubted that “ m eat h 
case they know their origin ” a great de U of Mr 
MacMichael’s research does but amplify and confirm 
his Arab forerunner The whole process t an be 
followed particularly well in the case of the Guhayiia 
(Juhaina) In the pre-Islamic period thev occupied 
Nejd and the neighbourhood of Medina, where a set tion 
dwell to this day Many migrated to Egypt, taking 
part m the conquest with other sections of the ^utja’a, 
while two hundred years later they formed part of a 
force mvading the Beja country Some of them seem 
to have reached Aswan by the ninth century, by the 
fourteenth century they had penetrated far into Nubia, 
Wid It wan the Guhayna who more than any other tnbe 
brought about the dissolution of the Chnstian kingdom 
of Dongola 

” At first the kings of the Nuba attempted to repulse 
fbent) b\lt they failed , then they won them over by 
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I giving them their daughters in marriage Thus was 
their Kingdom disintegrated, and it passed to certain 
of the sons of the Guhayna on account of their mothers 
according to the custom of the infidels as to the succes- 
sion of the Sister or the sister’s son So their Kingdom 
fell to piei es and the A’rab of Guhay na took possession 
of it But their rule showed none of the marks of 
statesmanship because of the inherent weakness of a 
system which is opposed to discipline and the suli- 
ordination of one to another Conseijiiently they are 
still divided up into parties and there is no vestige of 
authority m their land, but they remain nomads 
following the rainfall like the A’rab of Arabia There 
is no vestige of authority in their land, since the result 
of the commingling and blending that has taken place 
has merely been to exchange the old ways for the wavs 
of the Bedouin Arab ” Thus Makrwi lo a passage not 
included in de Shne’s translation 

It was this dual policy of following the rainfall and 
of inter-marriage that led to tlie rapid spread of the 
stock, so that a sixteeiilh-ecnlurv author, or more 
probably copyist, writes of a total of “ fifiv two tribes 
m the lind of Soba on the Blue Nile under tlie rule of 
the Fung,” while there were even more in the west, 
including Bornu bo at the present elav all the 
Baggara, including those of Darfur and Wadai, regard 
themselves as united in the common bond of Guhiyna 
aneestrv It is in this sense that the Guhavna con- 
stitute one ol the great moietKs of the Sudan Vrabs, 
yet It must be remembered that in the Sudan the 
tribal name Guhavna is used in a niirow as well as 
a broad sense In the former it is restricted to < ertain 
nomads inhabiting the Sennar Pmvinee , it is only 
in the widest sense and by much manipulation of 
genealogies that it is stretehed to indudc the Baggara 
and the vvst group of camel nomads m Kordofan, all 
of wheim if pressed will say thit they are descended 
from Abdulla el Gubaiii 

Ihe other gieit division of the Sudan Arabs, even 
larger and more loosely knit than the Guhavna, is the 
Ga’alim, the membi rs of which eUim to be descended 
from ’Abbas, the unde of the Prophet In the mam 
this group IS sedentary, the Arih element semtt 
slruto that went to form it seems to luive coalesced 
with the older settled inhabitants of Nubia and to a 
considerable extent to have adopted their social habits 
Indeed, Mr MacMichael applies the term Ga’alim- 
Danagla to this, the other great moiety of Sudan Arabs, 
which includes most of the riverain tribes as well as 
a number of sedt ntary trilics m Kordofan 

It must be understood that the reviewer has been 
able to touch on some only of the outstanding features 
of this remarkable book, which, while holding so much 
detailed information, abounds in suggestions which 
F I 
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will make it a source of inspiration to every worker m 
the field of which it treats 
A word of tribute should bo paid to the Sudan 
Government for its enlightened pohcy m guaranteeing 
the amount necessary to permit publication 

C G Seugman 


The Utilisation of Coal 

J he Univer'nty of Sheffield Department of Fuel Tech- 
Hobgy Coal a Senes of Lectures on Coal and Us 
Vtthsaiton By II Chamberlam, J W Cobb, R 
Lessing, F S Smnatt, and M C Slopes Pp in 
+ 41 (I ondon The Colliery Guardian (o, Ltd, 
1922 ) 5S 

T his publication in book form of the senes of 
lectures on coal and its utilisation, delivered 
recently under the auspices of the Department of Fuel 
Teclmology of the University of Sheffield, renders the 
lectures available to a larger audience than that to 
which the} were originalK addressed Fach one is the 
work of an authorit} of acknowledged eminence in the 
particular branch of the subject treated, and, while of 
course containing nothmg absolutely new, presents a 
clear and accurate picture of the present state of our 
knowledge brought thoroughly up-to-date Perhaps 
the chief cause for regret is that the head of the Depart- 
ment of Fuel 1 echnology. Prof Wheeler, did not himself 
contribute to this series of lectures 
The first lecture, by Dr Mane Slopes, deals with the 
subject which she has made peculiarly her own — the 
constitution of coal and the identification of the four 
constituents which she has isolated This classical 
piece of work, at first merely of scientific mterest, is 
gradually assuming an aspect of economic importance 
owmg to the widely different properties of the various 
constituents Wheeler and Lessing have shown, for 
example, that the coking property of coal appears to 
pertain almost whollv to the claram and vitram, fusam 
being quite and durain almost completely non-cokmg 
At the same tim^ pther researches would indicate that 
methods of separatmg these constituents on a com- 
mercial scale are at any rate possible of attamment, a 
measure of success having already been achieved in this 
direction by means of froth flotation It is obvious 
that such a process may present great mdustnal possi- 
bilities and that it should be capable of greatly mcreas- 
ing the available supplies of coal suitable for the 
production of good ^j^allurgical coke Dr Mane 
Slopes has not hersjffc discussed this aspect of the 
question, although it Preferred to m some of the later 
lectures , it may, Jfcwever, be admitted that it is 
scarcely npe yet for anything more than the passmg 
reference which it here receives 
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It is probably not the fault of Mr F S Smnatt, who 
deals with the preparation of coal for the market, that 
his subject is so wide that it is impossible to do anythmg 
like justice to it m so short a space , hence the lecture is 
necessarily of a sketchy character, and gives but little 
mdication of the more modem developments of this 
important branch of technology Mr Smnatt devotes 
a paragraph to the method of froth flotation, but does 
not attempt any discussion of the theoretical principles 
upon which this process is based , indeed, throughout 
his lecture he omits any explanation of the scientific 
principles upon which the various processes depend, 
though undoubtedly such discussions would have added 
very much to the value of his contribution 

Ihe third lecture, bv Dr R Lessing, is on the car- 
bonisation of <oal The four mam products of the 
del omposition of coal — the solid, the viscous, the liquid, 
and the gaseous — are dealt with, and the importance of 
each is pointed out, and the effect upon it of the differ- 
ent methods of conducting carbonisation Dr Lessing 
gives a full account of his own method of carry mg out 
laboratory coking tests and indicates their practical 
application , at the same time he shows clearly the 
difficulties of following m detail the course of the coking 
operation on a large scale owmg to its great complexity 
and to the number of varied changes that are takmg 
place simultaneously This is a very wide subject and 
one of very great importance , it may be noted that 
almost simultaneously with the appearance of the work 
under review, the Society of Chemical Industry has 
published an important paper by Sir George Beilby on 
the structure of coke, its origin and development, which 
IS wholly devoted to the minute study of a detail which 
Dr Lessing is perforce compelled to dismiss m a few 
Imes Dr Lessmg’s lecture concludes with a review of 
the three types of mdustnal carbonisation, in gas works, 
m coke ovens, and in low temperature plant, although it 
may well be held that the term “ mdusl^ifial ” 11 much 
too flattering a term to attach to the last-named process 
as it exists to-day 

In the fourth lecture Mr Horace Chamberlain deals 
with the purification of coal gas from the gas-maker’s 
pomt of view , his contnbution is in every sense an 
admirable one, clear, concise, and yet settmg out the 
prmciples of the vanous processes m sufficient detail 
Perhaps the only cause for regret is that he has passed 
over the Burkheiser process for the utilisation of the 
sulphur m coal gas m somewhat too summary a fashion 
It is true that this has not been a success up to the 
present, but it is by no means impossible that the 
process may contain the germs of a highly successful 
practice m the future 

The last lecture, by Prof Cobb, is on ammonia from 
coal, m which the author shows clearly, as the result of 
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much experimental work, the conditions under which 
the maximum production of ammonia may be obtained 
by the decomposition of t oal , it netd sf arccly be said 
that the subject is one of the greatest import.vnct, 
helving regard both to the great manunal value of the 
product for agricultural purposes and to the highly 
important part that it plays in the eeonomics of coal 
carbonisation The lecture concludes with a bnef 
revRw of the present position of the synthetic processes 
for the production of ammonia the chief protagonists 
being the Haber and the ( hude processes , Prof Cobb 
evidently holds the view that there is likelv to be but 
little to choose between the costs of production of 
ammonia from coal and by synthetic methods, and that 
It IS to da\ impossible to say on which side the advantage 
will ultimately rest 

While eieh of the lectures is i complete little mono- 
graph in itself, the subjects have been < urefull y selected, 
so that the book as a whole cov'crs well a large portion 
of the field ini hided under the comprehensive title of 
the Utilisation of (oal, a subject which is of the 
greatest national import me e at the present moment 
It has often been said that British uial has been too 
c h( tp in the past and that we at c ordingly got « cus- 
tomed to squandering ru klessly our greatest nitional 
asset , su( h habits of extravag inee, onec acquired, are 
not casilv got rid of but works like the one before us 
have at least the great merit of indicating the right 
road to a much-needed improvement in tb s respect 
H Loi IS 


Astrology of Comets 

Tychonis Brahe Dam Opera Omma I didit I L E 
Drcyer lomus iv Pp 377-524 (Hauniae 
Librana Gy Idendahana, 1922 ) 

I N these pages Dr Dreyer has given us an interest- 
ing collertion of papers on comets, not hitherto 
accessible to the learned world After the concluding 
page of the well-known “ De Mundi yEtherei recenti- 
onbus Phaenomems ” we have a treatise of sixteen 
p iges in German, now printed for the first time, on the 
comet of 1577 Next come nine pages m Latin on the 
comet of 1585, printed at Uramborg in the “ Dianum 
astrologicum et metheorologicum ” of Elias Olai Cimber 
for 1586, and seven pages in the same language now 
first published on the same comet These last two 
treatises are mainly astrological, as is no small part of 
the treatise on the comet of 1577 
The largest part of the present fasciculus is, howev cr, 
occupied with a controversv on comets between 
Tycho Brahe and the Scottish physician John Craig 
T^ho had sent Craig a cxipy of his printed but as yet 
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unpublished work, “ Dt Mundi ” and Craig had 
replied in certain letters which as Dr Dreyer mforms 
us were published by Noltenius m 1737 These 
drew from Tycho an “ Ajiologetica Responsio,” fillmg 
sixty pages of the present volume The work was 
printed and a lew copies were sent to fru nds It was 
Tycho’s intention to include it along with the whole 
controversy with Craig as a supplement to his “ De 
Mundi but his representativ es wisely dec ided to 

let tlie main treatise go forth by itself No printed 
copv of the “ Apologetica Responsio" lias survived, 
and Dr Drever has edited it from a MS at Copenhagen 
Craig replied to this work in a trcitise entitled ‘‘ C apnu- 
raniie rcstmctio,” of whuh Dr Dreyer has been able 
to give us a lragm<;it from a Vienna MS I he task of 
replying to this work was ultimately undei taken by 
Kepler, but aliandoned by him on fveho’s death, 
though Kepler’s unfinished replv has since been 
published m his eollceted works Dr Drcycr’s notes 
on the whole volume, iiu luding the “ De Mundi 
occupy the last thirt\-tvvo pages of the present 
publication 

Not the least instructive of these stl dies are the 
astrologK al tri itises It will be observed that with 
the exception of the piper written for his assistant, 
Ivcho early aliandoned the intention of publishing 
them In an age when ni arly all science was Insed on 
an experience not supported by carefully recorded 
experiments and obsorv itions, it was reasonable to 
give to the supposed truths of astrology the seune 
respect that was shown to seientific teaeliing generally 
fveho’s astrology is neither fanciful nor arbitrary, but 
professes to regard observation as the test of truth 
Thus on n 413 he refuses to decide on the limits of the 
clima of Saturn, because they rest on no sufficiently 
attested experience On the other hand, he regards it 
as a settled fact that the comet which was seen m Anes 
m 1533 changed the religion m Britain and caused 
lasting discord Whatever value Tyeho may have 
attached to such specufivtions, he could not but feel 
that they were woi k of a very different class from the 
great astronomical edifice founded on his own observa- 
tions of precision 

The controversy with (_ raig is not w ithout its analogies 
Craig held with Aristotle that objects m the ether were 
immutable, while objects in the elements might suffer 
change, and that temporary phenomena like comets 
must, therefore, be sublunar Tycho Brahe held that 
from the relative slowness of their motion and the 
absence of perceptible parallax they must be more 
distant than the moon The question is of the ever 
recurrent type where observations seem to conflict with 
a general principle which has hitherto known no 
exception 
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Our Bookshelf. 

An Inorganic Chemistry By Prof H G Denham 
Pp vm + 684 (London E Arnold and Co , 1922 ) 
J2S 6 d net 

Prof Denham has written “ An Inorganic Chemistry ” 
for mtermediate students In this field at least half-a- 
dozen excellent text-books are already available , but, 
perhaps for commercial reasons, additional volumes of 
similar scope continue to be produced, and the process 
may be expected to continue until each leading publisher 
IS able to offer a book of this type Prof Denham’s 
book IS well printed and nicely illustrated, and m this 
respect compares favourably with other competing 
volumes 

The author claims as a simplifying factor the intro- 
duction of the periodic classification of the elements in 
the middle (mstead of at the end) of the chapters on the 
non-metals , but it is doubtful whether this policy will 
be followed by other authors, because it is obviously 
difficult to classify the elements when only two groups 
of them have been described The policy of including 
a brief description of all the less tommon elements 
(except those of the “ rare earths ”) is also of doubtful 
value, m view of the great difficulty which mtermediate 
students find in becoming acquainted even with the 
common elements when they pass from the study of the 
non-metals to that of the metals More important 
perhaps is the fact that while atomic weights are given 
at a very early stage, Avogadro’s hypothesis and the 
molecular theory are postponed to Chapter IX , with 
the result that for nearly 100 pages hydrogen gas is 
represented as H ind oxygen gas as O , m the mean- 
time, subjects such as the theory of solutions and 
thermo-chemistry, and even valency and structural 
formulae, arc discussed on this very madequate basis 
The author’s attention may be directed to the in- 
correct statements which result from his undue simpli- 
fication of crystal forms, which he classifies by means of 
planes of symmetry mstead of by means of crystallo- 
graphic axes It would also be well if it were clearly 
stated that the vapour pressure curves of the different 
forms of sulphur are purely fictitious, although they 
are presented in the same attractive form as the 
solubility diagrams, which are a pleasing feature of the 
book , It may be suggested that the omission of the 
small squares might be used to distmguish those 
diagrams which are mere sketches from those where 
accurate data are given 1 M L 

Happy India as it Might Be t/ Guided by Modem 
Science By A Lupton Pp 188 (London G 
Allen and Unwin, Ltd , 1922 ) 6 s net 
Mr Lupton m a single cold-weatlier tour through the 
Indian Empire has tned to solve a series of economic 
problems, winch have long engaged the attention of 
admmistrators and men of saence He is impressed, 
as all thoughtful observers of Indian life must be, with 
the genetal poverty of ^e people, their exhaustion by 
malana, and their rnabimy to resist periodical scarcity 
The soil IS meffectually cultivated by weak plough 
cattle, the produce is extremely low when compared 
with that of othfer more fortunate countnes, and much 
of the scanty manure is usetb as fuel Here is the 
chance of science Why not have a chemical examma* 
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tion of the soils of each distnct to find out what con- 
stituents are lacking ? Why not establish a fuel reserve 
m each village ? Why not lay down at every peasant’s 
door wood from the Himalayas or coal from Bengal ? 
Why not use electricity to pump water from the wells ? 
Why not fill every puddle and so abolish malana ? 

TTiese are admirable schemes, but unfortunately the 
Government does not possess the means of raising 
enormous loans, pavmg the mterest, or maintaming a 
new array of officials, in the hope that some day it will 
be repaid for tlie cost of 7,000,000 tons of super- 
phosphates which he proposes to import, even if such 
a demand did not upset agriculture all the world over 
It is very well to say, spend a few millions as a begin- 
nmg, but this would do little to improve the situation, 
and, as he admits, there is little use in giving ignorant 
people superphosphates if you do not at the same 
time supervise their use by a corpus of experts 
Even to make a fuel reserve in a village means taking 
up arable land for this purpose, and the peasant does 
not like reserves because they shelter wild pig, monkeys, 
and green parrots, his greatest enemies 
Mr Lupton honestly admits that the Government is 
not to be blamed because every Hindu marries and rears 
a family, resulting in congestion of the population 
He hopes vaguely that public opmion will check this 
abuse, but he admits that the educated Indian gentle- 
man Imows or cares little about the peasantry, and that 
“ if the Indians govern themselves, we may be sure that 
their government will be bad ” Mr Lupton is to be 
commended for his good intentions, his fine sense of 
humanity, but it needs practical wisdom to consider the 
problems which he has attempted to solve. 

The West Riding of Yorkshire By Bernard Hobson 
Pp XU -f- 188 (Cambridge At the University 
Press, 1921 ) 6 d net 

Mr Bernard Hobson had a difficult task to describe 
the West Ridmg of Yorkshire owing to the wealth 
of the material The term “ Riding ” means one- 
third, so that the area dealt with is only one-thud 
of the county of Yorkshire , but as it includes the 
densely populated coalfield to the south and the lime- 
stone moors to the north-west, it contains areas of 
special importance and interest Mr Hobson has not 
only compiled an instructive summary of the geo- 
graphy, geology, and history of the West Ridmg, but 
has also presented it in a form interestmg throughout 
The most important geographical feature of the area 
IS the Penrane Range, forming its western highlands, 
which 15 unique m England from the extent of its 
subterranean nver system The mdustnal districts 
mclude many important cities , the author’s account 
of Sheffield is of especial interest The history of 
man m tlie area dates from Neolithic times, for Mr 
Hobson tells us that no undoubted trace of Palaeo- 
lithic man has yet been found, though abundant 
remams occur only three miles from the Yorkshire 
border The area is especially nch in archaeological 
and histoncal monuments In the chapter on the 
architecture it is remarked that the professional 
architect arose m the period of James I , before which 
buildmg had been m the hands of the builder and tlw 
craftsman Apparently, therefore, the end of the great 
age of buildmg in England synchronises with the nse 
of the professional architect ' 
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A Laboratory Handbook of Bio-Chemstry By P C 
Raiment and G L Peskett Pp 102 (London 
E Arnold and Co , 1922 ) net 
Thf book befoffe us would be more appropriately 
entitled physiological than bio-chemistry, as in its 
scope It IS almost entirely limited to the elementary 
physiological chemistry usually taught to medical 
students A short theoretical account of each subject 
preiedes the practical work Much of this is quite 
sound, but the text is frequentlv marred by looseness 
or inaccuracy of statement, which requires stringent 
revision before the book is placed m the hands of a 
student Examples of this will be found in the account 
of the action of acids on soaps (p 45), the precipita- 
tion of globulins (p 24), the properties of the albumms 
(p 16), <ind elsewhere \gain histidine is omitted 
from the list of amino-acids derived from proteins, 
vitamin B is stated to lie associated with the fatty 
radicles of milk, and so on 

1 lie practic il work is almost entirely confined to 
qualitative test-tube experiments, the chief excep- 
tions being the quantitative methods of urine analysis, 
and, in an appcnclix, Kjeldahl’s method and the methods 
for estimating reducing sugars These experiments 
arc clearly described and easy to perform 
We do not, however, believe that practical bio- 
chemistry can be satisfactorily taught in this way 
Preparative work and, especiallv quantitative methods 
arc essential even in the earliest stages Unless this 
kind of exercise is freely intrcKluccd the student will 
acquire no real gnp of the subject but will regard it 
simply as another dreary course of “ test-tubing ” 

A H 

Meteorological Office An Ministry British Rainfall, 
]g2i The sixty -first annual volume of the British 
Rainfall Organisation Report on the distribution 
of ram in space and time over the British Isles 
during the year 1921, as recorded by more than 
5000 observers m Great Britain and Ireland Pp 
xxiv + 300 (London H M Stationery Office, 
1922 ) i2s ^ net 

Rainfail statistics over the British Isles have now 
been collected and published annually for a sufficient 
period to render the observations of very great value, 
thanks to the foresight and persistent perseverance of 
the late Mr G J Symons Where observations do 
not exist a shrewd approximation of the average fall 
can be obtamed by means of neighbouring measure- 
ments 

The essential feature of the volume is a discussion of 
the drought in 1921, which was more remarkable for 
persistence than for intensity over short periods, 
although June and July were probably drier than any 
two consecutive rtionths in living memory In England 
and Wales 1921 was probably the dnest year since 
1788, and m London it was the dnest for at least 
148 years The south-east of England expcnenced 
the greatest severity of the drought, and a part of 
Kent had for the year less than 50 per cent of the 
average rainfall A coloured map opposite to page 150 
shows graphically for the British Isles the relation of 
rainfall in 1921 to the average of 1881-1915 
Rainfall is discussed in connexion with scarlet fever, 
and there is an article at the end of tiic volume on the 
iSuctuationif of annual rainfall C H 
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Design in Modem Industry The Year-Book of the 
Design and Industries AssociatioHj 1922 With an 
Introduction by C H (ollms Baker Pp 157, 
(London Benn Bros , Ltd , 1922 ) i5f net 
Thl Design and Industries Association, of whu h this 
appears to be the first Year-Book, is concerned with 
hdison work between the artist, the manufacturer, and 
the distributor, and aims at the improvement of 
British design through the intelligent and liberal use 
of the artist, both for ideal reasons and to meet foreign 
competition The Association holds that good design 
IS tested first and chiefly by fitness, and stcondly by 
pleasantness in use \ teapot, for example, should 
have a spout that does not drip, a handle and spout 
that do not project unnciessarilv (to save room in the 
cupboard and reduce risk of fracture), the hd should 
be securely held while the pot is m use,J;htrc should 
be the fewest if any at all arc neecs^vry, of crevices 
and sharp angles, as these hold dirt incl ire difficult 
to < lean, the c ost should be rc asonablc and 10 on The 
illustrations include furniture, pottery, fabrics kitchen 
equipment, metal work, printing signs, tablets shop 
fronts etc Ihc designs as a rule art distinctly 
pleasing and arc appreciated bv critical artists The 
photographic reproductions are with few exceptions, 
excellently done, but we hope that the Association 
in Its second \ear-Book will be able to intro- 
duce colour reproductions where they appcir to lie 
essential 

Alcohol in i ommerce and Industry By C Simmonds 
(Pitman’s Common Commodities and Industries ) 
Pp XU -I- 1 19 (London Sir Isaac Pitman ind Sons, 
Ltd 1922 ) 3^ net 

The late Mr Simmonds had produced a larger and 
more detailed treatise on alcohol before undertaking 
the present small volume It would therefore be 
anticipated that Ills treatment of the subject would 
be most expert The present volume, in fact, is a 
wonderfully concise and complete account of the 
manufac ture and uses of alcohol, and is well illustrated 
It IS perhaps scarcely realised by those nut familiar 
with recent progress in c hemiuil industry xnd engmeer- 
ing how many uses are found for alcohol, and how 
many more promise to be discov ered Mr Simrnonds’s 
book will supply this mformntion to the general reader, 
and the chemist will also find much that is useful 
in It 

Mathematics for Engineers By W N Rose (The 
Directly-Uscful Technic al Senes ) Part I , including 
Elementary and Higher Algebra, Mensuration and 
Graphs, and Plane Trigonometry Pp xiv+514 
(London Chapman and Hall, Ltcl , 1922 ) los 6 d 
net 

The first edition of this work appeared in 1918, and 
was revoewed in our columns (Nature, vol loi, 
p 463) It has now been put to the test alike by 
teacher, and students, and has proved its value The 
third edition, now before us, has been thoroughly 
revised , there are few additions, but we note one on 
elementary determinants which contains enough to 
1 enable the reader to understand certain methods 
1 employed m works on aerodynamics 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
optntons es^ressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

On the New Element Hafnium 

In a former letter to Nature (January 20, p 79) 
wc announced the discovery of a new element with 
atomic number 72, for which the name hafnium was 
proposed Evidence was given that tins element 
19 a homologue of zirconium in accordance with 
theoretical expectations (Bohr ' Theory of Spectra 
and Atomic Constitution, p 114, Camb TJniv Press, 
1922) Continued experiments enable us to complete 
the statements in the former letter By the addition 
of a known quantity of tantalum (73) to our samples, 
and by a comparison of the intensity of the Ta-lines 
with the Hf-lmes a closer estimate of the amount of 
hafnium present has been obtained We have in- 
vestigated a great number of zirconium minerals 
from different parts of the w orkl They all confimcd 

between 5-10 per cent of hafnium In samples of 
commercial nrconium oxide investigated, we have 
found the new clement amounting in one case to 
as much as 5 per cent Starting from the latter 
substance by means of a chemical method which is 
also adapted to separate zirconium from the other 
tetravalent elements we have been able to obtain 
several grams of a preparation in which the presence 
of about 50 per cent of hafnium could be established 
Conversely we have succeeded m preparing zirconium 
in which no hafnium lines could be observed h urtlw r 
particulars about the method of preparation and 
provisional determination of the atomic wiight will 
to published shortly in the communications of the 
Copenhagen Academy D Cosier 

,, G HFvrsY 

Universitctcts Institut for teoretisk Fysik, 

Copenhagen January 31 I 


The Latent Period In Lubrication 

SoMFTiMrs m a scientific inquiry results accrue 
which are called, in laboratory slang, pretty ’ the 
pieces of the puzzle have fallen together in a fashion 
so pat as to give artistic pleasure 

Most lubnc ited surfaces have the curious property 
that the friction fallb after tlie lubricant has been 
applied until a Steady state is reached after an 
interval which may vary from a few minutes to a few 
hours For example, a clean surface of glass lubri- 
cated with pure lieptoic acid, the slider being in 
position, the initial value of the coefficient of friction 
at 12“ was M=o 51, but in 40 minutes it had fallen to 
its steady value, m = o 40 

This latent period, as it may be called, is shortened 
by a nse in temperature and, apparently by mechan- 
ical agitation , and is manifested by surfaces lubri- 
cated only by a film of insensible thickness as well as 
by those flooded with liquid 
The most striking fact, however, is the mfluence of 
the slider The final steady state is never reached 
unless the slider is m position Surfaces which have 
been freely exposed to vapour or to an excess of fluid 
resting on them always have high friction when first 

§ ut m cohtact The lowest value is given only by a 
Im of lubricant which has ^en enclosed for some 
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time between two sohd faces Such is the puzzle, and 
the explanation is curiously simple 

A molecule of an ahphatic acid or alcohol is like a 
rod loaded at one end Putting a drop of one of these 
substances on a clean surface is hke flinging a handful 
of such rods, picked up at random, at it some hit 
and stick by the loaded ends, others by the unloaded 
ends Condensation from the vapour is similar 
except that the rods are flung singly 

It is practically certain that fnction is lowest when 
all the rods are orientated in the same way a condi- 
tion which will be reached only when the wrongly 
orientated molecules have had time to evaporate off 
into the fluid or vapour and have been replaced by 
molecules nghtly orientated The latent period is 
the time occupied by this reidjustment 

So long however as the layer is exposed to fluid or 
vapour it is always losing or gaming molecules by 
evaporation and condensation and some of those 
arriving will be wrongly onentated The layer will 
reach a steady state but it will not be that of least 
friction bec,iuse at any moment a fraction ui the 
molecules will be wrongly onentated Onenlation 
will be as perfect as possible and fnction at its lowest 
only after a 1 lyer has been for some time shielded 
from evaporation by toing enclosed between solid 


If this explanation be correct there should be no 
latent period when both ends of the rods are alike 
I Ills IS so In normal paraflins both ends are alike, 
and in no circumstances do surfaces lubricated by normal 
paraffins show a latent period 

The fact tli it a latent penod exists is of import incc 
to practical lubrication The moleculai process which 
c luscs It IS, wc believe of importance in the mechanics 
of living m.itter Physiologist! will note how it 
recalls dll Bois Reymond's theory of muscle and nerve 
Ida Boubliuav 
'N B Hardv 

Scicntihc and Jndustn il Research Depaitmtiit, 

16 and 18 Old Queen Street 
Westminster I ondon, S W 1 
January 2 ) 


The Rule of Priority In Nomenclature 


In Naturf for February 3, p T48 Mr F Chapman 
mentions three distinct proceedings that rrav affect 
the stability of nomcnrlature m zoology Concerning 
those that arise from differences of opinion as to the 
classificatory value of certain shapes 01 structures 
or those that depend on the advance of knowledge, 
on corrections of fact or on the need for bunking 
up unwieldy groups it is useless to argue No system 
of classification and nomenclature devised bv man 
can cope with such inevitable changes 

The third proceeding with w'hich alone I venture 
to deal here, is the discovery that a name m general 
use was predated by a name that hitherto has been 
left m obscurity, and the consequent enforcement of 
the law of priority On this point Mr Chapman’s 
letter overflows with good sense , but it has all been 
said before His laments, however, will not have 
been entirely wasted if you w ill permit this consolatory 
reply — namely, that in the year 1913, at the Inter- 
national Congress of Zoologists in Monaco, an agree- 
ment was reached m the largely attended section on 
nomenclature and confirmed m plenary session, by 
which the International Commission on Zoological 
Nomenclature was given power on certain conditions, 
to suspend the rules m those cases where their 
operatton was contrary to the general convenience 
“nie Commission has, on the request of various 
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zoologists, already taken action m several cases It 
h^is, for example, recommended but not vet passed 
the suspension of the rules m the case of Holothuna 
versus Physalia (Opinion 76) and is at the moment 
preparing to adjudicate on the name of the common 
house-fly (sec Nature January 27, p 115) 

The Commission has also- -urged thereto by its 
devoted secretary Dr C W Stiles— attempted to 
draV up for various groups hats of agreed and un- 
alterable names. Nomina comervanda 

If, owing to the war and the peace, so thorough 
a worker as Mr Chapman can have apparently, 
forgotten or remained ignorant of the Commission s 
work there must be many m the rising generation 
to whom it IS equally unknown If they cannot find 
what they want m the Report of the International 
Congress of Zoologists or, more accessibly in the 
American periodical Science and 111 the Sniithsoni m 
“ Miscellaneous Collections ’ they may like to know 
that the present members of the Commission in this 
country an Dr Hartcrt and Dr Jordan of I ring 
Museum Ur W E Hoyle of the Welsh National 
Museum, and myself at the Natural History Museum 
also that the Commission is seiking to till one of its 
vacaniits with an Austr.ilisian representative 

I A IUthi r 


The Formation of Coloured Bows and Glories 
When favourably situated i person may see rings 
of coloured light round the shadow of his own head is 
cast upon a neighbouring fog bank or cloud 7 liesc, 
coloured rings or glories as they ire called have been 
explained by previous w nters as merely coron is due 
to particles near the surface of the cloud scattenng 
light reflected from deeper portions of the cloud , in 
other words, the effect is regarded as of the s-ime 
nature as the ordinary corona but due to second iry 
scattenng That this explanation cannot be -iccepti d 
as correct is dclinitely shown by expcriment<il 
observations made with irtificial clouds 

Iht experimental arrangement is the same as that 
used by Mccke {Ann der Phys vol 61) and if the 
eye of the observer be placed on the same side of tin 
cloud chamber as the sourte so as to look down very 
nearly along the path of the beam passing through it 
a succession of colours is seen along its tr ick through 
the cloud These colours also change as tlie angle 
of observation is changed and the smaller the 
particle the greater is the angle fiom which the y can 
be seen The complete system of rings is obtained on 
illuminating the cloud with a beam of sunlight and 
may be viewed in 1 perpendiciiHr direction with the 
aid of a plane sheet of glass held at 45° in front of the 
cloud chamber, so that the observer s head does not 
screen the cloud chamber from the illuminating 
pencil The observations prove that the phenomenon 
under discussion is shown by every position of the 
cloud and therefore really arises from primary 
scattenng by the droplets of water 

That the glones or brocken-bows arise in a way 
which IS quite different from that of the ordinary 
transmission coronas is proved by the fact that the 
sequence of colours m the brocken-bows and in the 
transmission coronas due to cloud particles of the 
same size are far from being identical The normal 
corona, due to larger drops, shows a central white 
field with ^ brownish-red edge, which is surrounded by 
the familiar coloured rings, but in the brocken-bows 
the arrangement is different and vanes somewhat 
wnth the size of the drop It is sometimes found that 
just round the central spot (which is the unage of the 
source of hght reflected from the first surface of the 
observing flask) there is a distinct minimum of 
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intensity exhibiting colour , then the mtensity 
increases the colour being^ greenish-white bordered 
by a browmsh-red edge an’d then follows the usual 
succession of coloured rings as m the coronas It is 
sometimes found that round the central spot there is 
aclear maximum, and then a belt ofmimmum intensity 
and then again a maximum m other words there is 
an oscillatory distribution of intensity in the central 
field of Ihc brot ken-bow only red and green rings or 
belts are present in different intensities, whitish- 
yellow colour being totally absent while in the 
corresponding coron il rings the central field is 
yellowish-whitc or nearly without colour 

In order to understand how the glones are formed, 
wt have to consider the light vvhich travf Is back 
towards the source from the droplets This arises m 
two ways (a) by reflection from the front surface of 
the droplets (b) by two refrictions and one internal 
reflection When a filane wav 0 falls on the spherical 
particles and is reflected back at its external surface, 
the leflected w ivc fiont is strongly divergent and as 
a result It merely iclds a little to the gcn< ral illumina- 
tion of the held and does not give rise to any notable 
diffraction effect But the wave front (fi) formed by 
internal reflection is not so divergent as in (a) and 13 
limited by i ciispcel edge at which it is doubled back 
Whin the droplet is small tin jiath differences 
between back ind front of the wave near the eusped 
edge are very small lienee we may without 
appreciable crroi consider the w ivc front to be a 
simple spheric il cap of apjiropriatp radius As a 
sufficient ipproximation we m iv assume the centre 
eif this spherical t ip to be the im igc of i point pliccd 
on the axis at in mfimte elistami produced by two 
rcfiactions and one reflection We have to hnel m 
directions making a small ingle with the ixis bark 
towards the direction of the primary source the 
aggregate effect of tins wave cap The problem now 
IS the s<imc as the ehffiactiem produccel by i small 
circular opening m the scicm on which light is 
propagated in sjiherual waves from i point source 
vVe take as the ixis of symme try the line drawn from 
the source to the ceiitu of the opening and it is 
required to find the intensity of ilhiminatiou at any 
point of a plane screen jui did to the plane of the 
opening uid at a dist nice tior the later The 
detailed mithemitieal tn itment of this problem is 
given 111 Oiay and Mithews's Treatise on Bessel 
functions and their Applicitions to Physics, 'chapter 
xiv , and the lesull is ajiplied m this case tor the 
measurements of the positions of the maximum and 
minimum 111 the glory -rings ( onsidering the ex- 
p< nmcntal diffie ultics ind assumption in the theory, 
the results agree fairly well w ith the observations 
B B Ray 

Universiu College if Science and Technology, 

92 Upper Cueular Road, Calcutta, 

December 13 


The Definition of Limiting Equality 

In teaching the calculus to students of applied 
mathematics and physics I have found that the de- 
finitions of limiting value and of limiting equality given 
in piactically all our text-books are unsatisfactory, 
and m my opinion inadequate According to these 
books the test of limitmg equality of two magnitudes 
IS that their difference shall become less than any 
assign ible quantity, however small But this condi- 
tion IS satisfied by any two quantities whatever if they 
vanish simultaneously, and it affords no justification 
for the use of statements such as dy =f'{x)dx , on 
the other hand, if the quantities remain fimte in the 
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limit the test appears scarcely to be necessary or 
useful m teaching elemen^tary classes 

I consider that the proper test of Umitmg equality 
18 that the difference between two quantities should 
become (numencally) less than any assignable fraction 
of one of the quantities however small m other words 
that X -a^-ae where e la any fraction of unity, however 
small (instead olx -a-^e where e is any quantity how- 
ever small), the present definition being assumed to hold 
good even if the two quantities vanish or become infinite 
at the limit 

If tins condition be accepted as the definition of 
limiting equality, the same condition will hold good 
for any multiples or submultiples, however large or 
small of quantities which tend to limiting equality 
and also to sums of such quantities thus if jr, - o, ■>- a,«, 
a^ etc , then i,x -i.a- e^a under all condi- 
tions Such statements as dy -f'(x)dx are to be in- 
terpreted as statements of limiting equality according 
to this definition and we arrive at a definition of an 
integral as the limit of a sum of products, which is 
applicable not only to integrals of functions of a 
single variable, but also to integrals taken over areas 
volumes, and indeed any of the concrete magnitudes 
which commonly occur in problems on mechanics and 
physics Roughly speaking this definition may be 
worded somewhat as follows 

Let X be any magnitude which can be divided into 
elements iSx however small, y a measure associated 
with it such that if y, and y, are the greatest and 
least values of y associated with any element hx 
yi and y, tend to Umiting equality when the mag- 
mtude !ix diminishes indefinitely Then, since 
{y^hx - yyhx)ly^iix = (y, - y,)/y„ the products y.A^r 
and yx^x also tend to limiting equality, and by the 
theorem for the limit of a sum, tlio sums of the 
products y,A;r and y^hx taken over all the elements 
also tend to hmitlng equality and their common 
limit 18 defined as the integral \ydx Any single pro- 
duct can be legitimately designated by ydx in any 
equation provided that this equation is interpreted 
as a statement of limiting equauty in accordance with 
the above definition A subsequent proof is required 
to cover cases of discontmuity such as occur, eg 
when finding the volume integral of a function which 
changes by a finite amount in crossmg a surface 

In defimng a differential coeffiaent and proving 
the formula for the differentiation of a product I 
follow Fricke’s method to a great extent Fncke 
however defines f'{x) by putting x^-^x in (/(xj 
~/Wl~(*i -*) 1 consider it preferable to con- 

sider the more general fraction {/(x,) - f(xx))—(x^ - x,) 
If this fraction tends to a umque limit when x^ and 
Xx approach a common limit x by any process what- 
ever, this limit IS defined as the differential coeffi- 
cient of f(x) 5'lus condition covers the cases where 
either x^ or x^ is first put equal to x and the other 
variable becomes equal to x subsequently 

G H Bryan 

Umversity College of North Wales, Bangor 


Museums 

The article in Nature of December 9 on "A 
Suggested Royal Commission on Museums '' leads me 
to offer a few comments, based on recent expenences 
It IS trite to say that all museums are understaffed, 
but it may be worth while to point out some of the 
consequences of this condition Being a student of 
wild bees (Apoidea), I have long b^ interested in 
the available collections of these insects In 1930-21, 
1 made a catalogue of all the species of bees in the 
British Museum, and also listed those at Oxford and 
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Cambndm Returning to America I catalogued the 
bees m toe U S National Museum and the Amencan 
Museum of Natural History One of my pnncipal 
objects was to bnng about exchanges between these 
institutions, so I noted in most caises the size of the 
senes The authonties everywhere were extremely 
cordial to the exchange idea, ahd it was evident that 
if each museum would distnbute its duplicates, which 
were often actually in the way, all would be greatly 
ennehed, to the advantage of students on both sides 
of the Atlantic Up to the present, it has been 
impossible to carry out the proposed plans, because 
the curators have been fully occupied in other ways. 
The prospects will necessarily remain unfavourable, 
so long as each man has many more duties than he 
can attend to Iho staffs should be increased, and 
should include at least two types of men — those who 
are principally concerned with research and those 
who are primarily curators The latter type, with a 
passion for collecting and arrangement, is not to be 
found everywhere and is not produced by the 
universities It involves however, a high grade of 
ability, and should be zealously sought by heads of 
museums 

In their zeal for economy many will object to 
increasing museum staffs Jhey ought to consider 
the matter as they would a factory or other com- 
merual plant A great deal of capital, matenal and 
otherwise, has been put into our museums With 
a moderate increase of funds they can be made to 
function far more efficiently and develop more 
rapidly The public policy has too generally been 
like that of a man who had built a house, and decided 
that he could not afford a roof In some cAses sheer 
poverty may afford an excuse but even the United 
States, with all its wealth treats its National Museum 
in the most niggardly manner The truth is, that in 
a democracy the pubhc will is the dnving force, and 
an Ignorant pubhc has no will It is the duty of 
scientific men to carry on a campaign of publicity, 
which need not mvolve anything aetnmental to their 
self-respect 

One reform which I should much like to see at the 
British Museum (Natural History) is the establish 
ment of a room of Bntish entomology, with a special 
curator who made it his business to know the species 
of the country As things are at present, the average 
collector is interested pnmarily in British species, but 
on going down to the Insect Room he has to appeal 
for help to a world-specialist in some group, who is 
perhaps monograplung a particular family of beetles 
Any one with a conscience hates to take much of the 
time of such a man for his relatively insignificant 
matters, and the specialist himself probably does not 
know the British Staphylinidas or weevils By 
assembling the British senes in one room, in charge of 
a special man, or preferably two or three, the work of 
the amateur would be greatly facihtated, and young 
naturalists would not be bhghted m the bud W a 
sense of the tnfling character of their pursuits This 
IS not a criticism of the existing curators, whose 
courtesy and good nature under stress have often 
caused me to marvel 

Just to show the spint of the place I will relate a 
couple of amusing instances, which I myself witnessed 
A man came to the department of insects with an 
account of a proposed patent for catching fleas by 
entanghng their mt in the supposed perforations m 
diatoms The nature of the marldngB on the siliceous 
framework of diatoms, and their relative size to the 
feet of a flea, were explained in all gravity and 
kindness, and presumably the new flea-powdef nevet 
appeared on the market 1 Another day, a mah ckme 
to the department of geology with a clay model of on 
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ox or some such animal and I shall never forget the 
courteous way in which an eminent pal-eontologist 
assured him that the specimen should really go to the 
Museum at Bloomsbury since a fossil would show 
only the bones and not solidified flesh Ihe public 
certainly gets all it pays for and more but it could 
be much better served if it would pay enough to bring 
out the latent possibilities of the museum which arc 
doubtless greater than iny of us can yet clearly 
im igine IDA Cockj kcll 

University of Colorado 


Spiranthes Autumnalls 

In the summer holiday of 1921 Mr Mayland and I 
weie istomshed to find m the woods round Cairbndge 
Inverness shire very sporadically but at two stations 
ibout a milt apart spei imens of the small orchid 
Spiranihe\ autumnahs \Vc to ik some and for two 
or three days their characteristic scent and spiral 
spikes interested our table in the hotel I regret now 
til it we did not preserve specimens but I im pretty 
sure we were not mistaking the identity of the plant 
as It was repeatedly the subject of remark and 1 have 
know n it since I w is a boy 

I mention this non recorded record because Sir 
Herbert Maxwell who in September 192 i wrote to 
Nan RF (vol i <56 p 79) telling of a similar experi 
ence on I ower bpey si le but m a later letter (vol loo 
p 409) he expressed some uncertainty as to the 
identity of his plant as apart from G olyera npett^ 
Now when so acute an observer as Sir Herbert has 
arrived independently at the same conclusion as we 
did 1 think the piobabiUtv is strong that both 
di ignoses were correct and that though the specimens 
were n it pi cserved as evidence ‘i aM<«w«a/»v h is been 
found in an unexpected non ealeiferous locality 
Mr Maylind tells me he sought it again in the 
following summer without result I () Bowlr 
The University Glisgow January 17 


The Scattering of X-Rays in Liquids 
In various notes published list year I dealt with 
the scattering of light m transpirent media and 
showed that its study initiated by the late Lord 
Rayleigh in his theory of the colour of the sky has 
other fascinating applications in the explanation of 
the colour of the sea and other transparent waters and 
of the colour of lec on glaciers The thermodynamic 
theory of fluctuations developed by bmoluch iw ski 
and Einstein formed the starting point in the dis 
cussions but 1 w as careful to emphasise the important 
complications arising from the amsotrophy of the 
molecules in fluid media and showed how the neees 
sary corrections in Linstem s theory may bo made 
A considerable measure of success was attained in 
attempting to correlate the behaviour of substances 
in the liquid and gaseous states in this respect and in 
predicting the effects due to alterations of temperature 
and pressure The study of the changes in the in 
tensity and states of polarisation of the scattered light 
in passing from the liquid to the solid crystalline state 
and their explanation forms another im^rtant line of 
inquiry in which some progress has also been made 
The purpose of the present note is to point out the 
relation between the optical effects referred to above 
and thq very interesting recent work of Keesom and 
Smedt who have obtained Laue photographs of 
various hquids traversed by a homogeneous pencil of 
X rays (Proc Roy Soc Amsterdam 1922 page 1 19) 
and the similar work by Hewlett {Physical Reviev. 
December 1922 page 702) who used the ionisation 
method Keesom and Smedt found that many of the 
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liquids studied gave a well markeil diffraction ring at 
a considerable angle with tlie direct pencil With 
liquid oxygen and argon the first ring was formed at 
an angle of 27° A weak second ring was also observed 
at 4O® with oxygen and at 40 with argon With 
water on the other h iiid the second ring wa^ very 
broad and diffuse and practically abutted on the first 
Keesom and Smedt have attempted ti explain their 
results by various special assumptions regarding the 
relative positions of thf neighbouring moletiiles while 
Hewlett suggests that lujuids possess something of a 
crystal structure Io the present writer it apjaears 
that the experimental results may be explainecl with 
out illy such special assumptions As in the optical 
ease tile liquid molcoules may he regarded as the 
diffiaeting centres which are arbitrarily orientated 
and distributed uniformlv in space subject only to 
such variations as give rise to densitv fluctuations in 
acLordanee with the I instem Snioluchowski formula 



where is the mean density (Ap)’ the mean square 
of its fluctuations 1 < the gas const int T the absolute 
temjJLrature p the eompussibility of the liquid and 
V the elcineutaiy volume under eonsi leration When 
traversed by a liomogeneviiis pencil of \ ra\ s the wave 
length of whith is smaller than the average molecular 
distance such a strucUiie must Live rise to diffraction 
rings which are more or less well defined according as 
the fluetu itions of densitv are small or large If m 
the expression foi the density fluctuation we take V 
to be a small rube with i molecule at each of its 
cornels the avtiige fluetu ition in its sire vnd the 
resulting weakening of the diffraction pattern can be 
calculated somewhat on the same lines is in Debye s 
theory of thermal effect in \ ray reflet tion b) ( rystals 
In Keesom ind Snieilt s experiments the low tempera 
turc m the ease of liqui 1 oxygen ir 1 argon and the 
eonseouently diminished fluctuations of density must 
have heljie 1 m imjirovmg the definition of the dif 
fraction ring of the second order L V Raman 

“ Artificial ’ \ ertlcal Beam 

Thf vertical beam through a low sun is generally 
referre I to the reflection of sunlight from the basal 
surfaces of thin plates f ice which are falling through 
the atmosphere with their crystal axes vertical and 
honaontal It has been the writer s good fortune to 
examine such reflections from individual plates 
that were slowly Llling within a metre or so of the 
observer Most of the plates were asymmetric portions 
of flat crystal growths and they spun rapidly as they 
fell with a motion lesembling that of a falling maple 
key In this ease the vertical beam was observ ed to 
spread out slightly as it receded from the sun and the 
angle subtended by the edges of the beam was obvi- 
ously the complement of the vertical angle of the 

cone swept out by the rapidly rotating but slowly 
falling flake 

An interesting artificial example of (probably) 
this phenomenon was noted by many ob^rvers at 
the burning of two buildings at the Sydenham Military 
Hospital at Kingston Ontano on the night of 
January 3 1923 The structures burned fiercely m 
the brisk north east wind and lit up the snow covered 
country for miles around The unusued brightness 
may be judged from the creihble report that people 
more than a mile from the fire easily read newsprint by 
its light A very light snow fall was barely noticeable 
from time to time during the evening Out of the 
glow of the fire lit smoke clouds there appeared to 
nse a vertical parallel beam of light that witn varying 
distinctness was visible for the three or four hours 

1 ' 2 




dunng which the fire raged. It was visible from 
points near the fire — a few hundred yards — but was 
more stnkmg from pomts a quarter to a half a mile 
away, from which the flames themselves could not 
be seen It seemed to vary with some atmospheric 
condition (more or fewer snow crystals m the air ?) as 
it might be dim when the difiuse reflection of fire-light 
from the low-lying clouds would be brightest, and 
might be sharp and bright during a lull m the flames 
It was, however often most striking when the con- 
flagration was at its height 

It was not due to shadow of the still-standing walls 
— the light coming from the burning interior — for it 
was first noticed when the roof had just caught fire 
and most of the light came from the burning shingles 
— a case where no wall shadow was possible Further, 
the beam was sensibly parallel-sided A wall-shadow 
would have given a broadly diverging beam The 
explanation offered is that of reflection from falling 
flat snow crystals, which, of course, were not over the 
burning building but were distributed in the atmo- 
sphere between the observer and the source of light 

The official record at the Queen s University station 
of the Canadian Meteorological Service, taken just 
before the fire broke out and less than a mile from 
Sydenham Hospital, gave ‘ Temperature 12® Fht , 
Wind N E 20 miles per hour 1 ight Snow ’ In fact 
the snow fall was so light that the record of precipita- 
tion over the twelve hours, including the time of the 
observations on the beam, was only o 03 inch 

Will C Bakfr 

Physical lyaboratory. Queen’s University, 

Kingston, Ontario Canada 
January 8 

Unusual Crystals 

Thf following may be of interest to readers of 
Naiure 

1 have a bottle of pure phenol which has not been 
opened for a dozen years During this period 1 have 
been interested to watch the growth of crystals from 
the sides of the empty portion of the bottle by 
sublimation These crystals are c) finders or prisms 
many of them between two and three centimetres in 
length and as many millimetres in diameter The 
ends ire not pointed but neatly trimmed off by an 
oblique plane 

On closer examination these crystals prove to be 
thin walled tubes The stalk attached to the bottle 
is solid for a few millimetres Then a fine capillary 
appears, spreading out conically until the wall is about 
a naif millimetre thick and then continuing as a 
uniform tube The explanation is of course that 
within the tube the air is just saturated with phenol 
vapour while outside it is slightly supersaturated 

I do not remember meeting any published descrip- 
tion of such crystals G H Martyn 

38 Hogarth Hill, 

Hampstead Garden Suburb, N W 1 1 
January 19 


Science and Armament* 

What Dr Martin regrets m his letter to Nature 
of January 20, p 82, is to me a consolation — to know 
that scientific men m our universities are still working 
for the safety of the realm, for across the Channel 
there are fierce black clouds and ominous rumblmgs 
of strife that seem almost beyond control 

Dr Martin says ‘ So may the temple of science 
be kept free from echoes of human quarrels," and 
instances the sojourn of Davy and Faraday m Pans 
lis tlw exanmle fortunate? Davy was irresistibly 
attwped to Pans by reports of a detonator of fearful 
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Violence that had already depnved Dulong— its dis- 
coverer — of an eye and a finger He spent much of 
his time there mvestigatmg another discovery of a 
manufacturer of salpetre, a substance not unknown 
to Mmisters of Munitions 

It was this very journey that occasioned the 
human quarrel that we seek to forget when con- 
templating the lives of these two great pnests of 
the temple of science James Weir French 

Anmesland, Glasgow, January 22 


The Opacity of an Ionised Gas 

In a paper read before a joint meeting of the 
American Physical Society and the Amencan 
Astronomical Society, m December, I pointed out 
that theoretically the absorption of radiation by 
free electrons should render an ionised gas highly 
opaque The organised vibrational energy, due to 
the radiation of the free electrons is transformed 
by collisions into disorganised thermal energy of 
translation A tentative application of the metnods 
of the well-known free electron theory of the optical 
properties of metals to conditions in an ionised gas 
gives the following equation for the volume opacity 
coefficient K The quantity K is such that m 
distance » centimetres througn the gas the intensity 
of the direct beam is reduced to of its initial value 


K=(6 7x 




Here X is the wave-length of the radiation in centi- 
metres » IS the ratio of the number of free electrons 
to the number of atoms and 10ns , p is the gas 
pressure in atmospheres, including the partial 
pressure tpl{i + ») of the free electrons , T is the 
absolute temperature. Centigrade and A is the 
radius in cenbmetres of an atom or ion (assumed 
equal m size — a very rough approximation) This 
type of opacity increases as the square of the gas 
pressure, while the opacity due to general scattenng 
mcreases only as the first power of the pressure 
Even at fairly low pressures however, the effect of 
absorption predominates in an ionised gas 

The above equation follows from the following 
assumed equation of motion of a free electron in 
an ionised gas through which radiation is passing 


m +2»'mM«eX, 


where m is the mass, and e the charge of an electron, 
and « IS Its component velocity in the direction 
of the electric vector X of the radiation The term 
2tmt* represents a pseudo-fnctional resistance due 
to collisions between electrons and atoms or 10ns , 
r IS the number of such colhsions per second per 
electron The usual assumption is made that the 
velocity of an electron after colliding with an atom 
IS mdependent of its velocity before collision , and 
collisions between elections are neglected (Whefa 
the scattenng of radiation by free electens is dealt with 
a term involvmg - d*uldt* is added to tiie left-hand 
member of the equation ) The average rale at which 
energy is absorbed from the radiation by each 
electron is the average value of jeXudt , and, 
remembenng that the intensity I of the radiation 
IS cX,*/8v, where X, is the amplitude of X. K is 
easily found The number of coUikons per second per 
electron is taken as irUA*s/3^hn, wheib N is the 
number of atoms and 10ns per umt volume, and R is 
the gas constant per molecule This relation assumes 
eqmpartitioif of energy between free electrons and 
the other molecules m the gas 
The well-known expenmental work of Dr Audenso^ 
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at Mt Wilson has shown that the opacity of the 
vapour of an exploded iron wire under certain 
conditions is such that light is cut off in a distance 
not greater than a few centimetres Application 
of the above equation for K indicates that the 
absorption of radiant energy by the free electrons 
in the doubly ionised iron vapour produces an opacity 
of this order of magnitude Thus estimating T as 
20,000 degrees absolute, t as 2, A as 5 x 10-* cm 
(doubtful), and p/(i +t) the partial pressure of the 
iron ions as 20 atmospheres (doubtful), K comes 
out as I 7 for X=6xio-‘ cm The electrical con- 
ductivity of the vapour theoretically is i/i500th 
that of metillic copMr 

Application of the equation for K to conditions 
m the outer regions of the sun employing Saha s 
theory to calculate the ionisation as a function of 
the unknown gas pressure nukes it seem probable 
that at a depth m the sun where the pressure is as 
great as o 01 atmosphere the ionised gas is sufiiciently 
opaque to cut of! radiation from farther down 
This IS, then, indicated as the approximate pressure 
in the solar photosphere and pressures in the solar 
atmosphere are much lower Thus the sharpness 
of the Fraunhofer lines may be explained I hope 
soon to publish these results m detail Iho astro- 
physical import mce of the matter is obvious 

Naturally it will require a great deal of study to 
develop more than a roujjh theory of the opacity 
of an ionised gis Radiation is selectively scattered 
by bound electrons it is non-sclcctively scattered 
by free electrons and it is absorbed bv free electrons 
The part played by bound electrons m absorbing 
radiation (that is, in transforming it to heat) seems 
at present far from understood Prof Eddmglon s 
recent discussion (Observatory, December 1922) of the 
absorption of radiation by quanta m the deep mtenor 
of stars perhaps opens a new line of attack on the 
general problem John Q Stewart 

Princeton University Observatory 
Princeton New Jersey 
January 8 


example, the Oldbroek Explosion of October 28, 1922, 
for which the corresponding limit is stated to have 
been ‘ about 180 or 200 km ” (Nature January 6, 

‘■filL should be no great difficulty in adapting the 
theories worked out by von dem Borne and de Quervain 
to the new hypothesis The drift of meteor trails 
shows that there is considerable honrontal motion 
of the atmosphere at such heights as Oo kilometres, 
and this motion will have to be taken into account 
It IS not unlikely that monsoonal changes in the upper 
winds produce the seasonal variation in the direction 
of audibility which was so noticeable during the war 
The number of known observations of meteor trails 
IS too small (cf Meteorological Magannc vol 56, 
p 292 1921) to throw any light on this question 
Further progress m our knowledge of the temperature 
of the outer atmosphere and of its motion would be 
made if Prof fiotldard could send up his rockets 
The times of passage of the sound waves from the 
bursting rockets would give immediate information 
as to the temperature of the air Perhaps it would be 
more practicable to use a Big Bertha ” to send up a 
bursting shell Mr Denning could siy, no doubt, 
whether there are any inst inces in which the disrup- 
tion of i meteor has been heard and the time interval 
between sight and sound has been recorded 

With regard to the theory suggested by Lindemann 
and Dobson in explanation of the high temperature 
of the outer atmosphere it should be pointed out 
that the atmosphere is only exposed to solar radia- 
tion during the day time It would seem that the 
equation by whi< h the authors determine the steady 
temperature should be modified considerably Annual 
variation in tlie temperature of these outer layers of 
the atmosphere is to be anticipated it is not unlikely 
that exanmiation of the statistics regarding meteors 
will reveal it According to the theory meteors 
should reach much lower Jevcls in winter than in 
summer F J W Whipple 

6 Addison Road Bedford Park W 4 


The High Temperature of the Upper Atmosphere 
as an Explanation of Zones of Audlbiltty 
The work of Lindemann and Dobson on the theory 
of meteors’ with the remarkable conclusion that 
the temperature of the atmosphere at heights such 
as 80 kilometres is about the same as that near the 
earth’s surface will be far reaching in its influence 
May I be allowed to point out that one of the pheno- 
mena for which an explanation will probably be 
provided is the occurrence of zones of audibility and 
zones of silence, surrounding the scenes of great 
explosions 

If, as Lindemann and Dobson find temperature 
increases rather rapidly at about 60 kilometres, then 
sound waves penetrating that region will be refracted 
back to earth, the comparatively rapid curvature 
of the sound rays making the phenomenon almost 
equivalent to reflection as is the case with the light 
rays which occasion mirage 

If we assume a sharp transition of temperature 
from 220® A to 280“ A we find a refractive index 
for sound tavs pa ssing from the lower level to the 
upper of s/ 2$o/22o or i 1 Total reflection takes place 
with an angle of incid,ence 6a°, and if the reflection 
is at fid kilometres the minimum radius fur the outer 
zone of audibihfy is 2 x 60 x tan 62° or 155 kilometres 
This rough estimate is of the right order of magnitude 
as may be seen by coiaparison with the most recent 

> A Theory o( Meteors, end the Density end Temperature of the 0 
Atnih^ete to which it lee& F A Undiimatm and C M B Doi 
fROyef Society PnicSedings vol, foe, ipsa, p 41 1) 
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Fixation of Nitrogen by Plants 
In Nature of Janua^ 20, p 95 reference is made 
to an aimouncenicnt lu Science by Lipman and Taylor 
that they have proved conclusively the fixation of 
atmospheric nitrogen bv the wheat plant Should 
the detailed evidence, when available show that their 
claim is well founded, it should not be forgotten that 
similar results on other plants were obtained m this 
rountry some little time ago by the late Prof Ben- 
jamin Moore and his co-workers In two com- 
munications to the Royal Society (Proc Roy Soc , B, 
vols 91 and 92, 1920), he argues strongly in favour 
of such fixation, supporting lus views by convincing 
expenmental proof on both fresh-water and manne 
algae Ihe work was incorporated in his book 
Biochemistry ’ (1921), and in the Hugo Miiller 
memorial lecture delivered before the Chemical 
Society in June of that yeaur — one of his last public 
utterances — ^lio reiterates in the strongest language 
his belief, founded upon no inconsiderable amount 
of expenmental work ' that both the lower and, 
higher plants do build up nitntes and nitrates and 
form orgamc nitrogenous compounds from the free 
nitrogen of the atmosphere ” 

I may say that in their article in Science Messrs 
Lipman and Taylor give references to Moore’s work 
as to that of other previous observers 

Edward Whitley 

Biochemical Department. 

Umversity of Oxford, 

January 24 
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Insulin, Diabetes, and Rewards for Discoveries 

Sir W M Bayliss. FRS 


A NUMBER of problems, some of ^reat scientific 
interest, others of practical importance in 
various ways, have been brought to notice by the 
somewhat sensational statements m the daily press 
relating to the Canadian treatment of diabetes by a 
preparation extracted from the pancreas and known 
as “ insulin ” (see Nature, November 25, p 713 , 
December 9, p 774) In order to understand the state 
of affairs, it is necessary to review briefly our present 
knowledge of the physiological processes concerned 
with the utilisation of carbohydrate food This will 
also serve to direct attention to gaps which need filling 
up, and the opportunities afforded by a trustworthy 
preparation of the hormone of the pancreatic “ islets ” 
If such a preparation shows itself to be of value in 
the treatment of diabetes in man, it is clear that 
difficultjes of several kinds arise in the ensuring of an 
adequate commercial supply of an active product 
We shall sec further that the question of due rewards 
for discoveries which involve the cure of disease arises 
in the present case in an acute form 
If we look at tables drawn up to indicate a reasonable 
proportion between tlie constituents of a normal diet, we 
notice how large a part of the total energy required is 
supplied by carbohydrate In that of the Royal 
Society Food (ommittce, for example, more than 
65 per cent is from this source The justification is 
given by the fact that evidence of various kinds shows 
that the material from which muscle directly derives 
the energy for its activity m normal concJitions is 
glucose This is burned up with consumption of 
oxygen, while the products finally leave the body as 
carbon dioxide and water Since measurements of 
the “Respiratory Quotient” in muscular work form 
a part of the evidence and are of importance in judging 
the properties of insulin, a word may be useful here as 
to the meaning of this number If glucose is burned 
in the ordinary wav in air, and the amount of oxygen 
consumed and of carbon dioxide and water produced is 
determined, the volume of carbon dioxide is found to 
be equal to that of the oxygen used This is of course 
due to the fact that carbohydrate contains sufficient 
oxygen in its molecule to oxidise the hydrogen Fat or 
rotem, on the other hand, requires more oxygen, to 
urn part of the hydrogen as well as the carbon The 
respiratory quotient expresses the ratio of the volume 
of the carbon dioxide produced to that of the oxygen 
consumed, so that if carbohydrate alone is burned, the 
value IS unity, and it decreases m proportion to the 
amount of the fat ot protein burned If it nses, due 
attention being paia to absence of retention of carbon 
dioxide, we are justified in concludmg that more 
carbohydrate is bemg oxidised 
Glucose IS also Imown to be consumed m other 
organs — the secreting glands, for example — and prob- 
ably m the tissues generally It is supplied by the 
blood, although only present therem in very low 
concentration, about 01 to 015 per cent Bemg a 
crystalloid and filtenng through the glomeruli of the 
kidney, a large quantity would be loit were it not that 
as filtrate flows along the renal tubules, the glucose 
IS a^ost entirely reabsorbed, along with other con- 
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stituents of value If, however, the concentration 
of sugar in the blood rises above the normal value 
(hyjierglvcemia), owing to a large amount of carbo- 
hydrate in the food, or an incapacity on the part of 
the tissues to consume it to the proper degree, then the 
absorptive power of the kidney is insufficient, and 
sugar appears in the urine (glyxosuna) The glyco- 
suria resulting from excess of blood-sugar owing to 
diet IS in Itself harmless , glucose is often added to 
gum-sahne for intravenous injection in cases of trau- 
matic shock When glycosuna, on the other hand, is 
due to failure to consume glucose, we have the morbid 
state known as diabetes mellitus, in which there are 
involved other consequences of this defect, themselves 
giving rise to serious symptoms 
Since the supply of sugar from the digestive canal is 
mtermittent and in excess of the immediate demand, 
while this demand is constant it is clear that some 
means of storage is needed This is provided by the 
liver, which deposits glucose in its cells m the form of 
the insoluble glycogen From this store it is released 
as required The muscular tissues, especially that 
of the heart, are also able to store glycogen to some 
extent Now in diabetes it is found that the liver has 
lost this power, although the muscles retain it It is 
not obvious why this loss of storage power in the liver 
should be connected with failure of the tissues generally 
to consume glucose, but so it is , and there is another 
rather remarkable fact If the food given to a diabetic 
animal is devoid of carbohydrate, glucose is produced 
from certain amino -acid components of proteins, 
although it IS not utilised, and escapes in the urme 
It may be that the consumption of glucose is never 
completely absent in diabetes, but is dependent on a 
high concentration in the blood This minimal con- 
sumption being absolutely essential to life it is provided 
from protein, if no other supply is available Hence 
the great wasting of body substance present m diabetes 
In the year 1889, a paper by Von Mering and Min- 
kovski was published, m which it was shown that if 
the pancreas was removed from dogs, a condition like 
that of diabetes was produced They found further 
that if a small piece of the pancreas had previously 
been grafted under the skin, removal of the rest of 
the pancreas was meffective until this graft was also 
removed It was also found that ligature of the ducts 
of the pancreas did not produce diabetes These 
results pointed clearly to an internal secretion from the 
pancreas as being necessary for the utilisation of sugar 
It was found that the residue of pancreatic tissue left 
m both the cases referred to consisted of the structures 
known as “ Islets of Langerhans,” and it was advocated 
by Sharpey Schafer that these organs are responsible 
for the mternal secretion Further evidence confirmed 
this view, although there are still some differences of 
opinion as to the mdependence of the islet tissue and 
the ordmary secreting tissues The discovery of 
Diaroare that m many teleostean fishes the islet 
tissue exists in organs separate from the pancreas is 
important evidence that this tissue is not in the adult 
formed from the pancreatic cells In Lophius, accord- 
mg to Diamare, these masses of islet tissue may be as 
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large as peas But, for some reason or other, extracts 
of the pancreas have only occasionally been found to 
have any influence when given to dialietic animals 
The active constituent is destroyed by some other 
substance, possibly trypsin, contained in such extracts 
Since the cells which produce trjpsin degenerate 
after tying the ducts, it occurred to Dr Banting, 
rather more than a year ago, that extracts of such 
organs might contain the active principle sought for, 
free from destruction Dr Banting was then in 
medical practice at London, Ontario, but gave up 
his practice and went to Prof Macleod’s laboratory 
at Toronto to make the necessary experiments on 
animals Here he was joined by Mr Best, an assistant 
m the laboratory, b> Prof Macleod himself, and at a 
later date by Dr Collip and others The experiments 
were successful In another way it was found possible 
to prepare active extracts It had been noticed that 
the presence of a foetus protects the mother The 
islet tissue, as it appears, begins to be functional at 
an earlier date than the secreting cells, so that by 
takmg the pancreas of a foetal calf at the appropriate 
age, the destructive agent was absent Rut it was 
clear that these methods could only aflford a small 
supply Hence attempts were made to discover a 
means of preparation from the ordmary ox pancreas 
Dr Collip was finally successfully by making use of 
alcohol The active principle, which it is proposed to 
call “ insulin,” is soluble in alcohol of a strength such 
as to precipitate enzymes, proteins, and prolxibly 
other substances, although, like secretin, it is insoluble 
m absolute alcohol This latter fact gives opportunity 
for further purification from lipoid It is finally 
obtained in solution in phvsiological saline, suitable 
for subcutaneous injection The absence of protein 
is necessary for clinical use, because of the possibility 
of anaphyldctK shock, if the injections were omitted 
for a time and then resumed 
Passing next to the properties of insulin, it was 
found that if injected subcutaneously into animals 
made diabetic by removal of the pancreas, or indeed 
hyperglycaemic in any way, the sugar content of the 
blood was reduced and the glycosuria abolished 
Moreover, a very interesting fact was discovered 
The blood sugar can be reduced in normal animals by 
insulm, but if it falls below a certam level (about 
0 045 per cent in rabbits), nervous symptoms come 
on, and the animal may die in convulsions These 
symptoms are at once removed by injection of glucose 
Thus the normal activity of the central nervous 
system depends on the presence of a sufficient con- 
centration of sugar m the blood It is probable, 
therefore, that sugar is burned in the brain, and 
possibilities of investigatmg the energy value of the 
cerebral processes assoaated with mental activity 
open before us The fact, however, causes a diffi- 
culty m the clinical use of insulin If too large a dose 
be given, or it be absorbed too rapidly, nervous symp- 
toms make their appearance Fortunately, they are 
unmistakable by the patient, who can at once have 
recourse to the sugar basin 
Another important action of insulin is to reduce^ or 
abolish the presence of acetone and its denvatives in 
the blood and urme— a characteristic sign of the 
diabetic state These compound^ have a toxic action 
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on the nervous system, finally leading to coma and 
death They are the result of incomplete combustion 
of fat, and are present whenever msufficient sugar is 
being oxidised— in carbohvdrate starvation as well 
as m diabetes It is an interesting fact that neither 
fat nor protein can be properly utilised without carbo- 
hydrate The oxidation of the former appears to be 
a kmd of “ coupled reaction " with that of sugar, and 
we therefore ask what is the common component ? 
Pyruvic acid or aldehyde, as a stage in the oxidation 
of both, has been suggested Vahlen put forward the 
view some years ago that the function of the pan- 
creatic hormone was to convert glucose into a simpler 
compound more easily oxidised These possibilities 
may be accessible to experiment tn vitro by the use 
of concentrated solutions of insulin According to 
some recent work by Winter and Smith in the Bio- 
chemical laboratory at Cambridge, it seems that 
y-glucose, the reactive ethylene oxide form of glucose, 
is the first stage, insulin acting as the activator of some 
enzvme in the tissues In the normal state, the blood 
sugar IS in the y-forni, presumably not m diabetes 

The failure to make use of protein in the absence of 
concurrent oxidation of glucose may have some 
bearing on another charactenstii of the diabetic state 
— the imperfect healing of wounds It is pointed out 
by Dr hormiguera in the British Medical Journal of 
December 9 last that msulin will be of much value 
in making possible the performance of necessary 
operations in the diabetic — a matter otherwise not 
to be done Prof Starling has suggested that its use 
may also make it feasible to transplant grafts of foetal 
pancreas into such cases Although the work of 
Leo I oeb has made it clear that tissues from another 
individual, unless a very closely related one, degenerate 
sooner or later when transplanted, embryonic tissues 
are not so extremely individualised, and the experiment 
IS worth trial 

Insulin confers on the diabetic liver the power of 
storing glycogen 

Since the lapacitv of oxidising glucose is deficient 
in the diabetic animal an injection of glucose does 
not raise the respiratorv quotient , whereas if msulm 
be given at the same time this happens Thus we 
have the proof that glucose is actually burned and not 
caused to disappear m some other way It is further 
shown by Hepburn and l.alchlord that the excised 
heart of the rabliit consumes more glucose if insulin 
be added to the perfusing solution Unfortunately, 

It was not shown that the respiratory quotient was 
i-vised, and the authors have overlooked the fact that 
Starling and Evans in 1914 found in some cases that 
the respiratory quotient of the diabetic heart was 
raised by the addition to the blood of an acid extract 
of the pancreas It may be remarked that trypsm 
being mactive in acid solution, it was thought to 
avoid destruction of the hormone in this way Indeed, 
although It is actually destroyed in an alkalme solution 
of trypsm, it is not certain whether it may not be 
oxidis^, or destroyed by some agent other than 
trypsm itself 

Insulm, given to diabetic patients by subcutaneous 
mjection, is found to have the same effects as^il^ 
animals, together with an unmistakable improvener^ 
m condition Apart from its relievmg the sIho® 
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symptoms actually present, it is greatly welcomed m small batches, since th<S dnly method known as ySt 
place of the “ starvation ’’ treatment of Allen, the only requires the use of rabbits Here is room for investiga" 
other treatment of value But it is evident from tion, but m the meantune the dilhculty might be 
what has been said above that there is much to be avoided by refusmg to certify any but large batches 
found out in respect to its practical use Smce only If the Medical Research Council were satined that a 
a small dose can be given at one time, because of the particular firm had the facilities for makmg such tests 
nervous effects of too great a reduction of the blood themselves, they might amee to accept this firm’s own 
sugar, and since the effect only lasts about twelve tests, it bemg always understood that any preparation 
hours, it IS clear that two subcutaneous injections per was liable to control, and a failure to confirm the 
day are necessary Although it may be said that makers’ statement would be rumous to their reputation 
people addicted to morphine or cocaine use the process But there is a further reason that seems to the wnter 
as often as this, the difficulty is not to be overlooked to make such a course the wiser one The well-meant 
If the morbid condition of the pancreas has not gift of Toronto University has unquestionably put the 
advanced too far, it may turn out that msulm “ re- Medical Research Council m a somewhat awkward 
lieves strain,” as it were, so that the normal state may positum In View of the facts referred to m the earlier 
ultimately be restored But this has not yet been part of this article, namely, that active extracts have 
ascertained Destruction by the pancreatic juice already been made m this country and methods 
makes insulin ineffective if taken by the mouth published, it is clear that any general patent could 
Perhaps some method may be found by which it may not be upheld If Colhp’s special process were 
be caused to be absorbed by the stomach before bemg patented, it would be open to a maker to vary the 
destroyed The supply on a large scale mvolves solvent, say by using acetone The wnter has found 
problems, moreover, wluch do not arise m the small that acetone is less injurious to enzymes than alcohol 
scale operations of the laboratory is, and it might be worth testing for the purpose of 

Here we meet with the knotty question brought prepanng insulin Even if a patent were granted, it 
into prommence by the action of the University of would be a very costly and troublesome process to 
Toronto in taking out a patent and offering the rights prosecute for infrmgement, whereas failure to satisfy 
in this country to the Medical Research Council the Medical Research Council’s test would prevent 
Accordmg to the statement published by this body the sale of any worthless preparation Jt^ds mdeed 
in the Txmts of November 17 lost, the gift has been quite possible that the objection taken to the apparent 
accepted, and application for a patent in this country policy of this Council is based on a misunderstandmg, 
has been made by the University of Toronto It may and that it will turn out that this policy is essentially 
well be that this University does not altogether realise what is advocated here 

the fact that there is a strong feeling here agamst There is another aspect of the matter which has 
patenting products of value m the cure of the disease, been brought to notice somewhat acutely by the 
so that the action of the Medical Research Council is special circumstances of this case Whatever may 
viewed with some degree of misgivmg It is plam be the object of the University of Toronto, there can 
that the more work there is done both on the pro- be no manner of doubt that those who have given 
perties and on the modes of preparation of pancreatic tune to, and been put to pecuniary loss by work for, 
extracts the better While it would be absurd to the benefit of humanity ought not to suffer I am 
suggest that the Medical Research Council has any informed that Dr Bantmg gave up his medical practice 
desire whatever to obstruct such research, the necessity to devote his whole time to the research It may 
for any laboratory being unable to do this except by perhaps be objected that if he returns to practice with 
arrangement with the patentees does not seem desirable the reputation gained, large numbers of patients will 
The tet modes of large scale preparation would surely come to him But this does not affect the prmciple 
be discovered m the shortest time by ensunng that any If discoveries m the medical sciences are not to be 
firms having the necessary plant may be free to make patented, the question arises as to how then dis- 
any experiments that may seem promising Every coverers are to be rewarded It is absurd, as well as 
cr^it must be given to the Medical Research Counal deterrent, to allow the mental capacities which 
m Its desire to protect the public from the results of apphed to mdustry would have brought a fortune, 
puttmg on the open market preparations of unknown to go unrewarded m science Men of science do not 
potency, some mactive, others too powerful The expect fortunes, but freedom from worry is essential 
words used by the Council may be quoted " The for good work, and would well repay the comparatively 
intention of the Council is to promote, m the light of small expenditure mvolved 

recent experience m Canada, and of such new know- It may be remembered that about three years ago 
ledge as research will gam, whatever enterprise or a combined committee of the British Science Guild 
organisation is best fitted for securmg the earliest and the British Medical Association considered the 
production of the Insuhn extract under proper con- problem, and a deputation from them was sympathetic- 
ditions’ of safety and control, and so to facilitate, ally received by Mr Balfour (now Lord Balfour) 
with the least possible delay, a thorough and saentific Subsequent needs for economy prevented any further 
trial of the new treatment in this country ” action Naturally, many difficulties as to pomts of 

We may ask, would not the best way to effect these detail anse, such as whether a single gift, on the lines 
objects to announce that the Medical Research of the Nobel prizes, or annual grants, would be llie 
Counal were prepared to test and certify preparations better method Agam, it may be said that a particular 
sent to them? It may be objected that a large amount discovery is necessarily based on the work of many 
of would be involved m the testing of numerous pred^essors Or a man’s work may not lead at once 
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dwwvery of prwtical value, although the the difficulties are not so great as might appear It 
^fotihditicms of future valuable discoveries may be may be suggested that funds might be vot^ to the 
There is much to be said m favour of rewards Medical Research Council and to the Department of 
good work done, as well as for providmg means for Scientific and Industrial Research for the special 
doing It It would probably be found in practice that purpose mdicated 


The Identity of Geber 

By E J Holmyahd, Clifton College 


I T Is generally agreed that the masterpieces of 
medieval ehemi^ literature are the “Investiga- 
' tion of Perfection,” the “ Sum of Perfection,” the 
“ Invention of Venty,” and the “ Book of Furnaces,” 
ascribed to “ Geber, the Most Famous Arabian Prince 
and Philosopher ” They are written m clear and 
definite language and are free from the enigmas and 
allegories which disfigure so large a proportion of 
alchemical books, and they contam much precise 
chemical mformation The earhest Latm manuscnpts 
of these works appear to be of the late thirteenth 
century, and they profess to be translations from the 
Arabic of Jftbir ibn Haiyan, who lived m the eighth 
century a d 

The Arabic ongin of Geber’s works was uni- 
versally accepted until the middle of the nineteenth 
century, when Kopp first expressed doubts as to their 
authenticity Kopp, however, knew no Arabic and 
was not acquainted with any Arabic works of Jftbir, 
so that his suggestion was merely tentative Additional 
evidence was secured by Berthelot, who caused trans- 
lations to be made of a few Arabic manuscripts con- 
taining works ascribed to Jabir ibn gaiyin, and 
compared these translations with the Latm works 
mentioned above He came to the conclusion that 
Geber’s works were European forgeries of the thirteenth 
century and could certainly not be regarded as trans- 
lations of works of Jabir ibn Haiyan Up to the present 
no one has challenged Berthelot’s conclusion, and all 
historians of chemistry have followed him blindly, 
without critical exammation of the material upon 
which his conclusion was based I hope to show m 
the present article that there is a good deal more in 
the problem than Berthelot seemed to realise, and, 
Vhile not claiming to have proved definitely that Geber 
and jabir are identical, I believe that tht evidence 
now accumulated renders this identity extremely 
probable 

It 18 necessary in the first place to consider the data 
which Berthelot had at his disposal, and to estimate 
their value , and secondly, to enumerate the definite 
points in his argument A fact of prime importance 
u that Berthelot was completely ignorant of Arabic 
ahd was therefore not m a position to draw conclusions 
from considerations of style — yet this is what he 
contmually attempted to do This habit of Berthelot’s 
has beeil severely criticised by von Lippmann (“ Ent- 
Stehung und Ausbreitung der Alchemic,” Berlm, 1919), 
and I need not enlarge upon it here 
Ber^dot’s acquamtance with Arabic alchemy was 
Ihnited m t^o senses, for, m addition to his want of 
^ knowledge of the language, he knew even m translation 
only thirteen small worlu, nine of which are attnbuted 
ip Jabir While, therefore, one has the greatest 
arbniration for Berthelot'S mvaluaWe pioneer work, 
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one IS justified in holding that the foundation of the 
edifice which he reared is somewhat msecure The 
more I investigate the subject the more do f feel, 
with Berthelot’s countryman Prof E Blochet, that 
“ il faudrait des anniSes d’lm labour inmterrompu 
pour tirer des manuscnts la doctrme arabe de la 
chimie ” ^ 

Accordmg to the “ Kitab al-Fihnst,” a Muslim 
encyclopaedia of the tenth century a d , jSbir wrote 
at least five hundred books, some large and some small 
About fifty of these are known to exist, and I have 
no doubt that many others could be found by diligent 
search A study of the extant manuscnpts shows that 
Jabir was very catholic in his learning — he was at 
once philosopher, physician, mystic, and chemist It 
so happens that Berthelot came upon some of the 
more mystical of Jabir’s works, and was therefore 
led to a wrong lonclusion as to his attainments in 
chemistry 

To come now to tlie definite points in Berthelot’s 
argument It will be convenient to give these so far 
as possible in his own words (“La Chimie au moyen 
&ge,” tome i ) 

1 La premiere et la plus esaentielle, c’est que le texte 

arabe renferme certaines des doctrines prdciscs sur 
la constitution dts nidtaux que nous trouvons dans 
les textes latms r6put6s tracluits de 1 arabe et attribu6s 
[k Geber] tandis qu une autre partie de ces doctrines 
manque compl6tement dans les trait^s arabes et 
paralt dds lors appartenir k une p^node plus modeme 
Ainsi la doctrine des qualit^s occultes, oppos6e aux 
qualit^s appareiites est formollement expose^® dans 
les textes arabes de Djkber [J kbir] Au contraire, 

aucune allusion n’est faite dans les textes arabes 
pr6c4dents a la th6one de la g6n6ration des m6taux 
par le soufre ct le mercuro 

2 On ne rencontre dans les oeuvres arabes 
de Dj&ber, de recotte precise pour la preparation des 
raetaux, ou des sels, ou de quelque autre substance 

3 Dans CCS trait^s arabes, le langage est vague et 
aliegonque 

J Aucune doctnne ou fait prdcis n est enonce, 
aucim uersonnage n’est cite 

5 (No direct quotation of Oeber is made by 
Albertus Magnus or Vincent de Beauvais, the pre- 
sumption being that the Latin works of Geber were 
therefore not known to these two alchemists ) 

0 la Summa ne contient aucune des formules 
musulmanes dont [Jkbir] est prodigue 

7 (The Sumnta contains an account of the argu- 
ments of those who denied the possibility of trans- 
mutation Of this " on n'en trouve aucune trace 
dans les opusi ules arabes de Djkber ) 

8 (The style of the Sumtna recalls that of the 
Schoolmen ) 

9 L’auteur (of the I-atin works) dit que, daprks 
Im. d existe, cn r^alitk, trois pnncipes naturels des 
miitaux le soufre, I’arsemc qui lui est cong^nkre, 

* Prlvkta coromwiioatlon to the author 
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et le mercure Cc sont Ik en r 6 alit 4 , des thanes 
nouvelles, post^rieures k celles d’Avwenne 

10 (All the Summa) ‘est d une fermeti de pens^ 
et d expression, inconnue aux auteurs antmeurs, 
notamment au Djiber arabe ” 

11 There is no mention in the Arabic work ol 
nitrid acid, aqua regia, or silver nitrate, all of which 
are described in the I^tiu works 

It will be observed that all these arguments arc 
negative ones, and rest upon the difference between 
the Latin works and the Arabic opuscules of Jabir 
known to Berthelot Up to the present I have not 
found any Arabic works which can be considered as 
the originals of the Latin treatises, but that there is 
much to be said against Berthelot’s conclusions will be 
apparent from the following remarks, which I have 
numbered to correspond with the preceding quotations 

1 jabir enunciates the sulphur-mercury theory of 

metals in the first book of his " One Hundred and 
Twelve Books ” (quoted by Al-Jildaki in vol i of the 
“Nihayat at-Jalab ”) He says very definitely that 
“ the seven fusible bodies are composed of mercury 
and sulphur ” Compare this with chap ii of the 
“ Investigation of Perfection ” “ All metallick bodies 

are compounded of argentvive and sulphur ” This is 
expanded in the “ Book of Properties,” section 12 
(B M manuscript), where Jabir advances the theory 
that all minerals, whether metallic or not, are composed 
of mercury, sulphur, gold, and sal-ammoniac 

2 Jabir can be quite definite when he likes , the 
three preparations given below are taken from the 
“ Book of Properties ” 

(a) Section 36 " Take a pound of litharge, powder 
it well and heat it gently with four pounds of wine 
vinegar until the latter is reduced to half its ongmal 
volume Then take a pound of good qali (crude 
sodium carbonate) and heat it with four pounds of 
fresh water until the volume of the latter is halved 
h liter the two solutions until they are quite clear 
and then gradually add the solution of qalt to that 
of the litharge A white substance is formed which 
settles to the bottom Pour off the supernatant 
water and leave the residue to dry It will become 
a salt as white as snow ” (b) Section 38 “Take a 

pound of litharge and a quarter of a pound of soda 
and powder each well Then mix them topther 
and make them up into a paste with oil and heat 
in a descensory (The metai) will descend pure and 
white ” (r) Section 36 “ To convert mercury into a 

red solid Take a round glass vessel and pour a 
convenient quantity of mercury into it Then take 
a Syrian earthenware vessel and in it put a little 
powdered yellow sulphur Place the glass vessel on 
the sulphur and pack it round with more sulphur up 
to the brim Place the apparatus in the furnace for 
a night over a gentle fire after having closed 
the mouth of the earthenware pot Now take it 
out and you will find that the mercury has been 
converted into a hard red stone of the colour of 
blood It is the substance which men of science 
call cinnabar ” 

3 That many of Jfibir’s books are couched m 
allegorical language no one will deny, but in others 
there IS scarcely any trace of allegory (< g , the “ Book 
of Properties ”) and Jfibir is quite capable of sustammg 
a closely reasoned argument Lack of space prevents 
me from illustratmg this point as fully as I could wish, 
but I may perhaps refer to the “ Book of Balances.” 
where he says, “ It must be taken as an absolutely 
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rigorous prmaple that any proposition which is not 
supported by proofs is nothing more than an assertion 
which may be true or may be false It is only when 
a man brmgs proofs of his assertion that we say, your 
proposition is true ” Similarly, he is at pains m the 
“ Book of Properties” to make it clear that he is desenb- 
mg his personal cxpenences , “we have described only 
that which we ourselves have seen, and not that which 
was told us or what we heard or read ” Jfibir is very 
precise, agam, m his “ Book of Definitions ” 

4 Berthelot’s fourth argument is sufficiently answered 
by the evidence I have brought forward in i, 2, and 
3 In his “ Book of the Divine Science,” Jabir refers 
to Pythagoras and Plato, and defines chemistry as 
“ that branch of natural science which investigates 
the method of formation of the fusible bodies ” (t e 
the metals) His views on the structure of cinnabar, 
given in the same book, are so precise, and refute 
Berthelot’s charge of vagueness so well, that I cannot 
relram from quoting them here 

" When mercury and sulphur combine to form one 
single substance it has been thought that they have 
essentially changed and that an entirely new substance 
is formed The fact is otherwise however Both 
the mercury and the sulphur retain their own natures 
— all that has happened is that their parts have 
become attcnuatefi and in close approximation to 
one another so that to the eye the product appears 
uniform But if one could find an apparatus to 
separate the particles of one sort from those of the 
otlier. It would be apparent that each of them has 
remained in its own permanent natural form and 
has not been transmuted or changed We say, 
indeed, that such transmutation is not possible for 
natural philosophers ” 

5 If Albertus Magnus and Vincent de Beauvais 
knew no Arabic, and if the Summa, etc , (supposmg 
that they were originally Arabic) had not yet been 
translated into Latin, the absence of mention would 
be explained In any case, the argument a stlenho is 
always unsatisfactory 

6 It IS here that Berthelot’s ignorance of Arabic 

has led him astray As a matter of fact, the Summa 
IS full of Arabic phrases and turns of thought, and so 
are the other Latm works It is obvious that a full 
discussion of this point would require far more space 
than is available here, dnd I hope to treat of it else- 
where I will, however, quote one or two passages 
of Russell’s English translation of Geber which are of 
unmistakable Arabic origin “ Our Art is reserved m 
the Divine Will of God and is given to, or withheld 
from, whom he will, who is Glorious, Sublime, and full 
of all Justice and Goodness ” “ transmute with 
firm transmutation ” (a well-known construction m 
Arabic) “ This Divine Art, which is both necessary 
and known ” “ Now let the high God of Natute, 
blessed and glorious, be praised, who hath revealed 
to us the Series of all Medicines ” “ We have dispersed 
the special thmgs pertinent to this Praxis, m diverse 
Volumes ” (often said by jabir) “ Gold Obnzon ” 
(dhahab ibriz) " One part tmgeth uifinite parts of 
Mercury mto most high Sol, more noble than any 
natural Gold ” “ Festination is from the Devil's 

part ” 

7 So far, I have not found m Jfibir any mention 
of the arguments agamst the possibility of transmutatwn 
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to which Berthelot refers, but Jabir is never tired of 
pointing out the errors of other rhemists and insisting 
upon the supenonty of his own theories and methods 
He even curses them in the manner of the Latin 
works 

8 The style of the Latin works does mdeed resemble 
that of the Schoolmen, but so does that of many of 
the Arabic works of JShir I would refer especially 
to the first twelve sections of the “ Book of Properties,” 
and to the “ Book of Definitions ” 

9 Arsenic as one of the principles of meullic bodies 

IS referred to by Jahir in Book I of the “ Hundred 
and Twelve Books ” (quoted by Al-JildakI in \ol ii 
of the ” Niliavat at Tdldb ”) “ Arsenic ” here refers 

of course to the arsenic sulphides, realgar and orpiment 
It will he noticed that the Latin Gelier does not insist 
upon the necessity of arsenic , m this he is in agreement 
with jabir Botli agree in regarding the prime con- 
stituents of metals to he sulphur and mercurj 

10 I have expl lined Berthelot’s insistence on the 
difference in stjle between the L<itin works and the 


Arabic treatises as due to the fact that Berthelot was 
unlucky in his choice of the latter 

II I cannot say whether the Arabic Jahir definitely 
mentions nitric acid, aqm rtgia, and silver nitrate 
It IS unfortunate that the pages referring to solutive 
waters are missing from the British Museum MS of 
the “ Book of Properties,” cspei lally as I believe this 
MS to be unique Al-Jildaki mentions a “ solutive 
water” (»/a’ alhilat) whuh was used to dissolve out 
silver from a gold silver alloy , I presume this must 
have been nitric acid Al-Jildaki, however, lived after 
the date of the earliest MSS of Gelier’s works 
I ought to sav that I have hitherto examined by no 
means ill of the available material, and that in the 
present article 1 hive only very roughly sketched out 
the case for the identity of Geher and Jkbir I hope 
to deal with the subject much more full) in the 
future, but the question of the identity of Geber 
IS so important for the history of chemistr> that it 
seemed desirible to publish a preliminar) lecount of 
some of my conclusions 


The Alleged Discovery of the Virus of Epidemic Influenza 


T nr rcci nt report in the daily press that the c ausc 
of influen/sa had been discovered bv Drs P K 
Olitsky and F L Gates, of the Rockefeller Institute, 
N Y , might lead the liyinan to believe that the prob- 
lem was solved There is no published evidence to 
show that this is correct The fac ts are briefly these 
Influenza is the greatest pandemic disease known and 
may be traced to the most remote periods of whi< h we 
have historic data One of its great outbursts (1880- 
1890) comcided with the bac tenological epoch in science, 
and by means of the teehnii]uc dev ised b> Robert Koc h 
one of his assistants, R Pfeiffer, distinguished bv the 
accuracy of all his work, isolated (1892) a small rod- 
shaped microbe since universally called Baalim tn- 
fluentce This microbe, not easy to cultivate, wis 
missed by all the investigators before Pfeiffer, but his 
work was subsequently regarded as correct 
In succeedm^ years influenza as an epidemic dis- 
appeared and little was heard of Pfeiffer’s bacillus in 
bacteriological literature In 1918, under the title of 
Spanish mfluenza, the disease again appeared, and 
sweepmg over the inhabited world like a praine fire 
caused immense morbidity and mortality everywhere 
The microscopes of bactenologists were riveted on the 
disease processes of the plague The results of tried 
mvestigators vaned, but with prolonged experience and 
suitable methods the bacillus of Pfeiffer was found 
almost everywhere in cases of the disease Dissentient 
voices were, however, raised here and there, partly 
owing to mability to find the bacillus, partly owing 
to the fact that when found it was difficult to prove 
Its causal relation to mfluenza, as animals are by no 
means so susceptible to the disease as man 
It was b^ieved and stated, m fact, that Pfeiffer’s 
bacillus was not and could not be the cause of influenza, 
which was to be sought in some hitherto unknown or 
unrecognised agent Among those who held this view 
must be mentioned Gibson Bowman and Connor, who, 
attached to the B E F in France, pubhshed statements 
(1919) to the effect that influenzal secretions which had 
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bein forced through bacterial-proof filters, give rise in 
monkeys, rabbits mice, and guineapigs to a disease 
closelv resembling that of human influenza Thev 
claimed to hive transmitted the disease from animal 
to animal in senes lhc\ believed that the virus was 
a ‘ filter passer ” Indtpendt ntlv, Bradford, Bashford, 
and Wilson made similar claims, which thev afterwards 
withdrew Following the s ime lines, Maitland (owan, 
and Detwcilcr of Toronto recorded intircU negative 
results and directed attention to grave errors which 
might arise m interpreting results belli veil to be posi- 
tive What were ciescrilied as typical effects bv the 
supporters of the hlter-p issing ' irus theory were shown 
by the C inadians to occur in inimids that had never 
been inotula*-ed at all but which hid been intentionally 
killed I his fac t has since be en abundantly confirmed 
by Brinham (1922) and shown by her to occur when 
death is brought about by a blow on the neck It is 
along the same route that the Roe kc feller investigators 
have proceeded from whose work it is now claimed 
that the etiology of influenza is settled, and it is 
claimed that the varus is a body called by them Bacillus 
pieunwsinUs {a-ivnjs, injurer or devastator — from its 
suppcised deleterious effect on the lungs) 

In the last two years Olitsky and Gates have pub- 
lished a long series of papers in the Journal oj Fxpert- 
mental Medicine, gmng the results of their mquines 
Their claims are based on the following statements 

(1) Influenzal throat secretions diluted and filtered 
through Berkefeld filters produce symptoms which 
cannot be produced by similar filtrates from normal 
persons The symptoms — in rabbits — are fever, con- 
junctivitis, and a diminution in the number of leuco- 
cytes in the blood, a symptom which is very charac- 
teristic of the mfluenza disease in man None of the 
animals died of the experimental disease, but on being 
killed, the lungs were found mottled and hsemorrhapic 

(2) The lesions in the lungs are said to be transmissible 
in senes (3) Although none of the experimental 
animals died, they are stated to have been rendered 
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more susceptible to a later infection by Pfeiffer’s 
bacillus (4) In the filtered washings peculiar “ bacil- 
loid ” bodies were found measuring o 15-0 30 ^ in 
their long dimension The nature of these bodies — 
at first uncertain — was ultimately believed to be micro- 
organismal Hence the name Bacillus pneumostnles 
(s) Inoculation of cultures of the so-called bacillus 
followed by injections of B tnjiuenzee resulted in the 
production of consolidation of the lungs with htemo- 
rrhagic oedema and emphysema (6) A certain degree 
of immunity is stated to follow injections of B pneumo- 
smtes (7) Inoculation of the bactenum is stated to 
evoke certain antibodies which are of a spetific char- 
acter It ma> be stated that “ cultures ” of the 
microbe were obtained only on the highly complicated 
Smith-Noguchi medium, and especially under anaerobic 
conditions 

Before assuming that all these statements are correct 
It may be stated with respect to this microbe — if it is 
a microbe — that bacilloid and other like bodies indis- 
tuiguishable in appearance from B pneumosintes may 
occur in tubes of Noguchi’s medium which has never 
been inoculated at all and nevertheless is sterile The 
“ bodies ” appear to be due to some transformation of 


the colloid material of the medium itself Such trans*- 
formations may occur m tube after tube and give nse 
to the erroneous mterpretation of successful trans'' 
mission of the culture further, it is remarkable that 
the “ microbe ” does not kill the experimental animals, 
but that when they are killed afterwards they show 
changes admittedly mdistmguishable from those seen 
in killed animals never inoculated One great obstacle 
to the successful study of mfluenza would appear to be 
that animals are much less susceptible than man, and 
that as soon as the question of human inoculation u 
introduced, great difficulties ensue in excluding other 
sources of infection Recently, Lister in South Africa, 
working on Imes identical with those of Olitsky and 
Gates, has found, like them. Bacillus pneumostnles 
or similar “ culture,” but on moculating such unheated 
cultures into human beings, 13 in number, he had only 
one success, a typical attack of uncomplicated inffacnza, 
after a nmeteen-hours incubation period lb may be 
that the cause of mfluenza has been located m B 
pneumostnles, but before this can be accepted by the 
bactcnologiial world m general it will be necessary to 
adduce many more cogent reasons than have been 
forthcoming so far W B 


Obit 

Prof Fritz Cohn 

F ritz COHN, director of the Berlin Rechen-In- 
stitut, died on December 14 after an operation 
He was bom at Konigsberg on May 12, 1866, and 
studied first at the Gymnasium and afterwards at the 
University there , after further study at the University 
of Berlin he was placed on the staff of the Konigsberg 
Observatory in 1891 and remained there till 1909 
Cohn’s work included a discussion of Bessel’s observa- 
tions between 1813 and 1819, and a dctermmation of the 
decimations and proper motions of the stars used in the 
International Latitude stations He published cata- 
logues of the stars used for the Eros campaign in 1900-1, 
and of 4066 other stars observed with the self-registermg 
micrometer of the Repsold transit circle 
In 1909, Cohn was appomted to the chair of theoretical 
astronomy at Berlin, and director of the Rechen- 
Institut He took part m the Paris Conference of 1911 
which arranged for combination of work between the 
national almanacks, to avoid needless duplication of 
labour The time thus saved was devoted to investiga- 
tions on the minor planets, and the Institut took the 
leading part m deducing their orbits, and in arrangmg 
|flans for shanng the observing work amon^ different 
observatories He showed great skill in keepmg up the 
necessary accuracy of computation without any waste 
qf labour He also earned on the Astronomisches 
Jahresbencht after the deaths of Wislicenus and Ber- 
bench, and left the MS for the 1921 volume practically 
complete at tb* time of his death 
Cohn mamed a daughter of C F W Peters, director 
of Komgsberg Observatory, in 1898, and leaves a son 
and two daughters A fuller account of his life and 
work IS given by J Peters m Asir Nock 5208 
Cohn was elected an assoaate of the Royal Astro- 
nomical Society m June 1913 A C D C 
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Mr P C A Stbwart 

It is with much regret that we record that Mr 
P Charteris A Stewart, the well-known petroleum 
geologist and consultant to Viscount Cowdray’s firm 
(Messrs S Pearson and Co ), met his death by drownmg 
while bathing at Balandra Bay, Trmidad, BWI, 
during a recent short visit to the Islands 
For nearly twenty years Mr Stewart has been 
connected with Messrs Pearson's, and he had been 
closely associated with that firm in its important 
petroleum developments all over the world, more 
particularly in Mexico, Roumania, and Trmidad Prior 
to this he held an appointment on the staff of the 
Geological Survey of Egypt 
Mr Stewart’s technical education was at the Royal 
School of Mines, where, in 1900 and 1901, he obtained 
diplomas in mimng and metallurgy Retummg m 1904 
he gamed a further diploma m geology at the Royal 
College of Science in 1905 He was elected a fellow 
of the Geological Society of London m 1904, and 
was also a member of the Institution of Petroleum 
Technologists and the American Institute of Petroleum 
Geologists 

Mr Stewart had travelled much, and by hu wide 
experience and intimate knowledge of oilfield condi- 
tions m many countnes he gradually built up a hi^h 
reputation m his profession His sound judgment m 
technical problems, backed by conscientious mquiry 
and skilful reasonmg, made him an mvaluable adViset 
to those whom he was privileged to serve His death 
at the early age of forty-eight is a deplorable loss, one 
which will be keenly felt, not only by his colleagues, 
but also by his many friends, to whom he had endeared 
himself as a kmdly, modest, and unselfish man. 
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Current Topics and Events 


Since the publication of the letter On the 
Missing Element of Atomic Number by Dr 

Coster and Prof Hevesey in Nature of January 20 
p 79 it has been announced that Dr Alexander 
Scott detected and separated the oxide several years 
ago It appears that while examining in 1913 a 
specimen of titaniferoiis iron sand (75 per cent 
re,04 25 per cent 1 lO,) from near Maketu in the 
North Islind New Zealand Dr Scott noticed that 
in the titanium dioxide separated in the or Unary 
methods of analvsis there was always a small residue 
which resisted all attempts to get it into solution 
either as sulphate chloride or nitrate Neither 
would It go into solution aftir prolonged fusion 
with caustic soda No trace of the many rare 
earths was found m the sand Ihc insoluble 
residue remaining after repeated anil alternated 
fusions with sodium bisulphate and laustic soda 
was labelled New Oxide in 1918 Its properties 
and mode of occurrence indicated that it was an 
oxide of the titanium zirconium group ind that it 
was the oxide of the missing element of which the 
atomic number is 72 Some of its properties showed 
a resemblance to tantalum its next neighbour with 
the atomic number 73 but all traces of this element 
would be removed by the repeated fusions with 
caustic soda As none of the ordinary salts were 
available for the purpose of determining the atomic 
weight recourse was had to the double fluonde with 
potassium which closely resembles those of titanium 
and zirconium The rough determinations with 
material imperfectly purified for such a puiposo 
indicated that the atomic weight of the clement 
was between i J and 2 tunes that of zirconium ( )o 6) 
The oxide resulting from these determinations was of 
a cinnamon brown colour not white as was expected 
We understand that Dr Scott wrote on January 28 
to Drs Coster and Hevesey offering to send them 
speamens of his separated material to compare with 
their own and received a reply from them on Saturday 
night last (February 3) saying thej would be very 
glad to do so On Monday Dr Scott sent to them 
practically all his purified material and not only 
he but also all scientific men must await with keen 
interest the result of the searching examination by 
means of the powerful appliances in their hand 
for spectral analysis by X rays In view of the 
source of his oxide and its association with much 
titanium oxide Dr Scott has suggested as Oceanus 
was one of the Titans that Oceamum would be 
a suitable name for the element This name would 
also recall that the sand came from Oceania of which 
New Zealand is one of the component parts 

The Bakerian lecture of the Royal Society will be 
delivered on February 22 by G I Taylor and C F 
Elam on ^ The Distortion of an Aluminium Crystal 
during a Tensile Test 

The Duke of Devonshire will open the new Botany 
(Plant Technology) Building of the Imperial College 
of Science and Technology, South Kensington on 
Fz^ay, February 16 at 3 o clock 
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At the meeting of the Chemical Society to be held 
at the Institution of Mechanical Engineers (Storey s 
Gate) on Thursday February 2. at 8 p m Pnncipal 
J C Irvine will deliver a lecture entitled Some 
Constitutional Problems of Carbohydrate Chemistry 

lull Murdoch Trust Edinburgh grants donations 
or pensions to indigent bachelors and widowers of 
upwards of fifty five years of age who have done 
something to promote or help some branch of science 
Particulars are obtainable from Messrs J and J 
Turnbull 58 1 redciick Street Fdinbiirgh 

A SOCIAL evening of the Royal Society of Medicine 
will be held on We Inesday Febru irv 28 beginning 
at 8 30 It will bo devote I to the eekbration of the 
centenary of I’astcur At 9 o clock the president 
Sir William H ile M hite w ill deliver an address on 

The 1 ife and Work of Pasteur This will be fol 
lowed by an illustrated lecture by Dr G Monod on 

Pasteur as an Artist 

On Tuesday next February 13 at 3 o do k Prof 
A C Pearson will deliver the first of two lectures at 
th< Royal Institution on Greek civilisation and to day 
— (1) The beginnings of science (>) Progress in the 
arts on Thursday 1 ebruary 15 Prof B Melvill 
Jones will begin i ourse of two lectures on recent 
experiments in aerial surveying an 1 on Saturday 
febru iry 17 Sir Frncst Ruthcifird will commence a 
course of six lectures on atomic projectiles and their 
properties Ihe Friday evening discourse on leb 
ruary 16 will be delivered by Prof A V Hill on 
muscular exercise and on February 23 by Prof 
A S Fd Imgton on the interior of a itar 

Nonet IS given by the Ri jal Society of Medicine 
that the William Gibson reseir h scholarship for 
medical w imen will be awarded in June next The 
scholarship is of the value of 250! for two years and 
IS not necessarily for research the selected scholar 
being free to travel 1 ull particulars will be sent on 
application to the Sectetaiy of the Society i Wimpole 
Street W i 

During the making of the new road between Dover 
and I ondon numerous s irsen stones were found among 
the remains of the laiwer Tertiary formations over 
lying the chalk near Maidstone Two of these 
selected by Mr G E Dibley were sent to the British 
Museum (Natural History) where they are now ex- 
hibited m the geological department close to the 
stratigraphical collection Ihey are remarkable for 
their botryoidal concretionary form 

A MELTING of national importance has been 
arranged by the Bntish Science Guild to bo held at 
the Mansion House I^ndon on Tuesday 1 ebruary 
27 at 3 30 P M to direct public attention to the 
importance of promoting efficiency and economy m 
industry commerce and all Imperial affauu by the 
progressive use of science and scientific method 
The Right Hon the Lord Mayor wiU preside and will 
be supported by the Right Hon Ixird Askwith, 
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president of the Guild The speakers will include 
Sir Joseph Tliomson (Master of Tnnity Gillege, 
Cambridge), Sir Robert A Hadfield, Bart (Vice- 
President of the Federation of British Industnes), and 
the Right Hon Sir Joseph Cook G C M G (High 
Commissioner for Australia) Tickets may be ob- 
tained from the Secretary British Science Guild 
6 John Street Adelphi London W C 2 

Thl president and council of the Royal Society 
have appointed Prof E H Starling first Foulerton 
professor in accordance with the terms of the bequest 
of Miss Lucy 1 nulerton who left the residue of her 
estate to the Royal Society The duties of the 
professor are to conduct sucli original researches in 
medicine or the contributory sciences as shall be 
calculated to promote the discovery of the causes of 
disease and the relief of human suffering Prof 
Starling s work will be carried out at Pniversity 
College I ondon Dr H W C Vines fellow of 
Christ s College ( amhridge has been ap|X)inted to a 
Foulerton research studentship the duties being to 
conduct researches in medicine or the contributory 
sciences Dr Vines is carrying ori his researches in 
the Cambridge Medical School 
At the annu il general mooting of the Association of 
Economic Biologists held on Friday January 20, the 
following officers and council for the year 1923 were 
elected President Prof E B Poulton Vice- 
Presidents Prof V H Blackman and Sir John 
Russell Treasurer Dr A D Imms Secretaries 
(General and Botanical) Dr W B Brierley (Zoo- 
logical) Dr J Waterston Editors (Botany) Dr 
W B Brierley (Zoology) Mr D Ward Cutler 
Council Dr W F Bewlcy Prof V H Blackman 
Mr F T Brooks Mr A B Bruce Dr L J Butler 
Dr J W Munro Sir John Russell Prof J H 
Priestley Prof J H Ashworth Dr T Goodey, Mr 
A D Cotton and Mr W E Hiley 
A JOINT meeting of the Society of Public Analysts 
and the Nottingham Section of the Society of 
Chemical Industry was held at Nottingham on Janu- 
ary 17 for the discussion of methods of estimating 
arsenic The chair was taken by Mr Burford, 
chairman of the Nottingham section, and the dis- 
cussion was opened by Mr A Chaston Chapman, 
who described his experience during the last twenty- 
five years with the zinc-acid process, and gave an 
outline of his procedure, more particularly in the use 
of cadmium to render the zinc sensitive He was 
followed by Mr Wilkie, secretary of the Nottingham 
section, who demonstrated the use of his electrolytic 
method of estimating arsenic, in which the reversi- 
bility of the reaction was prevented Dr Momer- 
Wilhams showed an electrolytic Marsh apparatus 
modified from that in use m the Government labora- 
tory Mr H , Droop Richmond attributed the want 
of sensitiveness of the zinc in the zinc-acid method to 
the presence of iron, and Mr J Webster described an 
experiment indicating that the total amount of 
arsenic m a large organ such as the fiver was correctly 
estpfiated by multiplymg the amount found In the 
I#rsh test by a factor 
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The New York correspondent of the Times states 
that an earthquake of considerable violence was 
recorded in the Umted States on February 4 A sea 
wave 12 feet high is reported at Hilo Harbour, 
Haw^au, and a number of small boats were lost at 
Waiakea Four waves passed over Haleiwa, some 
thirty miles from Honolulu, which does not appear to 
have suffered important damage The cable between 
Midwav Island and Guam appears to be broken and 
attempts to reach Samoa by wireless were unsuccess- 
ful Mr J J Shaw of West Bromwich, Birmingham, 
states m the Daily Mail that the primary movement 
began on Saturday afternoon at4h 13m 15s, and 
the secondary at 4 h 23 m 4 s indicating a distance of 
5300 miles The earth tremors continuerl for up- 
wards of six hours The needle was thrown off the 
record several times Mr Shaw states that the 
disturbance is the biggest recorded since the Chinese 
earthquake of December 1920 

The annual meeting of the Iron ind Steel Institute 
will be held on Thursday and Friday, May 10 and ii 
at the Institution of Civil Engineers Great George 
Street London SW 1 The council has received a 
very cordial mvihition from Mr G E Falck president 
of the Associizione Fra Gli Industriali Metallurgici 
Itafiani for the members of the Institute to meet in 
Italy in the iutumn of this year Subject to final 
arrangements with the Itahan Association, the 
general meeting will be held at Milan about the middle 
of September and on its conclusion it is proposed 
that visits should be paid to the principal metal- 
lurgical centres and to the hydro-electric power 
stations in Italy The tour will also include visits to 
Rome, Naples Genoa, and T urin, and is expected to 
occupy altogether about nineteen to twenty days 
from the time of leaving London until the return 

At the recent annual meeting of the American 
Association held at Boston the Association as a whole 
declared itself unqualifiedly in favour of the metric 
system of measurement with one of the strongest 
resolutions ever passed bv that body on this subject 
The resolution is as follows ‘ Whereas the metric 
system of weights and measures has not yet been 
brought into general use in the Umted States, and 
whereas the American Association for the Advance- 
ment of Science has already passed resolutions favour- 
ing the adoption of the metric system of weights and 
measures in the United States , therefore be it re- 
solved That the Amencan Association for the 
Advancement of Science reaffirms its belief m the 
desirability of the adoption of the metric system of 
weights and measures for the United States, and re- 
commends that the units of the system be used by 
scientific men in all their publications, either exclu- 
sively or else with the customary non-metric units m 
parenthesis ’’ 

The exhibition of facsimiles and reproductions Of 
old maps in the Whitworth Hall of the University of 
Manchester dunng the last week of January comcided 
with the news that the Council of the Univernty 
decided at the last meetmg to recommend to the 
Court the institution of an honours school of geo- 
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graphy within the faculty of arts The exhibition 
^Tanged jointly by the Manchester Geog^phical 
Society and University was opened by Sir 
Fredenck Lugard and the occasion was taken to 
bring before the public the appeal for funds which 
the Society is making to endow a chair of geography 
in the new honours school The collections of maps, 
which have been placed on loan at the University bv 
Col D Mills and Mrs Booker include facsimiles of 
such maps as the Madaba Mosaic, the Pcutinger T ible, 
the St Sever copy of the Be itiis map 14th ami 15th c 
portolam, the Catalan world map of 1 475, and the scries 
of maps reproduced pnncipally under the direction of 
Prof E I Stevenson illustrative of geogiaphical dis 
covery m the period between the time of Juan dc la 
Cosa s portolan (1500) and the world map of Honduis 
( 1 6 1 1 ) 1 he Booker collection c ontains many typica 1 
country and county maps from Norden and S ixton to 
Cary, Greenwood and Bryant while the reproductions 
of I ondon and Pans views uid maps (Mills collection), 
made by the London Tojxigraphical Society md the 
French Government respectively form excellent 
matcnol for the study of these two cities In addi 
tion tlie exhibition includes a number of regional 
maps of the various p irts of the world extending over 
a considerable period of time, of which those of Russia 
and tlie Far East are the mosl extensive There is 
every prospect, with these maps as a nucleus of a 
great development of all phases of cartographical 
studies within the University 

MrssRS W Watson and Sons, Ltd , of 313 High 
Holborn, W C i, have issued a new edition of Parts i 
and 2 of their microscope uitalogue Included in the 
list is a new model, the Kiraa ' which is specially 
designed for students and sold at a reasonably low 
price Ihe ilistrument which is somewhat similar 
to, but smaller than, the now well known Sirvice ’ 
model complies with the specification of the British 
Science Guild except in regard to the position of the 
fifie adjustment milled heads Vanous models— for 
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example, the ' Royal ’’ the Van Heurck ’ — suitable 
for research or general high power work, as wel) as 
binocular microscopes for both low and high powers 
are described m detail and a complete list of eye- 
pieces objectives, condenseis, and other accessories 
IS given A welcome reduction 111 prices is noticeable 
in nearlj all the items There is also listed a hori- 
zontal or reading microscope consisting of a micro 
scope liody of large diameter fitted with a micrometer 
eyepiece ind i 2 im h objective The body is sur- 
mounted by a sensitive bubble for levelling purposes 
Vertical adjustment is made by i rack and pinion, 
the pillar being divided into millimetres and fitted 
w ith a vernier 

Thk Pasteur lecture delivered before the Institute 
of Medicine ol Chicago on November 24 list, by Dr 
Jacques Loeb is rcjiroduud m the issue of Science 
dated December 29 The lecture is di v oted mainly 
to a consideiation of tin osmotic cquilibniim of 
gelatin m the presence of vanous concentrations of 
acid and alkali 

Wc have received the new issue of the chemical 
citdogue of British Diug Houses ltd In many 
i-ises there has been a consider iblc reduction in 
prices of chemicals m tveryd ly use and some sub- 
stances required by research workers arc now listed 
which did not appear m former citalogucs Bio- 
logical stains arc included ind the catalogue should 
find a place in esery hborator> 

In the J inuary issue ol the Reseaiili Defence 
Society s punphlct The Tight 4gainit Disease 
(Macmillan and Co price 6d ) the story of bubonic 
plague, by Suig Gen B ihncrman is letold (the 
Society first pubhshed it m 1910) An excellent 
account IS given of the ravages of bubonic plague and 
Its transmission from rats to man through the inter- 
mediary of the rat fl< as Somt data are also included 
of the efficiency ol plague v ic<,inc in the prevention 
of the disease the general article on Pasteur which 
appeared in Nature, December 23, is also reprinted 


Our Astronomical Column. 


FiRKbalcs in February — Mr W h Denning 
writes “ This month though it does not supply 
meteors in abundance has furnished a number of large 
fireballs some of which have been of exceptional 
character The Mon Not R A S for March 1922 
contained a list of the remarkable meteoric phenomena 
recorded in recent years between February 7 and 22 
Two of the most singular fireballs ever seen occurred, 
one on February 22, 1909, which left a long streak in 
the sky for two hours and drifted on upper wind- 
currents to north-west at the rate of 120 miles per 
hour The other on February 9, 1913, consisted of 
a stream of bright meteors which passed over North 
America, and had a luminous flight extending over at 
leeist 5^00 miles 

" It IS impossible to foretell the time of appearance 
of any » individual fireball, and it is necessary that 
observers should be specially on the alert during the 
present month, for the prospect of observing a large 
meteor is vety good, especially during the periods 
February 7, 10-14 Fe)>njary 19-22 There are 
several active radiants at this time of the year such as 
those at 147“ -- 11“, 167" i-33®, 73® +42”, and 106^ + 
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52® In the c\int of anj bright meteors being seen, 
the particulars should be carefully noted and their 
apparent paths among the stars recorded as accurately 
as possible ’’ 

Astronomical Circulars ‘ -'There is a class of 
astronomical announcements —discoveries of comets 
or of novae unusual markings on planets, etc — the 
early circulation of which is of importance to observers 
In the last centurjr Lord Crawford started the 
Dunecht and Edinburgh Circulars, but they were not 
continued after his death The only resource up to 
the present for those who find the price of astro- 
nomical telegrams too high has been the senes of 
circulars issued by Prof StrOmgren at Copenhagen, or 
that of the Aslr Nach at me! These take some 
days to reach this country The British Astronomical 
Association has now decided to issue a senes of 
circulaxs when news of an uwnt character comes to 
hand Non-members of the B A A can obtam these 
circulars at a charge of a few shilhngs per annum on 
wnting to the secretary They will mclude the latest 
ephemendes of comets in addition to diiscovery 
announcements 
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Research Items 


The Faroe Islands — The Faroe or Sheep Islands, 
lying half-way between Iceland and the Shetiands, are 
inhabited by people of Norwegian descent In these 
islands an energetic linguistic movement has recently 
arisen, aiming at elevating the local idiom to the rank 
of a language, a movement which is not political but 
suggested by the declaration in 1918 of the inde- 
pendence of Iceland Mr J Dynelcy Pnee, in the 
Proceedings of the Ament an Philosophical Society 
(vol 1x1 No 2 1922) dtscribes the linguistics and 
phonetics on information furnished by Miss M E 
Alikkelsen a harocse lady now resident in Copenhagen 
It IS curious that this movement extends to a new 
form of spelling which like the stereotyped archaic 
spelling of modem Gaelic ignores the modern phonetics 
of the spoken dialects 

An Ancient Australian Skui l — Anthropologists 
will read with considerable interest a paper in the 
Journal of Anatomy (vol Ivii part 2) by A N St G H 
Burkitt and Prof J I Huntei on A Description 
of a Neandcrtiiiloid Australian Skull This was 
that of J female and was Neandertlniloid only 
m so fir as the calv irium was concerned The 
excessive development of the supraorbital ridges of 
this skull the autliors ascribe largely to the action 
of the masticatory iiiuscUs but their arguments 
in favour of this interpretation which arc shared 
by others, aie not convincing In the conclusions 
at which the uitliois hive arrived, we hoped to hud 
some expression of upuuon is to the precise relation 
ship of this skull- ind of the Austriluii iborigines 
in general— to Neaiukrtlnl man Hut on this 
matter no direct vkvvs have been advaneeii The 
duthois applied severil fists to discovei the alveolar 
index of this skull flowers Gn-vthie Index,, 
they remark phets it well within the limit ol 
orthognathic skulls the index being 05 2 y Ihi 
bast hue devised by Pycraft gives an index of 90 
when ipplicd to the photogi ipli of the skull on 
Plitc I \Vc venture to think that the authors 
have lud undue stress on the Nt mdeithiloid 
(hiracters of this skull iiid wc an piuzkd by the 
cryptic statement th it wc must regard the cram il 
resemblances as in expression of the principle that 
descendants of a common amestor show a tendency 
to develop indeiicndt nth similar features ' 

Nitrocln fiimiisiRs tOR TUI SucAU Cane — 
In the 4 rchtcf voor de ^ui/tertndustru tn Nederlandsch 
Indie (1922, Mtdedeehngeii No 3) J Kiiyper de- 
scribes ixpeiiments carried out in Java on the relative 
value of sever^ nitrogen fertilisers for sugar-cane 
cultivation The trials have been carried out for 
several years in comp inson with sulphate of ammonia 
of which the avi rage amount used is about 380 lb 
per acre In all cases the same weight of nitrogen 
was given in the different manures Urea and nitrate 
of soda proved to be equal in value to ammonium 
sulphate, but the nitrate is too hygroscopic for 
convenient use The same obyection applies to 
ammonium sulpho nitrate especially in the tropical 
rainy season Nitrohni or cyanamide and beancake 
are both of less value Beancake does better on 
some soils than others and is improved by the ad 
mixture of a certain proportion of sulphate of 
J ammonia 

Pasiurk Grass in Tropical Africa — It is 
difficult to overestimate the importance of the 
contributions to colonial development that may be 
made by the work of institutions such as the Royal 
Botanic Gardens Kew The Kew BulUhn (No 10. 
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1922) contains a typical example of, the tyqie of 
information which the resources of such a central 
institution can so readily place before various 
interested outhers of Empire In western tropical 
Africa one of the difficulties in the way of pastunng 
fertile country lies in the ravages of the tsetse fly 
and the epidemics it engenders Mr T M Dawe, 
making an agricultural survey of Angola in 1921, 
recognised in the native “ Efwatakala grass ” a 
fodder plant similar to a Brazilian grass already 
known to him as capable of fattening stock Ihis 
grass was widely distributed in the Portuguese Congo, 
and on its receipt at Kew it proved to be Melmts 
minuttflora Beauv / xnermii, already reported upon 
in the Kew Hulhtin (1900) as Brazilian stink-grass ” 
Dr Stapf s report in the present bulletin fully bears 
out Mr Dawes view that the grass should prove a 
rapid coloniser of open ground and then form a fairly 
permanent pasture Its potential value lies howx v er, 
in the inseetieidal 01 msec t-repelhng ciualities of an 
oil seen ted in glandular hairs upon tlie leaf sheath 
and lamina The grass has now been grown upon a 
small scale it Isew, and the Jodrcll Laboratory 
supplies i note upon the structure of the glandular 
hairs while the Welleomt Research laboratones have 
made a prehniinary study of the small quintit> of 
oil that could be extrieted from thi iv iilablc crop of 
the grass Mr D iwe apparently hopes that this 
grass may prevent the spread of the tsetse fly at 
the same time that it provides food for stock If 
such anticipations are realised the ultimate possi- 
bilities of its iiiltivation in tropical Africa are in- 
calculable It would be interesting to learn why 
the attempt at its introduction into Australia 
chronicled m the earlier note 111 the Kew Bulletin, 
stems to have been without result 


Ivir Palolo Worm — Dr GlanviH Cornt>, who 
was for many years chief medical oflicci of Fiji 
contributes an interesting paper to the Journal of 
the Torquay Natural History bocicty on the 
periodicity of the sexual ph ise of the “Palolo" 
worm in Fijian waters Ibis worm (hunice vtndts) 
lives m the coral skeletons and rocks of the reefs, 
riddling them with Us burrows Like most bottom- 
living marine anim ils, its eggs are cast on the mercy 
of tile waves and currents to he distributed far and 
wide While most boring worms arc content merely 
to shed their eggs into the bottom w.iteis several 
kinds including the Palolo cut off the hinder parts 
of their bodies which arc crowded with generative 
cells these float to the surface of the water each 
segment ruptunng and setting free Us sexual cells 
this IS known as svvanning The first pluse of 
development is a floating one, but the larvm soon 
settle and form their burrows Annually the worm 
sheds its hinder sexual p irt into the water and 
re-forms it The peculiarly interesting feature of the 
life history is the regularity with which this pheno- 
menon occurs As usual m such forms, the generative 
organs are npc m the spring of the year, when there 
is a peculiar outburst of all life The Palolo swarm 
on the same dav the surface of the sea at dawn 
becoming thick with their bodies The dav selected 
at Fiji is recorded by Dr Comey for 25 years and is 
shown always to be on the morning of the seventh 
to ninth days after full moon in November or early 
December the interval between swarming is some- 
times 353-6 days and at other tunes 382-6 days, 
cither 12 or iy lunar months A few may swarm 
a month earlier at the corresponding neap tide, but 
this small swarm is often unrecognisable The vast 
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(Quantities of sexual Palolo m the surface waters 
like a thick macaroni soup is a striking phenomenon 
enough, but it is one greatly enhanced by other 
eunicids, other wtorms many crust.ice.ms, and other 
animals ill breeding m the same days ol lowest 
tides, when the reus are subjected to the greatest 
amounts of heat and light indeed similar sexual 
correlations with solar and lunar phtnointna have 
now been suggested in neirly every group of animals 

The Etesiens in the Mediilreanean— An 
article is given in the U b Monthly Weather Uevtew 
for August 1922. by Mr J S Parask^vopoulos. of 
the National Observatory, Athens, on the etesiens 
the characteristic north winds which blow duiing 
the summer in the region of the eastern Mediterr mean 
The marked regularity of these winds was observed 
bv the ancient Greeks and the name signifies winds 
blowing periodically every yeai The author has 
tabul ited the data for several Greek meteorologic il 
stations and for a period extending over 15 jiars, 
1900-14 the observations are made three tunes 
daily, at 8 A M 2 r M , ind y i> m , whili for Athens 
the observations are continuous from silf-ieiording 
instruments Fho etesiens blow generally from the 
second lo-day period of Ma> until the middle of 
Oetober, with two periods of mixiiinim During 
J une the winds arc interrupted in J iily and especially 
m August they are much more steidy and fuqucnl 
In Athens befoie the middle of July the (ttsicns 
blow during the moimng and are replaced in the 
afternoon by the sei breere The principal features 
of these winds have been known siiuc the tunc of 
Anstotle The anemometne data at Athens show 
that the velocity of tin etesiens undergoes a \(ry 
distinct diurnal oscillation, the spied during the 
daytime varies from ii to 27 miles per hour md it 
seldom reaches 4s miles per hour Information is 
given as to their origin with nspett to the dis 
tribution of atmospheric pressure temjier itiuc and 
humidity As thev contribute largely to tlu dryness 
of the soil they raise by their motion great quantitu s 


The HuMHOinr Current — \ m if 10ns m the 
temperature of the Humboldt current li ivi Ixcii 
noted for rnmy jeirs uid win rcicntly CMmincd 
by Mr R C Murphy, who contributes an irliclc 
to the Geographical Retneti' for J inu iry on I he 
oceanogr ipliy ot the Penivim littoral The unifoitn 
temperature conditions of this cuirent ire c lined 
southwards fiom Peru at least so fir is Valpiiiiso 
Throughout (his extent the lowest surficc tempi ri 
tures arc in the inshore waters and aic due to tlu 
upwelling of bottom witer which is the feature of 
this current The steeper tlu coistal slopt the 
greater is the reduction of inshore temjieritures 
Irregular variations m temperatures which occur 
locally throughout the year have been generally 
attributed to a shifting in tlu course of the cuircnt 
Mr Murphy believes that the cause es to be found 
m the northerly winds which iccompany these 
abnormal sea temperatures These winds drive 
warmer waters inshore and temporarily cluck the 
upwelling More prominent is the ciinent known 
on the Peruvian coast as El Niflo This counter 
current of tropical water is felt seasonally north 
of about lat 8° 13' S Mr Murphy demolishes the 
moory thaft El Ntfio is due to tlie waters of the River 
Guayaa and holds that it can lie correlated with 
changes m barometnc pleasure when the sun is south 
of the equator The paper ends with some mteresting 
correlations between the temperature variations of I 
Mie Humboldt current, the distribution of pkinkton 
and the valuable guano birds of the Pisco Bay 
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region Ihe invasion of warm water destroys 
enormous quantities of plankton The result is that 
the birds either migrate or have to face a loss of food 
supply riie latter course It ids to i lowermg of vitality 
and considerable reduction m numbers is the out- 
come of certain prevalent diseases which attack the 
weakened birds 

Earthquakes of the East Indian Archipelago 
—In a recent important memoir (Komn Magnet en 
Meteorol Observ tc Batavia Verhandelingtn No 7, 
1921) Dr S W Vibser has investigated the distribu- 
tion of earthquakes in the East Indian Azchipeiago 
from iQoq to 1919 The positions of tlu epicentres 
wcic determined from seismograms at the observa- 
tories of lUtavii Malabir Manila Sydney (Rivcr- 
vicw), and 7ikawei Earthquakes strong enough to 
be registered at two or more of these observatories 
(lOo luai Western Java and 120 in other pails of the 
Archipel igo) are lonfincd as a rule to four principal 
rigums- till Indian Ocean off southern Sumitra and 
western Java the Celebes Sea and the Pacific Ocean 
south of Mindanao the southern and c istcrn borders 
of the Muiili Sea and the mountain ranges of New 
Guinea With the exception of the last region the 
seismic zones of the Archipel igo coincide with the 
steeply sloping sides of oceanic troughs m the close 
tuighlKiurliood of the islands J hi bottoms of the 
Indian and Piiific oceans fai from land are piobably 
lu irlv or quite aseisraic In i ‘■econd nitinoir (Ver- 
handehngcu bo 9 1922) Dr \ isscr studies the e irth- 
qu lives with in inland origin in Sumatra and Java 
only, the materials for the other islands being lu- 
sullicicnt fhev an ftw iii number hor example, 
during the thirteen years 11)09-1921 13 earthquakes 
out ot 859 m Smnatra and (> out of 748 in Java, had 
in inland origin 1 he distubution of inland earth- 
ipi ikt-s in Smiiatia IS simple mil regular Most of the 
cpucntnl irtis coinciili with a long fracture which 
has givin rise to an imiiortint sines of longitudinal 
valleys in the Birisan mount an ranges In J iva the 
ihstiibution isless regulai Violent earthquakes have 
ocelli ri (1 on the slopes of some volcanoi s (for example 
Mount Gedi and Mount Ijeiimai) They were how- 
cvci of Uetoiue origin the proximity of volcanoes 
being only a coincidence or chic to then connexion 
with the sinic zonis of wiakncss At the times of 
severe i irthquakcs the activitv of the volcanoes was 
cither slight or altogcthei ibsent 

Thou TONS Law - When in i88j m volume 18 of 
the J'hil Mag Irouiou showed tint for a number 
of liquids the molcc ul ir heat of ev ipor ition at the 
normal boiling point w is 20 times the ihsolutc 
IcnqK ratine it that point the data by meins of 
which the liw could be tested were scirco and the 
accuracy of the values available not great Additional 
mil more trustworthy dati wire provided by 
I ougiuninc m 1890-1902 and the law shown to hold 
to within 10 pel cent foi groups of lupucls of similar 
constitution but to be sometimes 30 per cent m 
error when for example alcohols were compared with 
org<inic acids Furlhci work has disclosed many 
exceptions and attempts have been made to find 
temperatures other than the normal boiling points 
at which tile comparison would give more consistent 
results These have however been unsuccessful 
and in the January issue of the Phil Mag , Mr 
b B Mall, of the University of Calcutta, states 
that there is no temperature at which the law holds 
that it lias no theoretical significance and that it is 
an accident that it appears to hold for some substances 
at tlieir normal boihng-pomts Ihis may be the 
correct view, but it is still remarkable that many 
liquids should fall into the accidental group 
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Can Gravitation really be absorbed into the Frame of Space and Time? 

By Sir Joseph Larmor, F R S ‘ 


A n answer to this question in the negative has 
been advanced in a previous papier on the 
gravitational deflection of light [Pktl Mag , Jan ) 
The destructive paradoxes concerned with the recent 
gravitation theory, which were unfolded by M Jean 
Le Roux jirofesbor at Rennes, in three notes m 
the Comptes rendus (Nov 6, Dec 4 and 22), after 
that paper was completed, were referred to in a 
footnote in support of this departure from the familiar 
answer These objections require to be further con 
sidered for at first sight they are destructive to 
all such theories, including the modification there 
substituted If an orbit is postulated to be q, curve 
of minimal length in a fourfold expanse of space-time, 
the element of length (or distance-interval) must lie 
expressed for it locally, and can involve as variables 
only Its own co ordinates and their differentials Yet 
in the c ises th it have been worked out, the element 
as determined involves also the concurrent co- 
ordinates of the other interacting masses with all 
these variables present, it could not belong to a cune 
in a fourfold at all This destructive dilemma applies 
very widely 

There may be a suggestion to evade it in the 
theory as modified into one of dynamical Action 
along the line (already indicated by A A Robb) that 
the idea of distance cannot subsist in the pseudo- 
space at all hor within an infinitesimal fourfold 
spherical domain with radius a very small interval d$, 
the CO ordinates would have an mfinite range of values 
The idea of locality essential to real space is thus 
absent The fourfold expanse could still be utilised 
to express conveniently the domains of integriytion 
but where distances have to enter they must ^ m 
threefold real space though it can be variable and be 
associated with time also variable Such real spaces 
and times would be locally not unique they con- 
stitute i I orentr group of interchangeable forms 
The modified gravitational scheme of the previous 
paper with its reduction of the influences on radiation 
to one half of the accepted values, might merely by 
avoidmg the idea of fourfold interval interpreted as a 
geometric distance possibly still manage b) evolve as 
a dynamical fonnulation 

But this tram of ideas need not be pursued for in 
fact the criticism, which seems destructive of a quasi- 

' Abitwct ol s paper road on January ti at the Cambridge Phnotopbical 


geometric scheme ^or gravitation, docs not inhere at 
all m the dynamical domain of Action The type of 
procedure for minimising the total Action, when more 
closely exhibited, would run m pnnciple as follows 
Assume some approximate specification for the orbital 
paths m the fourfold close of course to the Newtonian 
solution Tlie orbits thus assumed will determine the 
nature of the fourfold space-time expanse (namely 
is*) already adjusted to minimal Action, in which they 
exist Tor each such specification calculate the 
density of Action in thes fourfold expanse after the 
manner of approximate modifications as developed 
by Dinstem and thence find by integration the total 
Action of the system corresponding to these assumed 
orbital forms The forms of the orbits would enter 
m the expicssion for the linear element is defining 
the space determined by these orbits and necessarily 
containing them By taking varied forms of the 
orbits different forms of is and different values of 
the total Action would be obtained The aim would 
he to adapt the forms of the orbits so that the Action 
thus determined from them should remam stationary 
for all slight variations The way to carry this out 
would be to minimise the Action further for joint 
vanation of all the orbits, exactly on the lines of the 
previous paper The space itself .being determined by 
the orbits also changes as the orbits are varied and 
It IS not at all mvolved that is remains the elemental 
distance m the same spare throughout the procedure 
It would appear then that the Minkowskian method 
of fourfold spatial analysis as generahsed by Einstein 
for adaptation of gravitation into the optical and 
clectrodynamic group of frames, can be saved from 
the destructive criticism of M Le Roux But to this 
end the postulate of absorption of gravitation into 
the spatial frame must be abandoned , and the 
principle of equivalence of gravitation afid accelera- 
tion would disappear The application of the mathe- 
matical spatial analysis to astronomy and optics 
would be reconstructed as a dynamical theory of 
normal type unfolding itself in terms of a distribution 
of Action located ultimately throughout the region of 
the problem but the results as modified would still 
require actual confirmation If however any gravita- 
tional influence on hght is finally established by the 
astronomical observations, this type of analysis by 
aid of a varying spatial frame may remain the most 
effective way to mclude it in theory. , , 


The Nature of Gels 


By Dr S C 

I T has been known probably from the earliest 
times, that when sufficiently concentrated solu- 
tions of certain substances, such as gelatin and agar- 
agar, are allowed to cool, instead of depositing crystals 
of the dissolved substance, the whole liquid turns 
into a jelly It is natural therefore, that specula- 
tions on the nature of jellies should have b^n rife 
long before Graham, in 1861, first pointed out the 
slow rate of diffusion of colloid substances which 
distinguished them from bodies which separate from 
solution m the ordinary crystallme form 

The many theories of gel structure fall naturally 
tinder three, Tieads (i) One- phase or molecular 
systems, (aLlWo-phase liquid-liquid systems, and (3) 
two-pha«p Mqmd-sohd sjrstems To the first cl^ 
belong? Proctor's hypothesis tnat a gel is a more or 
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Bradford 

less solid solution of a hquid m the colloid substance, 
in which both constituents are within the range of 
molecular attractions This view is very similar to 
the " super-cooled liquid " theory of glass, and, like 
that, has difficulty in explaining the loss of mobility 
which occurs on setting Proctor suggests that the 
transformation consists in the formation of tenuous 
crystals which interlace and possibly anastomose 
Later experiments » show that gelation is really an 
extreme case of crystallisation, but this suggestion 
would brmg Proctors theory into the third class 
In either case, however, his experiments are im- 
portant, as they show that the swelling of gelatin ifl 
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acids can be explained by simple chemical and 
phwical laws 

To the second class belong both Hardy s and Wo 
'Ostwald's theones that gels are composed of two 
iK^id phases Theones of this type present the same 
difficulty as those of the first class in t\plaining the 
increase of viscosity dunng gelation No emulsions 
are known having properties reallv like those of gels 
Nor can liquid-hquid systems be imagined with the 
elastic properties of gels Moreover, no hvpothesis 
in either of tliese classes is sufficient to allow the 
deduction of the various properties of gels and there 
IS little direct evidence for any of these suppiisitions 

The third type of theory, that gels cxmtain both 
hquid and solid, is the most natiiril and was the 
earliest to be proposed The first definite suggestion 
appears to have been made by M L Fr inkenheim m 
1835, who thought that jellies were aggregites of small 
crystals with ports between them A similar vitw 
was adopted m 1879 by k von Nigtli tint such 
bodies were composed of molecular tomplexes or 
micellae with crystalhne properties separated by 
skins of water and forming meshes (or interstices) 
in which the watei was contained by molecular 
attraction From the use of the t^rman word 
Maschen it has been inferred tint voi Nagcli 
intended a geometneal framework But it is not 
necessary to assume that he meant more th in th it 
the water was held by molecular attiaction in thi 
interstices of the aggregates (within and between) 
and that the aggregates were separated by cipilliry 
skms of water This view is almost exactly tint 
which must be accepted as the result of recent expert 
ments However, since von Nageli a number of 
unsuccessful attempts have been made to devise a 
mathematical network which would aiiount for the 
elastic and thermal properties of jellies , it has 
scarcely been recognised that such a fraincwoik must 
conform to the facts that the elastic properties of 
different gels differ greatly, and that the dilfcrcnl 
directive forces inherent m the ultimate pirticles of 
different jelllek must have some effect on their struc- 
ture On this account it seems unlikely that a single 
framework would be found to satisfy the dilfcrcnl 
properties of different gels , it appears more proh ible 
that the structure of gels will be found to \ ary accord 
mg to the nature of the gel substam e 

O Butschli s extensive resi arches on foams and 
gel structure are well known He came to the 
opmion that the properties of gels might be explained 
on the basis of a honeycomb structure in which the 
walls were permeable to liquids because of th< ir 
extreme thinness, although they might be porous 
To this it must be objected that the use of alcohol 
and tanning reagents to bring out the raicrostructuri 
adopted by BUtschli, and later by Moeller is open to 
objection, as being likely to altei the stiucture of the 
gels or to modify the gelation process Moreover 
Zsigmondy and Bachmann have demonstrated, from 
the vapour pressure ^Mtherms, that gels must contain 
fine pores with a radius of from 2 5 to 5 ‘•oine 300 
times smaller than Bfitschh's lioncycombs From 
microscopic work on soap curds and gels thesi workers 
and McBam have favoured a fibrillar structure I his 

View has also been adopted by Moeller for gelatin and 
is supported by Barratt from experiments on fibrinogen 
gels For the soaps and fibrinogen there is direct 
microscopic evidence that fibrils can be formed by 
the coouog solutions, mdicating that the ultra- 
microscopic structure of their gels may lie fibrillar 
In other cases a globulitic structure is indicated 
Menz observed the development of submicrons m 
gelatmg 2 per cent gelatin, which increased from 4 
, mowing Brownian movement, in a square division of 
‘ tie field with a side of 9 to 80 or 100 at rest, m the 
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same area Hardy describes the appearance of micro- 
scopic sphentes of 10 m m gels of 5 dimethylaminoanilo 
3 4 diphenylryc/o-pcntene i 2-dione and Bachmann 
showed that the iiltrainu roscopic appearance of 
gelatin gels deprived of water is globulitic 

Thus there is mueh evidence for the liquid solid 
tvpc of theory Nor is Debye and Srherier s X-ray 
analysis sufficient to show that the ultimate particles 
of gels are not cryst illnu because the radi il elements 
of the sphentes m which form expenments show 
gelatin and agar agar to be deposited from solution 
cannot be composed of m inv layers of molecules and 
It IS doubtful whether surh complex molecules could 
produce appreciable interference of monochromatic 
X-rays 

But none of the theories mentioned is sufficiently 
definite to pcimit the decluetiori of the properties of 
gels and the cxjil ination of the reversible sol gel 
transfiltmation Nor do they suggest a reason why 
such subst inccs as gelatin and agar igar should occur 
in\ anablv in the colloid st ite The latter question 
proves to be i cruciilone Investigation shows that, 
in this respect there is no fundamental difference 
between gelatin md other substances —that the same 
liws govern their solution and precipitation, and 
gelation IS merely a limiting case of erystillisation 

In this connexion the use mhts of von Wtimarn 
are of fund uni nt it imporlanc e From a gre it many 
experiments with such substances as barium sulphate 
and alumiiuura hydroxide he deduced an empincal 
formula 


whuh expresses a relition between N the "form 
coeffirunt of the priiipitate and K P and L 
respectively functions of the viscosity of the reaction 
nuelium together with the si/e and structure of the 
pirtieles in solution tlie excess concentration of the 
substance to he precipitated, and its solubility Von 
Weimam w is ihle to show th it as N increases the 
piceipitatc passes through stages in which it ippears 
as (i) large complete crystals only alter some years, 
(2) ordinary cry stals m a short time ( j) growth figures 
or needles (4) amorphous precipitates frequently 
showing microseopie spheiieal giams and (5) as a 
gel which ^annot be differentiated by the microscope 
I he formula suggests at once that gelation is merely 
an extreme ease of crystallisation and that gelatin 
IS a substanex the propel tics of which lead naturally 
to a high value of N 1 his is completely borne out 
by experiment Not only do the properties of gelatin 
sols eomeidc with those of supersaturated solutions 
but by reilucuig the value of N gelatin is readily 
obtained as i precipitate with particles microscopi- 
cally iisible The solubility of asnless gelatin in 
water is found to be o 12 grm per too grm solution 
at loom temperature te about r8‘ C More recently 
Fairbrother and Swan found the value o 07 per cent 
at 18° for another brand eontiimng 2 24 per cent of 
ash Such a solution is perfectly clear At o 13 per 
cent gelatin forms a metas table solution winch re- 
mains in the supersaturated stage on account oi the 
very low diffusion constant of the substance This 
solution has a beautiful bluish opalescence and may 
be regarded as a typical sol A further slight mcrease 
m concentration bnngs about the precipitation of the 
excess of gelatin as a gelatinous mass appearing m 
the microscope like grains of sand Many of the 
partic les cau be separately distinguished , they are 
spherical in form and up to about 2 in size With 
mcrease of concentration, the bulk of the precipitate 
grows and the particles decrease in size until, at 
about o 7 per cent , the orecipitate fills the solution 
and forms a white, sUghtly opaque jelly The 
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opalescence gradually disappears as the gel particles 
liecoine smaller with increasing concentration Gela- 
tin jelly IS therefore a gelatinous precipitate of gelatin 
of at least o 7 per cent concentration 

Tlie SI re of the particles can be increased by allow- 
ing them to grow by spontaneous evaporation of the 
solution subject to the necessary precautions After 
one month the precipitate is Duff-coloured, and 
appears as a mass of perfectly spherical microscopic 
grams exactly like Perrin s grains of mastic From 
these and many similar expenments in conjunction 
with the iiltramieroscopic appearance, it may be 
concluded that a gelatin jelly is a mass of ultra- 
microscopic sphentes of gelatin in which as von 
Niigeli suggested, the water is held by molecular 
forces These forces arc the cause of the swelling 
in water, and the heat of swelling can be calculated 
roughly on this supposition Ihe structure fits 
exactly Zsigmondy’s analysis of the vapour pressure 
isotherms Expenments on the relation between the 
excess concentration and the sue of particle arc b( mg 
made and may lead to a more definite form of 
von Weimam’s equation But in its present state the 
formula is sufficient to explain the occurrcnci of 
gelatm m the colloidal state The moleiular weight 
IS unknown but Dakin s recent analyses suggest 
that It may be as great as 10 000, or more a v due 
wlurli would correspond to a molecular diameter of 
o 75 mm and bring its molecules up to colloidal sue 
But though the molecular weight should be much 
less there is no doubt that the molecules are very 
complex for this is the reason for the very low diffu- 
sion constant moreov er as the viscosity also of the 
sols is considerable, the factor K must be very large 
In addition to this the solubihty L is very small 
and the excess concentration P is usually large so 
that everything conspires to produce a maximum 
value of N corresponding to the colloid condition 
The permanence of the jelly is due to the very small 
diffusion constant, which prevents reel ystallisation 
But tlus docs occur slowly as is shown by the gradual 
appeal ance of opalescence, and even of microscopic 
sphentes in gels kept for a long time in sealed tubes 
Since agar agar also separates from solution in 
the form of sphentes, it appears that the structure 


Physical Properties c 

M ud and clay are materials the properties of 
which are not only of concern to the meticulous 
housewife and to the children who make mud pies 
and clay engines the geologist has found interest 
in their formation, and from the study of them is 
able to trace a large part of the history of the earth’s 
crust They have played their part in the aesthetic 
development of the race Ihey have been the 
architect’s and engineer’s friend for the making of 
building materials and have filled them with concern 
and not infrecjuently dismay when they have desired 
to build upon them or when they desired to support 
them The story of the development of builaings, 
bridges, and other types of structures tells of many 
failures, because of the treacherousness and un- 
cert.unty of these materials and partly at least, 
because engineers and architects had not attempted 
to determine their properties in a scientific manner 
Mr A S E Ackermann has presented during 
recent years, four papers to the Society of Engineers 
in which." he has described experiments to determine 
the physical properties of clay and the effect of 
water content upon their properties ' He has shown 
that, like certain metals, clays have a certam measure 
of fluidity When a disc resting on clav is loaded 

‘ Sooifty o( Eogiiuen Ttanutctlons, i9t9-io-ii-<» 
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of gels of this substance and of gelatin is probably 
that of a pile of shot, while soap and fibrinogen gels 
may bo fibrillar Such a fine-grained structure is 
compatible wrth all the known properties of gels, 
except the heat of swelling of gelatm 5 7 cal per grin , 
and the so-called thermal anomaly Ke determination 
of the former gave 33 25 cal , and investigation of 
the latter showed that it was unfounded Two 
questions remain undecided (a) Ihe nature of 
the sphentes and (b) whether they are joined 
together to produce a framework in the jelly Spher- 
ites arc known in every gradation from the obviously 
crystalhne form, built up of coarse radiating crystalline 
needles separately visible, through stages showing 
only a more or less radiating formation but giving 
the well knowm shadow - cross in polansed light, 
to apparently homogeneous spherical bodies giving 
no definite evidence of crystalline structure Gelatin 
and agar-igar sphentes appear to belong to the last 
class Experimental evidence suggests that the 
sphentes coalesce during gelation They would seem 
either to aggregate crystallographically or to adhere 
by their mutual attraction or the apparent ittraction 
may be due to the water molecules having a greater 
mutual attraction than the sphentes It will be ad- 
mitted, however, that m the case of such small Ipar- 
ticles, there can be very httle difference between the two 
former metlioils of attachment since the union must 
be due to the foices between the few molecules m the 
surface of contact With two grains only the coupling 
would be unstable, but it would become firm as more 
grains were added 

Since writing the above evidence has been obtained 
that the gelatin sphentes are really crystalline 
Some of these grown to a sire of about 3 m, by 
methods previously described, and mountcci in 
glycerin were examined with polarised light When 
the Nicols were crossed they became brilliantly 
coloured and many showed shadow crosses, while 
grains of mastic prepared by Perrin s method and 
mounted in the same way becatni invisible These 
cxpcrinients are being continued but, without evi- 
dence to the contrary, it w ill be difficult to deny that 
gelation is merely an extreme case of crystallisation 


' Clay and Clay-Mud 

the disc sinks into the clay the amount it descends 
depending on the load and on the time allow ed and 
when the load exceeds a certain amount, which 
depends upon the amount of water present the rate 
and extent of penetration arc considerably increased 
The stress at which this occurs, Mr Ackermann has 
called the pressure of fluidity Mr Ackermann s 
experiments have been directed toward determining 
the bearing power of soils, and the loads that can 
safely be applied to them 

The difficulty of reconciling experimental data on 
the properties of these materials is evidenced by 
comparmg the results of experimenters Mr Acker- 
mann states that the friction angle for wet mud 
vanes as the square root of the pressure, while 
Crosthwaite says it is proportional to the square 
root of the pressure A special committee of the 
Amencan Society of Civil Engineers to codify present 

g ractice on the bearmg values of soils for foundations, 
as issued a senes of reports, and has eniphasfsed 
the importance of the coUoid content of clay, which 
consists of non-crystalhne, hydrated, gdatinous 
alummium silicates, gelatinous silicic and hydrated 
feme oxides , rarely aluminium hydrate may also 
be present Most of the grains of the minerals In 
the <^y are enveloped by colloid, but quartz grams 
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do not, as a rule, have the colloid coating I he 
plasticity of the clay depends upon the amount of 
colloid present To separate the colloidal from the 
granular material, the clay is revolve il at 40000 
revolutions per minute m 1 separator 

Dr Hubert Chatley in a recent paper * h is dis- 
cussed the properties of elay-mud and stites that 
it has three special features 

(1) A granulated strueture of \aiymg ikgrees of 

fineness 

(2) A semi-pcrmahent water eontuit whnh givis 

it peculiar mechanical iiropertics 

(3) A certain small reserve of rhemical potentnl 

which, under certain conditions, will cause 

it to change in vaiious ways 

He discusses the methods of obsci ving the granular 
matter by means of the microscope and stitcs that 
the plasticity depends upon the size of the pioducts 

* Soriety of Enginoers June 19^1 
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and the proportion of colloids present He divides 
the w Iter content into three classes 

tLiv-miid containing i^j per cent by weight of 
water has a tensile strength of 15 lb per sej inch, 
but doubling the water content rediucs the tensile 
strength to one-thud of tins imoiml With 28 per 
cent of water its viscositv is alxuit the same as a 
hciv\ grease corresponding to a shtir strain of i 
radim per icxi seconds under a she ir stress of more 
than loo grni per sq em It difttrs from heavy grease, 
howeser in tint w iter is estruded as the pressure is 
inticased It is not wateitight and dykes allow water 
to pirtolale \ery slowly but if the surface of the 
dyke is cliy the surface tension mav arrest the flow 
lilt results of the data indicate agreement with 
common experience that the water content of clay 
IS of gre It import mcc ind they ilso iridnate that 
as with ill othn inateri ils the wcirking stresses 
should be withm the elistle ririgc 


Silvanus Thompson 

AT the recpiest of the hinsbiirv Icchnieal College 
Old btudents Association Sir 01i\ci J oclge 
gave the first ot these lectures at the Colic gc on 
February i, Sir Charles Parsons in the chan lo 
an audience numbering moie than a thousuul uul 
including many eminent past students After a 
reference to the splendid wcjrk of tlu Collegt m the 
past and its hopes for the future the lecturer rcc ailed 
the brilhint succession of teaehirs — Aviton I’erry 
Meldola — colleagues of lUompscm Of the litter he 
said The breadth of his outlook ind width of his 
interests art almost proverbial his fitihly in fortigii 
languages enabled him to hold his own in assenihlus 
abroad, ancl he had a real artistic faculty He had 
a love of discoveries in their niscciit stigts ind 
became a recognised historian of scicntt lo i man 
of his cosmopolitan feelings and pacific disposnion 
the war and its atrocities wtn i gicit distress 
gnef and woiry and ovcrwoik ovutook him and he 
succumbed on June 12 lyib— a yictiin of the w u— 
having been principal of Finsbuiy since 1885 ’ 

Proceeding to the subjtc t of the lecture J he 
Origins or foundations of Wirdtss Lonimuniration 
and confining himself to matters prior to iScjO Sir 
Oliver recalled tha^ the term incfuctaiKe elie! not 
at first exist lord Kelvin introduced it as i ni ithe 
matieal coefficient Maxwell spoke of stlf indutlion 
and Heaviside originated the term now used In the 
early wofk rin the production and deUttion of ilittni 
waves in the ether, Kehin, Maxwell Fit/Gcrald and 
Hertr laid the foundations whitfi inide the present 
superstructure possible 

In 1875 Fdisoti observed tlu possibility of drawing 
sparks from insulated objects iti the ntighbouihixid 
of an electrical discharge alreidv in 1842 Hemv 
in Washmgton, had surmised— through a similai 
observation— that there was some similarity Ik tween 
the ethenal disturbance caused bv the discharge of a 
conductor and the light emitted from an ordinirv 
high-temperature source Farly m the eighties 
David Hughes working with the microphone and 

g vauometer, got something like i coherer but was 
couraged from pursuing the niittcr In 1865 
Maicwell gave the theory of electric waves before 
their genefation or detection was understood he 
showea that they would travel ivith the velocity of 
light, that light was an electronia^fnetic phenomenon 
that conductors of electricity must be opaque to 
light, and that the refractive index of a substance 
was intimately related to its dielectric coefficient 
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Memorial Lecture 

Ihis discovery aroused gre it ciithusnsni and one 
lesult was lo influence the kcliiur to devote Ins life 
to till studv of electiK waves he discussed them 
" ith 1 lennng and 1 it/Ocrih' and spoke ibcnit them 
at the llritish Assomtion m iSyu and later In 1883 
1 it/(»erdd luoposcd the generation of the waves by 
using the oscilletoiy discharge of i J cyilin j ir ancl 
the ketiiKi iii 1S87 produced and detcefed them 
I he wives wctc ictcivcd on wires adjusted to the 
right length fc>i nsc^iiici The experiments of 
Hertz who received the wave-, on a neirly dosed 
ling of win having a short spark gap wire reported 
b> I itzticrald at the British Association meeting of 
1888 end 'sii Oliver calinlited the horse power of 
tlu osiillitor - ibout 100 for a millionth of a second , 
he exhibited niinv of tlu eftccls of tlu waves at the 
Kovd Institution in 1889 but there was nothing 
akin to signalling that was foreshadowed in 1892, 
toj,ethei with the possibility of tuning by Sir William 
Crookes who spoke of wive lengths with which to 
signil to spceitu people and al'uded to Hughes s 
Signals mack fti>m loom to room without intervening 

In i8<jo Sir Oliver employed a form of coherer to 
lompkti I bell circuit and in i8ijj heard of Hranly s 
filings coheict In mcmoiv of Ikrtz for whom Sir 
Oliver expressed the greitist admiration both on 
Kiount of Ins experimental skill and mUhemalical 
thoroughness he gave i lextnrc at the Koyal Institu 
turn on the woik of Hertz at tins lecture actual 
signalling with a coherer w is demonstrated Ihis 
work led to the grant of 1 oilge s patent in the United 
States wlmh was the fiindamcnfal patent of the 
tnuruan Marconi Company 1 he lecture stimu- 
lated Dr Mimhead Captem (now \dmiral Sir Henry) 
J vekson Admiral Popoft Prof Riglu and otheis to 
their experimental successes m 189G Air Marconi 
came to this country — and the rest is lommon 
know lodge 

\fter the lecture the audience was entertained 
at i conversazione in the 1 diora tones A beautiful 
collection of Di Ihompson s paintings was on view, 
together with a number of his works including a 
translation of Cillurts De Magnete {1601) and 
a copy of the original Coils constructed by Fara- 
day the first Nicol prism, a coherer made by Sir 
Oliver Lodge acoustical and optical models and 
many personal relics were lent bv the late Doctor s 
family Mr W M Moreley, president of the Old 
Students Association of the College, gave a demon- 
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Btration of some effects of alternating magnetism on 
iron, nickel, cobalt, and ores of these metals, and on 
Heusler alloy Prof E G Coker showed the action 
of cutting tools working on a transparent medium by 
means of polarised light, using for this purpose Dr 
Thompson s large Nicol pnsm. and iVof € H 
Desch exhibited a number of lantern slides illustrat- 
ing the structure of steel and non ferrous alloys 
Dr Fccles pnntipal of the College and a number of 
past students had interesting exhibits 


Pasteur 

/^N hndav last February 2, an address on the 
work and ideals of Pasteur was given in the 
rooms of the Roval Society by Dr Pasteur Vallery- 
Radol the grandson of Louis Pasteur This was the 
first of a series of lectures organised by the Alliance 
Francaise to be given by Dr Pasteur VaPery-Radot 
in this country in commemoration of the centenary 
of Pasteur which is being celebrated this year Sir 
Charles Sherrington, president of the Royal Society 
was in the chair and among those present at the 
meeting were Sir Anthony Bowlby, Sir Humphry 
Rollcston, Sir William Hale- White Sir Charles 
Ballance Prof C J Martin, and Mr Chastoii 
Chapman 

Dr Pasteur Vallery Radot prefaced his remarks by 
saying how much he appreciated the homage which 
this country was paying to his illustrious granilfather 
since it was in England the home of jenner and 
Lister, that Pasteur found some of his most ardent 
supporters He contrasted jfhe state of medicine 
before the advent of Pasteur with what it was at 
the end of the nineteenth century, showing what 
immense benefits had accrued to humanity at large 
from the brilliant researches of this great man > 

In the short period of forty years, Pasteur lifted 
the study of infectious disease out of the morass of 
empiricism and placed it on a scientific basis By 
lus discoveries he opened up a new world, the realm 
of micro-organisms, and laid the foundations of 
bacteriology which to-dav occupies so important a 
position m medicine and many industries The 
numerous investigations of Pasteur commencing 
with his work on the tartrates and para tartrates at 
the age of twenty-six were next rapidly passed in 
review His fundamental discoveries 111 fermenta- 
tion, his investigations on the disease of silkworms, 
chicken cholera, swine erysipelas, anthrax, these were 
all dealt with m logical sequence leadmg up to the 
masterpiece of this scientific genius, anti rabies 
inoculation 

Perhaps to many this story was not new It bears 
repetition, however, not only because of its enthralling 
interest but because of the lesson which can be 
learnt from it There are many, even to-day, who are 
only too ready to point the finger of scorn at scientific 
investigation or to oppose animal expenments If 
only these misguided individuals were to make a 
study of the life and work of Pasteur, perliaps many 
of the grotewue criticisms of idkearch would remain 
unuttered To what did Pasteur owe his great 
success ? We are told that as a youth at the Lyc 6 e 
he showed no promise of great achievement in life, 
that he was no more than an average pupil He was, 
however, endowed with an imagination which served 
him well in planning his investigationa Coupled 
with this gift was a critical faculty which he apj^ed 
ngorously to all he did— an unusual combmatron. 
It was, however, his faith in the experimental method, 
his fundamental honesty, his single-mindedness and 
his immense desire to advance knowledge and work 
for the good of humanity, which enabled Pasteur 
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to achieve what he did Inspired bv this ideal, he 
went from one success to another, carrymg all before 
him Despite this, Pasteur remained simple and 
nnostentatious to the end , he was indeed a great 
man 

Pasteur and Lister are perhaps the two most 
beautiful characters among the scientific men of the 
last century Their lives should be read and studied 
bv all those entenng upon a career of scientific 
investigation With such a model as Pasteur and 
fired bv some of the idealism and enthusiasm of this 
great man, even those of mediocre attainments 
would achieve success S P B 


University and Educational Intelligence 

Cambridge — Another important development of 
the Agncultural School of the University is fore- 
shadowed in an offer from the Ministry of Agriculture 
and Fisheries announced by the Council of the Senate 
In the first instance the offer is of a sum of 30,000/ 
from the Development Commissioners to provide for 
a Chair of Animal Pathology On the professor bemg 
appointed, he would be required to prepare a scheme 
for the development within the Umversity of the study 
of the diseases of farm animals For an approved 
scheme the Commissioners would be preparea to find 
a capital sum of about 25 000/ for bmldmgs, the sites 
to be provided by the University While the Corn Pro- 
duction Acts (Repeal) Act Fund lasts, » e till about 
1927, annually recurnng grants for maintenance and 
research would be met out of that Fund After the 
Corn Repeal monies come to an end the Mmwtry con- 
fidently expect to find from other sources money to 
continue the work In the event then of the neces- 
sary financial provision not being forthcoming, the 
University would be under no obligation to continue 
the Institute Both the Schools of Agnculture and 
of Medicine stand to gam greatly fiom this new 
scheme, and work of the utmost importance for that 
side of agnculture which depends on live stock will 
be initiated 

It is proposed to confer the degree of M A , honorts 
causa, on Mr Humphry Gilbert-Carter, director of 
the Botanic Garden 

London — A course of four public lectures on 
‘ Electric Fields in Atomic Physics ” will be given at 
Umversity College, at 5 15 on March 13, 15, 20 and 
22, by Prof E T Whittaker Admission will be free, 
without ticket 

Apphcations arc invited by the Senate for the 
University readership m cultural anthropology tenable 
at Umversity College The latest time for the 
receipt of applications (i2 copies) is the first post of 
Thursday, February 22 They should be sent to 
the Academic Remstrar, Umversity of toindon. 
South Kensington, S W 7 

Oxford — An examination will be held at Keble 
College on March 13 for two science scholarships, 
each of the annual value of 80/ , plus 20/ laboratory 
fees The subjects of the exammation will be 
chemistry or biology, with elementary physics, and, 
for biologists, elementary chemistry in addition 
Information can be obtained from Dr Hatchett 
Jackson, Keble College, Oxford 

Dr R A Peters, lecturer in biochemistry m the 
I Umversity of Cambridge, has been elected to the 
I Whiteley professorship of biochemistry 


Dr G H Carpenter, professor of zoology at the 
Royal College of Science, Dublin, has been appointed 
keeper of the Manchester Mnsennu 
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Dr Raffaelk Issei , son of the late Prof Arturo 
Issel, the geolo^t, has been appointed professor of 
zoology m the University of Genoa 

In the course of the annual dinner of the Honour 
able Society of Cymmrodonon on January 19 at 
which the Prince of Wales was the cluef guest Mr 
Dan Kadchffe promised m lionour of His Koyal 
Highness, to give 50,000/ for the benefit of the 
University of Wales 

The Sydney correspondent of the Chemteal I rode 
Journal writes that the secretary of the Victorian 
Chamber of Manufactures has informed the rcgistrxr 
of the University of Melbourne that the sum of 
1500/ per annum for ten years has been contnbuted 
for the University funds " for the purpose of assisting 
in providing and maintaining professional (hairs 
associated witli arts and sciences which have relation 
to industries and production 

In connexion with Battersea Pol\teihnie late 
scholarships in engineering, scicmi and doniestn 
science are being offered for competition in J une next 
The scholarships varv in value from 20/ to 30/ per 
annum with free tuition and are tenable for two or 
three years The latest day for the receipt of applica- 
tions IS April 2 1 Further particulars irc obtainable 
from the principal 

"iHE continued neglect of science as a part of 
general education m schools ' is lamented by tlie 
advisory committee on the textile indiistiics and 
colour chemistry departments of the University of 
Leeds in a report for the year 1921-22 I hey arc 
able, nevertheless to congratulate these depirtincnts 
on being permeated as never before bv the spirit of 
research An illustrated .iccount of one of their 
mvestigations— into the ancesti> of the Suffolk Down 
sheep— appeared early last year in Naiure (\o 1 109 
P 595) The number of students, though smaller 
than in the preceding year was still large day 
students 277 evening 131 More than 80 per cent 
of students who completed their course m the depart- 
ment of colour chemistry and dyeing list session 
obtained either positions in factories 01 icscircli 
scholarships , there is evidence of an incre<ising 
tendency for large manufacturing firms to engage only 
those students of the department who have obtuned 
in addition to the honours degree some experience of 
research in pure science 

A USEFUL " Record of Educational Publications " 

18 issued from tune to time by the United States 
Bureau of Education Those of May and September 
1922 (Bulletins 21 and 33, 5 cents each) covering i I 
period of about 8 months, contain some 800 titles of 
books and articles classified under such headings as 
educational history, current educitional conditions, 
educational theory and practice educational psy- 
tdiology, psychological tests, etc In many cases a 
brief synopsis of the contents is given Eleven books 
and pamphlets, containing 1300 pages, and 50 maga- 
ane artu^s arc devoted to the subject of intelligence 
tests, interest in which was greatly stimulated in 
America by their utilisation durmg the war for 
re^itmg purposes Under the headmg of higher 
Mucation appear notices of two works by French 
' ex<*ange professors, one bemg " Universities and 
Si^ntiffc Life in the United States " (Oxford Uni- 
verwty Press), by M Caullery„ who was exchange 
professoj of biology at Harvard and one, " Six mow 
a 1 auiv«^t6 Yale, ’ by A FeuiUerat, which appeared 
m the Revut dM deux Monde/ for Febrimry and 
March 1922 School Life announces that seven 
Amencan universities have combmed to finance an 
ex^ge between Rrof Jacques Cavalier of Toulouse 
apl Prof A E Kennedy of Hai^ard and the Massa- I 
ehuseits Institute of Technology j 
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I ONDON 

Royal Society, February i — O W Richardson 
1 he la ignitude of the gyroinagnelic ratio The gyro- 
magnetic ratio has the viluc m/e instead of 2m /e, 
the \ciluc cilculated on tlie turning eketron orbit 
theory of magnetism of the I ingcvin type the dis- 
crepancy may lx. dm to the rotation of the itomic 
nucleus In iron it apjtears tlidl the effective electron 
orbits possess iltogether two ipiant i of angular 
momentum per atom and the nucleus i single cman- 
tum of angular momentum on this view - Sir Rnffiard 
Paget The production of irtificial vowel sounds 
PI isticcnc resonators wcic used to iinimtc resonances 
heard by the wntei in his own voice when brcithing 
various f nglish sounds The first models m ide m 
rough imitation of tiu oral cavity gave two double 
resonances I he models wi re tuned by appropriate 
alterations ol form until they give recognisable 
breathed vowel sounds when blown through a small 
orifice it the back \n irtilici il larj nx was m idc by 
means of a rubbci strip 1 ucl edgewise across a flattened 
tube and when blown through this 1 irynx the models 
g ive recognisable voiced vowels 1 he oral cavity 
behaves in every case as two Helmholtz lesonators in 
senes and the remaining vowel sounds were repro- 
duced by forming two scpaiate resonators joined 
together in senes md made of such capacity ind size 
ot onliees as to allow for mutual reaction of lesonators 
on their respective resonant pitch Vowels may be 
produced by two rosonatois m scries with a larynx 
between them ind i -single tubular resonator may act as 
two resonatois in senes Two icsonators in parillel 
blown by me ins of a single 1 irynx with a binmated 
passage produced vowel sounds indistinguishable 
trom resonatois 111 senes -F Simeon The carbon 
irc spectrum m the extreme ultra-violet flie irc- 
sjieitrum of cirbon gives lines m the 1 ym in region at 
1194,941.858 687 651 640 599 and 595 which have 
not been previously observed They (orrespond with 
prominent lines m tlu hot spaik spectrum studied 
by Millikan Groups of hues have been found at 
1657 1560 13J5 1329 1260 11 94, 1175, 1036 and 
651 of which those at 1329 12O0 H9j 1036 and O51 
do not seem to have been observed by any other 
worker and tint at 1657 has not been completely 
resolved heretofore — J Joly Plcothroic infocs of 
vanous geological ages — H A Wilson 1 he motion 
of electrons in g is( s - H Hartridge The coincidence 
methocl for the wave length measurement of absorp- 
tion bands Measurements of the ibsorption bands 
of ingments by the ordin iry spectroscope are in- 
accurate because of the bread Ih ot the bands and the 
indefiniteness of their margins I he adjustment of 
two similar absorption bands into coincidence can 
be effected with considerable aci uracy If then a 
sw etroscopc is designed in which two spectra are seen 
side by side on looking down the eyepiece but 
reversed m direction with one another the measure- 
ment of the mean wave-length of the absorption 
bands can be accurately earned out The qu intita- 
tive estimation of pigments depends on the move- 
ment of the bands which occurs when the concentra- 
tion of one pigment changes In measunng the 
percentage saturation of blood with carbon monoxide 
from the wave-length of the a-absorption band, the 
accuracy of measurement is approximately o 7 A U 
The probable error in settmg two absorption bands 
mto coincidence is httlo greater than that of settmg 
two sharp black lines into comcidence or of making 
one hne bisect the area between two others — A 
Berry and Loma M Swain On the steady motion of 
a cyhnder through infinite viscous Hum The so- 
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called " inertia ’’ terms are neglected and a solution 
IS found which satisfies the boundary conditions on 
the cylinder and makes the velocity only logarithmic- 
ally mhnite in one dnection at infimty The relative 
velocity increases comparatively slowly with the 
distance from the cylmder, and the solution should 
give a fairly good approximation to the motion at 
small distances from the cylmder First, the elhptic 
cjfhnder is treated as a limiting case of the elhpsoid 
The solution, which in the case of the ellipsoid 
satisfies the boundary conditions and those at infinity, 
leads to a solution for the elhptic cylinder The 
plane laminae, both along and perpendicular to the 
stream, are considered as limiting cases and further, 
the motion due to the circular cylinder is deduced as 
a special case of the elhptic cylinder Secondly, the 
solutions for the elhptic and circular cyhnders are 
obtamed directly from the equations of motion 
Finally stream-lines, curves showing vauation of 
velocity along stream-hnes and curves of constant 
velocity are drawn for three limiting cases — W 
J evens The line spectrum of chlorine in the ultra- 
violet (Region X 3354-2070 Al Observations of the 
spectrum of the chlorine discnarge tube, which have 
not hitherto extended lower than X 3276 A (Eder and 
Valenta), have been contmued so far as X2070 A by 
means of lo-feet gratmg and quartz-prism spectro- 
graphs Wave-lengths and wave numbers of nearly 
200 newly observed Cl lines are recorded, together 
with the effects of variations of capacity on the 
intensities of more than 100 The constant differ- 
ences (.ii') 40 4 67 r, 107 5 found by Paulson in 
pairs and tnplets above X 3276 A recur in a few pairs 
below that point The significance of these separa- 
tions in relation to the analysis of the spectrum, how- 
ever, appears doubtful, since there is no apparent 
regularity m the intensities of the lines involved, and 
no tnplets having these separations have been de- 
tected m the region under investigation — M H 
Evans and H J George Note on the adsorption of 
Mses by solids and the thickness of the adsorbed 
layer The amount of carbon dioxide adsorbed by 
unit surface of glass at a pressure approximating to 
one sixth of an atmosphere suggests that tlie cai^on 
dioxide IS condensed on the surface of the glass m a 
hquid layer having a thickness equal to between five 
and SIX times the diameter of the molecule of the gas 
combining this result with the published figures 
Ot Mfilfarth { Ann d Physxk, igoo vol 3 p 328) on 
the relative adsorption by glass of the gases acetylene 
nitrous oxide carbon dioxide, sulphur dioxide, and 
ammonia, it is found that these gases are adsorbed by 
the surface to such an extent that if they were present 
as liquid layers, the thickness of the layers would 
vary from (m the case of acetylene) three, to (m the 
case of ammonia) forty molecular diameters A 
direct determination of the degree of adsorption of 
ammonia gives a value of the same order as that 
calculated from Mfilfarth $ data The results are m 
disagreement with Langmuir's recent generalisation 
tliat the forces of attraction exerted by a surface do 
not extend to a distance greater than the diameter of 
one molecule 

Linnean Society, January 18 — Dr A Smith Wood- 
ward, president, m the chair — G H Wilkins (i) A 
dried vegetable mass made from a variety of wild 
plants, Chenopodium and others The plants are 
now important m the food-supply of the Russian 
peasanfeiy they are dried, pounded to a fine flour, 
and mixed with rye to make coarse cakes (2) The 
Shackleton - Rowett expedition in the Quest to the 
Antarctic Regions On St Paul s Rocks no plants 
save a few Algse were found, but at South Georgia, 
an island about too miles long and 20 miles br(^, 
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a considerable collection was made, and remdeer 
thnve Lichens and mosses only were observed on 
Elephant Island , at Tnstan da Cunha 16 species 
were gathered — E G Baker The flora of Gough 
Island 20 flowermg plants and 10 ferns are known 
The only small trees on the island are Phyhea and 
Sophora There is a new sTOCies of Apium allied to 
A australe Thouars, but naving broad cuneiform 
segments to the leaves The widely spread fem 
Lotnana Boryana Willd reaches a height of from 2 to 
3 feet — ^Miss Helena Bandulska The cuticular struc- 
ture of certam dicotyledonous and coniferous leaves 
from the Middle Eocene flora of Bournemouth Three 
new species of dicotyledonous leaves are described 
from their cuticular structure The name Dicotylo- 
phyllum is proposed for such leaves of uncertam 
affinity The cuticles of some fossil conifers were 
compared with known recent and fossil forms Thus 
Araucantes (ropperti Sternberg, Taxodxutn europceum 
Sap and 'xequota Tournaln Sap are considered on 
the evidence of cuticular structure to be specifically 
distinct 

Aristotelian Society, Januarv 29 — Prof A N 
Whitehead, president in the cnair — Rev Leslie J 
Walker A new theory of matter The general 
trend of scientific thought seems to indicate a return 
to the basic principles of the Anstotehan philosophy, 
a philosophy in which the concept of energy is no less 
fundamental than it is m modem scientific theory 
On the other hand, the atomic theory, the electron 
theory, and still more especially the quantum theory 
would seem to indicate that we shall sooner or later 
be forced to give up the notion of an infinitely divisible 
continuum, and to substitute in its place a continuum 
composed of definite and indivisible units There 
was, pnor to Aristotle, a theory which treated the 
continuum as a structure composed of unit-magni- 
tudes in immediate relation or " contact one with 
the other It is possible to develop this theory on 
Aristotelian lines, takmg as the basic assumption that 
the characteristic of etlier-particles is to be m im- 
mediate relation with six and only six other particles, 
and that the characteristic of mass centres is that 
they may be m immediate relation with either more 
or fewer than six other particles possibty with four 
as a minimum and eight as a maximum The primary 
type of change would thus be a change m the im- 
mediate relation of particles one to another, and the 
primary law governing such change an ever increasing 
approximation towards equal distribution of the 
ether particles with respect to the mass-centres The 
theory gave rise to several features analogous to those 
which are of pnmary importance in the electron 
theory 

Edinburoh 

Royal Society, January 8 — Lord Salvesen m the 
chair — J S Dunkerly Encystation and reserve 
food formation in Trtnema Itneare The paper 
showed that the process of conjugation and encyst- 
ment m the rhizopod, Tnnema Itneare, is followed 
by nuclear fusion, and the formation of reserve food 
material m the cyst is apparently due to the activity 
of the extra-nuclear chromidial mass — Lancelot 
Hogben Photo-micrographs were shown illustrating 
a new technique for removal of the pituitary gland 
in frofi^ and toads also photo-imcrograplw of 
changes in melanophore response mcident to partial 
and total extnpation of the gland 


SHEmELD 


of Glass Technology, January 17— Prof 
Turner, president, in the chair — W tt - 
Stainless steel, witt some consideration of 



February io, 1923] 


NATURE 


207 


its application to the glass industry Stainless steel 
can now be made direct into castings, into sheet steel 
which IS very malleable — a development of the last 
two years — and mto tubes, so fine that hypodermic 
needles are now largely made from stamless tubes 
Stainless steel contains 12-14 P®*" ol chromium 
The carbon content vanes a little with the different 
tyiies but is generally about o 30 per cent Stainless 
steels could be made use of in the glass industry on 
account of their resistance to scaling and strength at 
high temperatures Stainless steel has a high tensile 
strength, a high fatigue ran^e and can be h irdcned and 
tempered It might be utilised for panson and blow 
moulds , many parts of feeder devices might be use- 
fully produced in such material, and iKo blowing 
irons, rolls, belt conveyors, lehr chain pins and other 
things, mcluding knives for cutting viscous ghss 
The ends of blowpipes might also be made of stainless 
steel as well as wire brushes Stainless steel is being 
used for mirrors for scientific purposes — S English 
Some measurements of the viscosity of glasses near 
their anneahng pomts and a critical review of some 
recent literature on the annealing of glass Strain m 

K ' iss cannot always be detected by using polarised 
ht , the most sensitive position is that m which 
the direction of the strain m the ghss is at 45° to the 
plane of polarisation The selenite phte is more 
sensitive than plain crossed mcols only when a very 
poor source of hglit is used it is not possible to dis- 
tinguish between tension and compression stresses b> 
the use of such a plate The rate of change of 
mobility of glasses at their annealing points is approxi- 
mately constant, most requinng a rise of temperature 
of 9" to cause a doubling of the mobility In some 
cases this temperature interval rises to 11“ At 
ioo®-i50° above the annealing points the temjieraturc 
interval required to double the mobility was generally 
rather longer than that required at the annealing 
pomts The mobility of glasses is not a logarithmic 
function of the temperature The working properties 
of lead glasses and other soft glisses are probably 
determined more by the rate of radiation of heat than 
by rate of change of viscosity with temperature 

Paris 

Academy of Sciences, January 15 — M Albm Haller 
in the chair — The president announced the death of 
M van de Sande Bakhuyzen, corresponding member 
for the section of astronomy — L Lindet and P 
Nottin The evolution of the stircli grains in the 
tuber of the potato — W Kilian and F Blanchet 
The ammonites collected by the Pottrquot-Pas > 
Emmanuel de Marlene was elected corresponding 
member for the section of mineralogy in the place of 
the late M CEhlert — Martin Alander Inti gral 

functions which have all their zeros on a straight line 
— G Sagnac The penodic variable spectrum of 
double stars the incompatibihty of the observed 

P henomena with the theory of general relativity — 
Haag The problem of n-bodies in the theory of 
relativity — Edouard and Rdmy Urbain The separa- 
tion of liquid mixtures by combined distillation and 
atmolysis The preparation of practically pure ethyl 
alcohol and nitnc acid The alcohol is boiled in a 
flask fitted with a porous tube as reflux condenser 
Round this tube is an outer glass tube in which the 
pressure is reduced Mote water than alcohol vapour 
diffuses plough the porous tube, and the alcohol in the 
flask can be strengthened to 99 8 per cent — Ch 
Bedel A polymer of hydrocyanic acid The crude 
polymerisation product of hydrocyanic acid is ex- 
tracted witli ether, and the brown crystals deposited 
by this solution purified by solution in hot water and 
treatment with animal charcokl Its composition is 
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(HCN)4 and appears to be aminopropanedenitrile 
hydrocyanidc — Alfred Schoep Parsomte, a new 
r^ioactivc mineral This is found associated with 
chalcohte from the Belgian Congo and has the 
composition zPbO HO, P, 0 , H ,0 It is radio- 
active — ^Mlle Germaine Cousin The prolongation 
between Belfort and Thanii of tlie tectonic accidents 
of the secondary border situated to the south of the 
Vosges massif — Cli Dufour Values of the magnetic 
elements at the station of Val-Joyeux (Seme et Oise) 
on January i 1923 — Odon de Buen and Jos6 Giral 
Ihe hydrographic tables of Kniidsen, normal water 
and the hunts of error m ihe analysis of sea w iter — 
Louis Besson Iht loss of light ill Pans and its 
neighbourhood Curves are given showing the pro- 
poition of light received at nine observing stations as 
a function of the direction of the prevailing wind — 
(. Mangenot The starch of the red Alga5--A de 
Puymaly New mode of cell division in the Desmi- 
dacca. — Emile Haas New cxpennients on the 
phenomenon of Broea and Sulzer (fatigue undulation) 
—A Goris and A Liot Ihe importance of organic 
amnioniacal salts in the production of pyocyanine by 
the pycK y.inic b ii illus — J P Aversenq, I Jaloustre, 
and I Maurin Some effects of thorium-X on di- 
astases and micro organisms riiorium-X clearly 
increases the activity of the hydrolysing or oxidising 
properties of the enzymes studied (pyalin amylase 
from pincreatic juiee amylase fiom germinated 
bailey emulsion ammonia ferment, oxydases of the 
blood and silivi) uid also increases the vitality of 
certim pathogenic organisms Georges Bourgignon 
ind Hciiri Laugier Van itions of the neuromuscular 
excitability undi 1 the influence of the suppression and 
rc esLiblishmcnt of the circulation of a limb in man 


Washington 

National Academy of Sciences (Proc vol 8 No 12, 
Dicember 1922)— O Veblen — Projective and affine 
geometry of paths — W P Hamilton A direct 
method of testing colour vision in lower animals 
Two Ililger wave length spectrometers used as mono- 
ihromatic illuminators -were arranged to throw beams 
of light on the opposite ends of i horizontal glass 
tubular cell cont lining Drosophila which had been 
kept in the dark overnight 1 he intensities of the 
lie inis (of different wave lengths) were regulated so 
th It the flies showed no orientation One beam was 
then screened for i time and on again exposing it, the 
flits definitely moved towards it showing differential 
fitigue The smallest difference of wavelengths 
showing i stimulating effect was used and over the 
laiigc 385 500 mu hue - perception is a maximum 
Ix-twccn 410 mu and 450 mu possibly indicating 
two receptor systems one for the blue violet and one for 
the blue grten — 1 I Nettleton Characteristics of a 
sfiort wave oscillator at veiy low pressures A three- 
element tube was left jicrmanently connected with 
the vacuum pumps and currents up to 300 milhamps 
at 700 volts were used The oscillations were mea- 
sured by a crossed wnie thermocouple earned on a 
bridge sliding along the Lecher wires Oscillations of 
wave-length 50 200 cm were obtained Both negative 
plate current and oscillations ceased abruptly at very 
low pressures (o 00005 mni ) in the tube as measured 
bv in ionisation manometer The curves resulting 
from plotting the voltage at the plate and the oscilla- 
tions in the Lecher wires against the ionisation appear 
to show that some little ionisation is necessaiy for 
this type of oscillation, but the kind of gas present does 
not seem important — Bergen Davis and H M Terrill 
Ihe refraction of X-rays in calcite A water-cooled 
tube with a molybdenum target was used and measure- 
ments were made for the first three orders of the Ko, 
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line The results correspond to a shift of the first 
order line of 5' so for this wave-length, the effect of 
refraction is slight P W Bridgman — ^The compres- 
sibility of metals at high pressures The pressure 
range was la 000 kgrm /cm *, and measurements were 
made at 30“ and 75® The compressibility of every 
metal decreases with nsing pressure and, generally, 
increases with rising temperature , the order of mag- 
nitude of the change is the same for all tlie metaU 
Germanium and uranium arc possible exceptions 
Metals crystallising m a cubic form show the same 
compressibility in all directions, but the compressi- 
bility oi e g , zinc, measured in three directions per- 
pendicular to each other varied in the order, rougnly, 
of I 3 4 Telhinum shows a negative effect in one 
direction The results accord with a theory of two 
interpenetrating lattices as the structural basis of 
most metals There appears to be no simple repulsive 
piotential relation between the atoms of metals which 
will account for the compressibility data — Raymond 
Pearl and L J Reed A further note on the mathe- I 
matical theory of population growth 
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The Social Influence of Science 

S OME controversy has taken place lately as to the 
ptrt played by science in proiTiotuig social 
prOf,rcss end an Anierii in book appeared m the autumn 
specially cmUsting any such clum The atpument is 
difficult to foil tv To those who take i broad mow of 
hist iry it seems ob\ lous that the growing, stihility of 
s cietus the wider (ipinisation of all kinds of human 
activities the jiii kcr trinspc rt and closer t ommunica 
tun between 11 it ions ire dl due mainly to the spread 
of s icncc lo tliisc who took critically at details it 
seems doubtful whctl tr jur societies are really stable, 
w he the r lift Is n w li ippitr or n ibler than it was m less 
s icntihc days wlitthtrtheevilsandtl<structionwrouj,ht 
l)\ m idem instruments d 1 n it outweigh the undoubted 
idv intiges til it stienct has brought 
Oui judgiticnt in tl IS greit debati will be dictated 
largely by our temper ement Ihe eritieal the melan 
eholv tie disxppimtccl will It in lined to think that 
tic r ish the tom[)le\itv the v istness of the modem 
w lid have I rought more evils than they h ive removed 
Ihe y ung iiid vig rous those who tnyoy life and hope 
f r Its entinuan t will take another view md these 
with il ( improvement in health which still goes on and 
the increase m prosperity which was continuous until 
the wir form a Urge normal majority The current 
dej ressi m of spirits wl leh is not perhaps so widespread 
as IS commonlv supposed is due partly to i reaction 
ig imst the exaggerated optimism of the Vietorun age, 
partly to the troubh s dui to the w ir It ought to 
l)e possible to put aside the c disturbing influenees 
and take i broad ealm view of social progress In any 
suth survey the influence of science m ncent centuries 
IS neeess inh a le idmg fe iture 
Nt w the first conditnn of such a review is to make it 
wide enough I he processes ot life develop by minute 
changes and when a violent change does occur it has 
to be readjusted and equilibrium set up again by 
counterbalancing changes Hence it would be a gross 
distortion of the truth to judge — and condemn -the 
industrial revolution by comparing peaceful rural 
England with the horrors of the early years of the 
factory system The latter were new and unforeseen 
facts which called for special remedial measures It 
IS equally absurd at the present day to declare modem 
civilisation bankrupt because the German financial 
system has broken down and no one has yet seen how 
to re-establish international trade and credit These 
things are momentary, unexpected shocks the world 
has passed through far worse storms m its time and we 
sliall weather the less as we have the greater A sound 
judgment can b* based only on a wide yiew, and in a 
natter so vast as social progress affected by science. 
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the view should be as extensive as the subject 
Itself 

People have lately been using the term " science ” 
in a looser and more comprehensive sense than hereto- 
fore Its roots might be found m the practical skill, 
the mother-wit and sharp senses of the primitive savage 
In any case the beginnmgs may be seen m the settled 
communities of the great river - valleys, m Egypt, 
Babylonia, the Yangtze, as well as m Mexico and Crete 
Can one doubt that the science mvolved m the drawmg 
up of the first calendars by the priests of Egypt and m 
the marvellous structure of the pyramids was a factor 
of the first importance in preserving the social order 
and cohesion of those early theocracies, the first great 
permanent aggregations of mankind upon the planet ? 
The power of prediction involved m science, and first 
exemplified m the makmgof the calendar, was intimately 
bound up with the power of securing obedience, and 
the acceptance of their lot by the millions who wor- 
shipped the Pharaoh 

The Greeks were, of course, the founders of science 
in the stricter sense, which seeks the law of change, the 
principle of unity in the manifold , and it might be 
thought that the constant disunion of ancient Greece 
disproved the social or unifying effect of science But 
this would be to take a narrow and short-sighted 
view Greek science had from the first a strong social 
value It formed a link between the early philosophers 
m the Ionian cities of its birth, and in the case of the 
Pythagoreans it was the basis of a brotherhood which 
aimed as much, or more, at social reformation than it did 
at increasing the scope of abstract thought In fact all 
the early Greek philosophers were also mterested m 
social and political problems They saw that true 
wisdom was a practical thmg, fit to mspire, as Anaxa- 
goras said, “ a calm religion free from fear ” 

But the chief moral and social effect of Greek science 
came later, first, when Hellenism was spread over the 
Middle East by the arms of Alexander, secondly, when, 
ip the Greco-Roman world, Greek science and Roman 
law combined to lay the foundation for the medieval 
and modem world The younger Pliiry, when pro- 
consul in Asia Mmor under Trajan, gives on mterestmg 
illustration He points to the effect of astronomy m 
allaying the fears and composmg the minds of the mass 
of the people. 

In estimatmg the social mflucnce of science, however, 
the mmd turns naturally to its greatest expansion in the 
last few c^tunes When m the sixteenth century the 
mmd of Anaent Greece awoke agam and men began to 
seek m Nature herself for the answer to the problems of 
life, there were two new factors m the world which 
affected the results of their inquiries One was the 
discovery of new lands^ the elkpansion of the West 
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The other was the decay of slavery, the recognition of " 
manual and mechanical work as a worthy occupation 
of good brams This the Greeks had never recognised, 
and their failure hmited the apphcation of science 
to mdustry m ancient times But with the advent 
of a New World and a new spirit m •mdustry, from 
the sixteenth century onwards, the transformation of 
society by saence went on apace From the middle of 
the eighteenth century it has become apparent as the 
dommating force in the world 
Hence the question of the intrinsic value and the 
social mfluence of science is primarily a discussion of the 
effects of the Industrial Revolution m which we still 
hve The fact that we are living in it now and making 
It more complete every moment, adds enormously to the 
difficulty of valuation It is a part of ourselves and 
mflutnees almost every act and thought, and therefore 
to deplore and condemn the tendency, or to wish it 
away as Ruskm did, is futile in practice and pessimistic 
m philosophy ^ 

Two or three mam points stand out clear in the 
'contemporary picture They are, in the first place, facts 
with which the student of social life has to concern 
himself to understand the movement, and, m the 
second place, guides to action, indicatmg the Ime which 
those must take who are pressing for the stability and 
betterment of society ' 

The world is one m a new— if you will, an artificial — 
sense, due to the apphcation of science to transport and 
communications of all kmds This process is being 
accelerated by every possible means and is pre- 
eminently a social one It must find its issue in com- 
plete international trade and a really comprehensive 
League of Nations, acting as the organ of common 
mterests and opuuon It is most important to re- 
member that the League of Nations, which we already 
possess, IS the fruit of the historical evolution due to 
science and was only precipitated and not caused 
by the war The unification of the whole world is 
only the result on a large scale of a process which has 
kmt up every particular society m a closer organisation 
than before Science, bemg itself a social product, 
due to the intercourse of active minds, finds its ex- 
pression m a social organisation impossible without 
the apphcation of saence This is seen not only m the 
oi^anisation of mdustry but also m every activity of the 
community from the government downwards All are 
closer and more compheated, just m proportion to the 
extent that the given society has created, imbibed, and 
applied the results of saentific thinkmg ExpAsaed* 
briefly and broadly, but with perfect truth, humanity 
is the counterpart of saence, the practical obveia/B qf 
the abstract reverse of thought 
To make thi» process more effective by consqq^ , 
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effort IS therefore the supreme task of those concerned 
in socid progress at the present time The growth lias 
hitherto been mamly automatic We have to under- 
stand It, grasp It, and turn it to the still greater good 
of mankmd Science having made tlie modern world, 
with all Its strength and its weaknesses, let men of 
science mspire a social will into the whole community, 
to use this master-instrument for its highist end, the 
salvation and elevation of the humanity to which it 
belongs h S Marvin 


Phantasms of the Living 

Proceedings of the Society for Psychical Research 
Vol 33, Part 86, October (London F Edwards , 
Glasgow MacLehose, Jackson and Co, 1922) 
i6r fid net 

A BOOK entitled “ Phantasms of the Living," b> 
Edmund Gurne>, F W H M>ers, and Frank 
Podmore, was published in 1886 Under this title 
were included all experiences where there was reason 
to suppose that the mind of one living person had 
affected the mind of another otherwise than through 
the recognised channels of sense The rhief aim of 
this book was to produce a cumulative quasi-statistical 
proof of telepathy 

In the thirty-six years winch have elapsed smee thi 
publication of this book the Society for Psvdncal 
Research has received and published in its Journal 
many accounts of happenings similar to those recorded 
by Gurney, and in its Proceedings of October last 
Mrs Henry Sidgwick has submitted the best of these 
cases to a careful examination and analysis 
While Gurney and his collaborators were chiefly 
concerned to prove telepathy to be a fact of Nature, 
Mrs Sidgwick thmks we have arrived at a stage when, 
if our knowledge of telepathy is to grow, we must seek 
light on Its process and the conditions under which 
evidence of it can be obtained She says “ We may 
now, for the sakei of argument at least, assume that 
Gurney’s book has accomphshed its ob)ect, and that 
’telepathy is proved, and starting from that pomt mav 
devote ourselves primarily to seekmg for light on the 
0 C< 9 isiDns*and mode of its operation ” Mrs Sidgwick 
^Qcs not mean to imply that telepathy is yet accepted 
' Jjy the saentific world , but she thmks somethmg 
ffiore than the mere piling up of facts is required, and 
that “ our -facts will be the more readily accepted, the 
we can compare them, and, provisionally assuming 
'teh^thy^^w when and hOw if occurs ” 
xTdt/mj of the best cases received by the Society 
ijdliaAig the' pa^t thirty-six years have already been 
JS^fi 9 ishod in varimis ■works on psychical research, and 
hay* sheared m the Broceedings of the 
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Souety for Psychical Research All these, being 
therefore already before tlie public, are excluded from 
this collection The cases included have appeared 
only in the Journal of the Society, which is printed for 
private circulation among members The value of 
the present collection is considerably diminished by 
the exclusion of so many (ascs whuh were of course 
selected for earlier publication, because they were 
regarded as being specially important or mterestmg 
hvtn without these, however, we have here some two 
hundred eases, many of w hu h are important as afford- 
ing evidence that telepathy docs occur, and all of which 
help to throw some hglit on the oc c asions and mode of 
Its operations 

The broad lines of classification adopted in the 
description of telepathic phenomena may he gathered 
from the headings of the four chaptcis into which 
Mrs Sidgwick’s voliiint is divided (i) Experimental 
and semi experimental cases , (2) Spontaneous cases 
in whuh the pen ipunt s impression is not externalised , 
(3) Sixmtaneous c<ists in wluch the percipient’s im- 
pression IS externalised as a wikmg hallucination, 
also dreams of (he same character , (4) Collective and 
reciprocal cases without evidence of an> agency external 
to the pen ipiciil 

In all modern records ol telepathic experiences the 
person whose mind receives the impression is called 
the percipient, and the person from whose mmd the 
impression conics is culled the agent, but it would 
appeir from the evidence that the penipient is very 
often tlie “ active ’’ party, and that the so called agent 
pla>s a pure I v passive part I his is seen m the semi- 
expenmcntal cases in whicli a pcicipient is trying to 
get an impression from another person who is quite 
unaware that anj such attempt is lieing made In 
experimental cases, properly so-called, the agent is 
dehberatelv trying to impress telepathic ally a pxrticnilar 
percipient and that pernpient is dehberatelv trymg 
to receive m unpression It is doubtful, however, 
what part if anv , the concentcated effort of the agent 
plays in the success of such experiments 

Ihe experimental and semi - experimental cases 
recorded m tins collection can scarcely be regarded as 
representative of the group because of the number 
excluded, owing to their having been already pub- 
lished , but even had these been included there would 
still have been occasion for Mrs Sidgwick’s comment 
that “ more experiments carefully conducted and 
well recorded are greatly needed ’’ 

Of spontaneous cases m which the perapient’s^ 
impression is not externalised as a hallucination, Mrs 
Sidgwick says “ As a whole the class u not a strong 
one as evidence of telepathy," because the triviality* 
or vagueness of the impression m many cases makes 





fancies of memory very hkeJy to occur Of more 
Importance as providmg evidence of the occurrence 
of telepathy are the spontaneous cases m which the 
percipients impression is externalised as a wakmg 
halluanation The first case recorded under this 
headmg (p 153) is one of the most striking m the 
whole collection It is one of the many cases of 
death coincidences which form an important part 
of the evidence for telepathy (Apparitions or other 
hallucinatory experiences occumng within twelve 
hours of the death before or after it are classed as 
phantasms of the livmj, ) The apparition in this case 
was that of an officer of the Royal Air Force who was 
killed m a flying accident on December 7 1918 and 
the perapient was a fellow-officer who spoke of his 
experience to another person before it was realised that 
It was not the livmg man who had appeared 
Another mterestmg case m tins section is a dream 
expenence first recorded in the Times of July 3i 
1904 by Mr Rider Haggard the perapient (p 219) 
The dream was to the effect that a favourite retnever 
dog was lymg on its side among brushwood or rough 
growth of some sort by water The recorder says 
In my vision the dog was trying to speak to me in 
words and failmg transmitted to my mmd m an 
undefined fashion the knowledge that he was dymg 
Investigation showed that the dog had been killed by 
a passmg tram and had fallen mto a stream where 
reeds grew at or about the time of the dream expen 
ence The case is well authenticated and all the 
arcumstances pomt to the improbability that mere 
coincidence is the true explanation Another striking 
case IS one reported by Sir George Beilby (p 343) m 
which a percipient had a visual hallucination of her 
brother m Australia at a time when he had fallen mto 
unconsaousness which lasted until his death some 
days later 

Collective and rcaprocal cases are dealt with 
by Mrs Sidgwick in her final chapter These are cases 
m which two or more persons have at the same time 
ipontaneous psychical expenences — either hallucma 
tions or dreams— which seem to be related to one 
another but where no evidence of any agency outside 
the two percipients ejusts When the pcrapients 
were in the same room we must consider the possib^ity 
that one percipient may have influenced the other 
through the senses (suggestion) but where the per 
cipients were m different rooms or in diffoent houses 
^e relation of the one hallucinatory or dream expenence 
TO the other can scarcely be accounted for in fia way 
Here either chance or tdepathy must be invbked 
In concluding her exan^tiion of this coUectfon of 
phantaepis of the living Mrs Sidgwick desenfaes two 
eaSes rtoprocri dreams, to both of which the 
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dreamers were ui separate houses, anci m both of whn^ 
the reciprocality seems to have been very complete 
Recipro^ cases are rare and the small number re- 
corded hitherto has raised some doubts as to the 
genumeness of the type but Mrs Sidgwick thinks 
they are very important as throwing light on the whole 
process of telepathic communication She Says I 
thmk the kmd of union of mmds the thmking and 
feelmg together here shown may be regarded as th^ 
type or norm of telepathic communiLStion to which 
all other cases conform m varying degrees This 
implies a merging together of mmds a transfusion 
of thought rather than a transmission or transference 
We have the physical analogy of contact m place 
of transmission through space 

It can scarcely be mamtamed that the cases here 
passed m review afford by themsejires very strong 
proof of the occurrence of telepathy but taken m 
conjunction with the body of evidence brought forward 
by Gurney and the many well attested cases published 
m the Proceedmgs of the Society for Psychical Research 
and elsewhere they help to strengthen the conviction 
to which many competent observers have been forced 
that these accounts of apparent action of mmd upon 
mind m the absence of any physical medium of com 
mumcation bring to our notice some fact of Nature 
which students of science can no longer ignore 

The most obvious and perhaps the most serious 
defect m the evidence for telepathy afforded by these 
cases IS the long interval which so frequently elapsed 
between the expenence and the recording of it In 
only 1 1 out of 191 tabulated cases was the record made 
on the day of the experience and 4 of these were 
semi-expenmental cases in which one might have 
supposed immediate record to have been a necessary 
part of the expenment In 15 instances the record 
was made next day In most of the cases the 
mterval extended for months or years but afi cases 
m which it exceeded five years are omitted from this 
collection 

After all that has been wntten about the importance 
of immediate record and attestaUon of any presumably 
saper-normal expenence it is astonishing that those 
who are subject to such expenences should so> Often 
neglect this elementary njle T W MiTCiqmtr 

— — — ^ i 


The Synthetic Colotic lodustry 

Mani^acturt oj Dfes By Pr John Cannelt Cam ^ 
Pp. ix+874. (Londwt Macmillan and Co 
i$8S) lai 6 i net 

T ub ai^or of this ltt|aiise, which is ^hl“h^“^ 
pqjithttmously* was one of a smafl ^ 
ptmh ckemat#,, who loh# before flie war okpceij | 
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Idietic dves But largely owing to lack of appreciation 
of the value of scientific knowledge on the part of 
Biaaufacturers the result m almost all cases was 
disillusionment and disappointment so that this 
group of trained investigators includmg Dr (am 
Were compelled by force of adverse circumstances to 
transfer their activities to other brunches of chemical 
enterprise 101915 however the Goi ernment became 
aware somewhat tardily of our national dtficuncics 
m regard to the manufacture of dyewarcs and Dr 
(lain was appointed a member of the tethmcal com 
mittee of British Dyes Limited afterwards holdmg 
the position of chief chemist in the newly erected 
Dalton works of this firm His experiences in these 
two phases of the English colour trade < xtendmg over 
twenty five years are embodied in the manual under 
review 

It IS obvious that m a handbook of some 260 p iges 
all the important colouring matters cannot be included 
and among the notable omissions are such well known 
synthetic dyes as the Hessian purples formyl violet 
rhodamme S the acridme yellows and the first 
representatives of the anthnqumone vat dyes namely 
mdanthrene blue and yellow Nevertheless a judicious 
and typical selection has been made and the author 
has given full working details wherever he has possessed 
first hand practical knowledge of the factory operations 
This impress of realism is especially noticeable in 
the informative cliapters on azo and tnphenylmt thane 
dyes for m both these branches of colour production 
Dr Cam ranked as an expert As however this work 
will be read by students it is perhaps permissible to 
point out that the somewhat unnecessary rubrics at 
the beginnings of the chapters on monoazo and dis-vzo 
dyes do not tally with the arrangement adopted in the 
ttxt Fast red B contains two naphthalene nuclei 
although classed as a mixed benzene naplithalenc dye 
and diamond black F placed m the purely naph 
thalenoid section contains a benzene nucleus and 
th^e are several other similar discrepancies in classifica 
tton. In a future edition these headings might with I 
^vantage be omitted ' 

In ^ite of the apathy prevailing before the w ir in 
this branch of chemical mdustry Bntish chemists had 
'^developed a sound techmque m the manufacture cf 
^rtain standard dyes such as magentas anilme blues 
and safraiunes The manual contains useful informa 
j tfon in regard to these uitncate preparations On the 
^^hetn-eti^ side it WiU be,notlc«cl that the author has 
adi^itdd the prevailing view that the oxazmes, 
«ad ai^es (wha-^umopoid derivatives 
future may show that thk conservatism is well 
&ided y 
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marked contrast I he penultimate chapter on anthra"- 
quinone and allied colours ls with two exceptions, 
already noted detailed and comprehensive the last 
chapter on indjgoid colours is an unfinished fragment 
constituting a sad reminder of the sudden and pre 
mature ebse of an active life devoted to the theory 
and practice of colour chemistry 
To the student of organic chemistry this work offers 
a com ISC introduciion to the fascinating though 
complex subject of syntheti dyes To the expert 
colour maker or user it supplies a full bibliography 
with copious references and an adequate index Both 
classes of readers will find the book to be an excellent 
supplement to the author s earlier volume on the 
manufacture of intermediates G T M 


Reas “British Basidiomycetx 

British Ba tdto nycela A Handbook to the larger 
Britisf Futif,i By tarlet m Rea (Published under 
the auspices of the British Mycological Society) 
Pp XU+ y9(> (Cambridge At the University 
Ircss 1922) 30 net 

E VrR\ myielogist will welcome the appearance 
of tl IS V j 1 line which is issued under the 
auspices (f the British Mycological Society and repre 
sents thirty years f careful and continuous field wirk 
on the part of its author The author whose skill in 
distin^uisl mg lur fleshy agarics one from another has 
been freely placed u the disptsal of so many students 
of fungi in this country is to be congratulated heartily 
upon hav ing crowned his life s labours with the pubhea 
tion of a work at e n e so comprehensive and so valuable 
for reference 

Massec s British 1 ungus Flora appeared m the 
years iSq’ 189"; In the interval some hundreds of 
Basidiomi cetse either new or new to Britain have 
been dis ovtred m this country many of them by 
Mr Rea himscll— and descriptions of all these species 
are included in the present volume In accuracy of 
description the book is an immense adv ince on anything 
previ lusly produced in Britain 
There are a number of commendable features in the 
work (i) Every species is numbered Reas last 
number being 2546 (2) the species actually seen ore 
mduated by the letters vr {mdt vivuni) (3) m the 
descnption of species the essential characters are placed 
m Italics , and (4) the derivation and meaning of the 
name of each genus and species is given, philology thus 
lUuminatmg mycology 

The classification adopted is based chiefly on the 
well-considcred system set forth by Patouillard m his 
O I 
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“ Esiai taxonomique ” (1900), and it therefore differs 
in many important features from that of Massee, which 
was based on the work of Fries It is new to British 
mycologislS) and will doubtless puzzle somewhat many 
of the older workers , but it represents an important 
attempt to mcorporate m a systematic treatise the 
anatomical and microscopical data which various 
investigators have brought to light during the last half- 
<,entury 

Jn the classification adopted by Fries, Berkeley, 
Massee, and others, tlie main divisions of the Xgancineae 
were based on spore-colour We were thus at the out- 
set provided with Leucosporse, Rhodosporae, Ochro- 
sporce, Porphv osporae, and Melanosporae , but in the 
present volume these groups have disappeared and 
spore colour has become a character of relatively minor 
importance In Rea’s classification, the Agaricales are 
divided into (i) the AgaricineiE, containing the bulk of 
the lamellate fungi in one sub-order Agaric ac e® , (2) the 
C anth irelline® , and (3) the Boletine®, the last named 
including Pixillus and Boletus The divisions of the 
Agaricaccie arc based first on the nature of the re- 
ceptac k, then on the presenc e or absence of a ring, etc , 
and It IS only the final distinctions, separating the genera 
from one another, which for the most part are based on 
spore -colour No doubt this new classification has its 
advantages , but some of its defects arc sufficiently 
obvious Ihus, while Anellaria differs from I’anjcolus 
in little more than the possession of a membranous, 
often fugacious, rmg, we find that Anclhria is placed 
close to Lcpiota and Panieolus close to Collybia For 
Fries, the genus Pansolus included the species sub- 
sequently placed by Karsten m Anellaria Ihc re- 
viewer cannot but feel with Fries that the species of 
Pansolus and Anellaria are closely related to one another 
and that these genera should not be so widely separated 

The writer is inclined to doubt whether s|K)re colour 
IS only of such minor importance as is now supposed 
There is every reason to believe that the genus ( oprmus, 
with Its parallel- or subparallel-sided gills and the ripen- 
ing and discharge of its spores from below upwards on 
each gill, followed by autodigestion of the gills from 
below upwards, is monophvletic Now the spores in 
this genus are all black or blackish fuscous In it there 
are no species with white spores or spores that are pink, 
purple, ochraceous, or ferruginous Yet in the genus 
there are species with rmgs, e g Coprimts comatus, and 
without rmgs, e g C ptcaceus , species with fairly thick 
flesh, eg C atramenianus , and species with mem- 
branous flesh, e g C pbcatihs , species with dimorphic 
basidia and species with quadrimorphic basidia , species 
with large and numerous cystidia and species without 
cystidia , species which live exclusively on dung and 
species which live exclusively on wood, etc , yet, while 
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the genus Coprinus was evolving, the colour of its spores 
remained constant It is evident that, in the genus 
( oprmus, spore-colour is a more fundamental character 
than ring-formation If this is so with Coprinus, it 
may well be the same with other genera of Agaricme® 
Rea’s system of classification, although m some of its 
details it does not satisfy the writer, has the advantage 
that It will stir up thought and thus make for further 
progress 

“ British Basidiomycet® ” is distinctly Mr Rea’s 
own liook , and, in writing it, he has adopted as regards 
species a somewhat conservative and independent 
attitude Ihus he indudes descriptions of certain 
species which arc now known to be identical with others 
— ^ S Coprmus aWee/ws, which is undoubtedly identical 
with r sterqutlmus, and Coprinus radians which is 
generally considered as identual with C domesticus 
His independence is further shown by the fact that m 
certain groups he has adopted his own views rather 
than those of his fellow-workers in this country 1 hus, 
in treating of the Clavari®, he has not followed entirely 
the revision of the British C lavari® as given by Cotton , 
while, in some instances, in treating of the Thelephoreie, 
he has accepted \merican views rather than those of 
Miss Wakefield 

The volume is indispensable to all students of fungi 
on both sides of the Atlanta , for it is only by a clear 
understanding of the first-described European species 
that New World plants lan bi correctly named The 
task of describing two thousand five liundred Basidio- 
mycct® IS no mean one , and botanists generally , as 
well as mycologists, arc under a deep debt of gratitude 
to Rea, not merely for having accomplished it but for 
having accomplished it so well 

A II Ri-(,i\ald Bulier 


An Index to Periodical Literature 

(1) The Subject Index to Periodicals Issued by the 
Library Association K Science and lechnology 
Pp 555 (I ondon Library Association, Stapley 
House, 1922 ) 3155 net 

(2) Ihe Subject Index to Periodicals, igso Issued by 
the Library Association A Theology and Philo- 
sophy (including Folk-Lore) Pp 98 (London 
Library Association, Stapley House, 1922 ) 6s net 

W E congratulate the Library Association on this 
welcome addition (i) to the valuable subject 
indexes to penodicals which it has already published 
The present index contains the titles of 15,000 piapers, 
pubhshed during the years 1917-19, obtained from the 
examination of 400 periodicals It would appear that 
more than half the papers mdexed are in the English 
language, having been pubhshed in the British Empire 
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or m the United States The language next m evidence 
IS French 

The period covered — the second half of the war and 
the following year — was not very fruitful in scientific 
research, except in regard to subjects bearing upon the 
great conflict, hut it is clear, both from the number 
of entries and from the number of journals consulted, 
that the index does not claim to be a complete record 
of all scientific and technical papers published during 
that period, but that a selection has been made It 
would add to the value of these publications if the 
editors could see their way to include a list of the 
periodicals indexed in each section of these indexes 
when It is published I he inclusion of the name of 
a journal in such a list would not, of course, mean that 
all the papers printed in that journal had been indexed, 
but the omission of anv journal from the list would 
definitely warn the reider that no papers in that journal 
had been included, and thus leive him to look uj) that 
journal if he thought it likely to contain papers on the 
subject of his study It would also save the reeder 
who wished to make a more exhaustive studv of any 
subject from referring to journils which had been 
alreadv examined This is the phn followed in the 
lists of journals at the end of each volume of the 
“International Catalogue of Scientific literature” 
In the present c ase a list of the titles of the 400 journals 
examined would probably take up no more thm three 
or four pages 

The usefulness of these indexes depends entirely 
upon a wise choice of the headings under which the 
titles arc grouped It mav be assumed that the Librarv 
Association is partlv guided in its choice of headings 
by experience of the incjuiries made In readers tsking 
for books 

The various headings are not arranged in any 
systematic way, and are not even divided according 
to the several sciences but they follow one another 
in alphabetical order The difficulty of this plan is 
that, when using such an index, it is not always possililc 
to guess what heading will be chosen for a particular 
Subject Ihis diflicultv is, to a great extent, overcome 
m these subject indexes of the Library Association 
by the addition of numerous cross-references Thus, 
under the heading “ Refrigeration ” we find a cross- 
reference to “ Cooling Gases ” indexed under “ C ” 
■We might, however, not lie so fortunate had we begun 
by looking up the subject of cooling gases under the 
heading “ Gas ” No doubt, the majority of those who 
use these indexes find a simple alphabetical arrange- 
ment of subjects more easy to understand than any 
systematic plan, and for that reason its use is justified 

In the preparation of this Index special attention 
has been paid to apphed science and technology 
NO 2781, YOU II ij 


Among headings which have a large number of entries 
of titles of papers are aeronautics , allovs , artillery , 
automobiles ; coal , electric apparatus power heating 
and lighting , electroplating , fish and fishing , gas 
and oil engines , glass , iron , metals , mines , 
jietroleum , photography ships and shipbuilding , 
soils , wireless signalling 

(2) We are glad to find that the Library Association 
IS continuing the publication of these subject indexes in 
other departments Thus it has just issued a subject 
index for theology and philosophy (including folk- 
lore), indexing the literature of these subjects published 
in 1920, and occupying about ninety six jiagcs l.us 
index contains titles of papers on psve hology^ and 
psvcho analyses, as well as on philosophv and religion, 
and will therefore be of use to students of these subjects 

Our Bookshelf 

(1) Boiler Plant I eiltng a C ntiasm of the Present 
Boiler 1 eiting C odei and '^iiggiitinns for an Improved 
International ( ode By 1 ) Brownlie Pp \i-t-i68 
(London Chapman and Hall, I td , K)22 ) los bd 
net 

(2) Steam Power Plant Auxiliaries and Aciessorus 
By Perrcll ( roft Pp x\ h 447 (New York and 
London McCrraw-llill Book ( o , Inc 1922) iss 

(i) Mk Browniie has done great service in riicnt 
vcirs in directing ctUntion to unci ononiic tl methods 
of steam production and he h is bai ked his criticisms 
b\ (opious results of tests flic present volume 
contains an ippetl for more ritionil methods of boiler 
testing md iritKises several existing lodcs mi hiding 
that of the Institution of ( iv il Lngineers \ general 
impression also, on reading through too ‘ Civils ’ lode, 
IS that boiler plint testing is in estrcmclv tomplii ited 
and diffiiult operation whiih involves i knowledge of 
chemistrv and mathematics quite beyond the ordinary 
engineer, and lan only be < irricd out by the Uni- 
versitv graduate ’ \Ir Brownlie shows that boiler 
testing must be regarded as a thorouglilv practical 
proposition which is necessarv for the strictlv utili- 
tarian purjjose of saving monev His criticism is 
constructive in that he gives full directions for carrving 
out practical tests, and includes a tvpiial set of report 
sheets, with figures showing the results The liook is 
a distinct contribution to the subject, and it is to be 
hoped will lead to an earlv discussion and revision of 
the presc nt codes 

(2) (onsiderable attention has been given recently 
to the formerlv neglected auxiliary appliances con- 
nected with ste<im production Pumps feed-water 
he Iters, fuel-economisers, condensers, steam pipes and 
traps arc now taken seriously by the majority of 
engineers, and this consideration has led to the reduc- 
tion of wasted heat The engineer will find a great 
deal of useful information m this volume, which is of 
the nature of a joint effort on the part of a number of 
concerns and individuals The matter included is not 
only serviceable for the purposes of the design and 
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arrangement Of auxiliaries, but also conveys much 
useful information regarding their working and mam- 
tenance in practice The subject is |reated very 
thoroughly, and contains much that could only be 
found otherwise by seaYchmg through periodicals and 
the transactions of engmeenng societies 

Heat ByW J R Calvert Pp viii + 336 (London 
Edward Arnold and Co , 1922 ) 6r 
Ii IS sometimes difficult to justify the publication of 
a new text-book on a branch of elementarv science, 
but Mr Calvert has been so successful in presenting 
the subject of heat in an attractive and yet scientific 
manner that his book deserves a special word of 
commendation The first part is intended to cover 
the ground of a general school education, and the 
second part brings the work up to University scholar- 
ship standard The author realises that the majority 
of those who begin the subject will have little or no 
interest in experimental determmations unless it is 
made clear to them, at the outset, that objectives 
which appear to them reasonable cannot be reached 
without dealing with such measurements lie quotes 
with approval an appropnate sentence from one of 
J B Biot’s works — “ Toutcs ces choses ne peuvent 
se determiner surement que par des mesures precises 
que nous chercherons plus tard , mais auparavant il 
fallait au moms sentir le besom de les chercher ” 

While practical applications have been emphasised, 
attention has been kept fixed upon the underlving 
principles In all tlie experimental work the degree 
of accuracy likely to be attained has been carefully 
considered In this connexion mention may be made 
of the details and dimensions which have been given 
in the case of many experiments of the laboratory or 
lecture t>pe Wc thmk the author is to be con- 
gratulated on havmg had the courage, even in so 
elementary a book, to giv e references to original papers 
The few readers who look them up will gam a great 
deal, and even those who do not will at least be able 
to use the dates to get some idea of the chronological 
development of the subject The book is the work 
of a teacher who has given much thought to the treat- 
ment of a familiar subject, and the result of his labours 
forms a valuable addition to the elementary literature 
of an important branch of physics 

(1) Guide to the University Botanic Garden, Cambridge 
By H Gilbert-Carter Pp xvi + 117-1-24 plates 
(Cambridge At the University Press, 192? ) 3s fid 
net 

(2) An Alpine ABC and List of Easy Rock Plants 
Arranged bv A Methuen Pp x + 35 (I^ndon 
Methuen and Co Ltd , 1922 ) ir fid net 

(i) In this attractive little handbook is a systematically 
arranged account of a number of the more mterestmg 
flowermg plants which are cultivated in the University 
of Cambndge Botanic Garden, which should be of 
service to students m the Botany School of the Uni- 
versity The sequence is the familiar modem German 
ofte, and under each family is a short description of 
some of the genera and species which are regarded as 
specially worthy of mention The plates, which are 
good full-page photographic reproductions, add to the 
value and attractiveness of the book A clear plan of 
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the garden mdicating the larger plants with page^ 
references to the trees, and an mdex of the genera and 
species mentioned m the book, enables the student to 
make full use of it In deference to the oriental 
scholars who have loved and befriended the garden, the 
author has included the eastern names of some of the 
plants, with quotations Ulustratmg the use of these 
names A historical note gives the date of the founda- 
tion of the Cambridge Garden as 1762, and m 1831 the 
removal to the present site was authorised 
(2) Mr Methuen’s notes are for the beginner and the 
amateur Their purpose is to give a list of the most 
attractive and the most easily grown Alpine flowers 
and to guide m their placing and cultivation A few 
general rules arc given for makmg a rock garden and 
planting and tending Alpines The greater part of the 
book is an alphabetical list of the species recommended, 
with mdication of the colour of the flower and very 
bncf notes on cultivation The book is the outcome 
of the compiler’s own experience and conveys a good 
deal of useful mformation ui a very small space 
The Origin and Development of the Nervous System 
from a Physiological Vieu’point Prof C M 

Child (The Univcrsit} of Chicago Science Senes ) 
Pp xvin-296 (Chicago The University of Chicago 
Press , London The Cambndge University Press, 

1921 ) Price 1 7S dollars net 

In the preface to his book, Prof Maiming Child points 
out that, considered from a physiological viewpomt, 
the origin of the nervous system must be sought m 
conditions present before the appearance of a morpho- 
logical nervous structure In accordance with this, tl e 
earlier chapters are devoted to a discussion of the origin 
and nature of the pattern which constitutes the organism 
as a whole and to a consideration of the experimental 
investigation of some of the physiological conditions 
which antedate the appearance of the nervous system 
A brief summary is given of the evidence for the 
existence of physiological axial gradients— graded 
differences in the organism in the rate of the funda- 
mental activities of protoplasm and in the conditions 
associated with these activities — as the essential factors 
m the organismic pattern An attempt is made to 
show that the nervous system is the physiological and 
morphological expression of the excitation-transmission 
relations, first with respect to the primary physiological 
gradients, and later with respect to the progressive 
developmental complications as they arise 
Prof Child admits that with many of his points only 
suggestion, inference, or weiglimg of probability is at 
present possible For this reason, and on account of 
the necessary technical detail, the book is more suitable 
for the biologist and physiologist than, as suggested in 
the note on the University of ( hicago Science Senes, 
to which this volume belongs, for the educated layman 
The Life of the Weevil By J Henri Fabre Trans- 
lated by Alexander leixeira de Mattos Pp viii 
+ 278 (London Hodder and Stoughton, Ltd, 

1922) 8 s 6 d net 

Gathered together in this volume are the vanous' 
essays on weevils contamed m the " Souvenirs ento- 
mologiques ” of Fabre Chapters 1 and vi -ix. have 
already aMwated wholly or m part m a previous trails^" ' 
lation, as have also chapter v. and parts of chapters vi. 
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and XU They are, however, retranslated by permis- 
siotl of the publishers for the purpose of the present 
collected edition of English translations of tabre’s 
entomological writings There is no doubt that the 
tendering of the latter into English will do something 
towards arousing interest m the phenomena of mstrt 
behaviour We may even be permitted to express the 
pious hope that it will tempt the collector to turn aside 
from the mere acquisition of specimens and to observe 
the living more than the dead insect The great 
family of the Curcuhonidse, with more than 20,000 
described species of weevils, provides a rich store of 
material for observation Some of the most interest 
mg features m the life-habits of these insects arc 
discussed m the pages before us Although larking 
m the dramatic incidents so inseparably assoiiatcd 
with the flymenoptera, the hcluiviour of weevils as 
told of Fabre, and reproduced m this translation, will 
provide entertainment both to the general reader ind 
the entomologist ADI 

Modern Microscopy a Handbook for Beginners and 
Students By M I Cross and Martin J Cole Fifth 
edition, revised and rearranged by Herbert F 
Angus Pp X + 315 (London Bailli^re, Iindall 
and Cox, 1922 ) loi 6 d net 
That there has been a call for a fifth edition of this 
book we ran well understand, as it gives an cxi client 
introduction to all branches of muroscopy In the 
opening chapters the mechanics and optics of the 
microscope are described, and instructions are given 
on the general method of using the instrument, illumina- 
tion, drawing and measuring apparatus, and for tests 
of the Optical system 

In the second portion of the book, chapters written 
by specialists in their respective subjects deal with 
various aspei ts of microscopy Thus, Mr Barnard 
and Drs Cooke and Drew describe the use of the 
microscope m meditme, tni luding dark ground illumina- 
tion , histology IS dealt with by Mr Cole, mcludmg 
hardening and embedding tissues and section cutting , 
and Prof Cheshire writes on the microscope m geology 
and discusses simply and clearly the polarisation of 
light Another interesting chapter is that by Mr 
Cutler on the microscope in agriculture, particularly 
the protozoa of the soil Pond life, foraminifera, 
raycetozoa, mosses and liverworts are some of the other 
subjects difUlt with and a final chapter by Mr Cole 
describes the preparation and mounting of common 
objects A useful glossary of teihnical terms is m- 
cludtd, together with details of tlie Royal Microscopical 
Society’s standards, the specifications of the British 
Science Guild, and microscopical societies and clubs 
The book is very readable and well illustrated, and the 
mformation contained m it is accurate and up-to-date 
Tke Wtrral Peninsula an Outline Regional Survey 
By W Hewitt Pp X4-293 (Liverpool Uni- 
versity Press of Liverpool, Ltd , London Hodder 
and Stoughton, Ltd , 1922 ) js 6 d net 
M», Hewjtt has selected a small and well-defined area, 
and in successive chapters has considered its physical, 
biological, and human aspects, m an endeavour to 
the geographical evolution of the area The 
SOOal and economic conditiohs of any region must 
’’ifWiessarUy depend to a large extent on its position, 
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natural features, soil, cli natc, and vegetation Wirral 
IS only some rio square miles in extent and until the 
middle of the nineteenth century was almost entirely 
agricultural But the rapid increase of manufacturing 
industries across the Mersey and growing commercial 
importance of the Mersey estuary ha\c resulted in an 
industrial invasion of the left bank of the river In- 
dustries promise to show a steady increase in import- 
ance Agriculture will probably retain its hold, but 
considerable changes in methods and (onditions are 
taking place The social evolution which Wirral is now 
undergoing can be adequately understood only by a 
study of Its regional geograph\ in the light of the past 
I he volume is an example of the growing attention 
that is being paid to regional survey, and is a welcome 
addition to the small number of studies of this kind 
which have licen prepared in this fountry We gather 
tliat the author regards it as a preliminary sketch, and 
that a fuller survey is m loiirse of preparation 

4 n hxpenmint m Synthetic Education By Emilv L 
Wilson With Chart for Five Years’ Work Pp 62 
(london Giorgc Allen and Unwin, Ltd, 1921) 
4s bd net 

More than one hundred years ago, Herhart sketched 
out his ideal system of education, which was to utilise 
all knowledge for the formation of character For this 
purpose the knowledge was to bo presented as a unity 
instead ot in the usual way which drew a hard and fast 
line between ea* h subjet t Since his day the specialisa- 
tion of knowledge has increased so much that the 
problem, difficult though it w.as then, is infinitely more 
difficult now, the intelligent tcaiher who would put 
his children into touch with all aspects of modem 
knowledge, while yet giving the requisite historical 
background for the undtrstinding of that knowledge, 
IS faced with difficulties at every stage 
This little book shows how one school attempted to 
deal with the problem Each subject for convenience 
demands a name standing for particular aspects of 
knowledge, but it should be treated m relation to the 
other subjects A < hart giv mg details of a five vears’ 
scheme is appended It is an interesting and suggt stive 
experiment 

Lefons sur les Invariants Intigraux Cours prnfesst 
a la Facidti rfes Sciences de Pans Par Prof E 
( artan Pp x + 210 (Pans A Hermann ct 
Ills, 1922) 20 francs 

An account of Poincare’s theory of integral invariants 
with special reference to analytical dynamics is given 
in the volume under notice It opens with Hamilton’s 
principle of least action and contains detailed dis- 
cussions of such questions as differential systems 
admitting infinitesimal transformations There are 
also chapters on the application of Poincare’s theory 
to the problem of n bodies and to Fermat’s principle 
in optics Much matter collected here can only be 
found scattered elsewhere in scientific journals 

Rayonnement et gravitation Par F6hx Michaud 
Pp vui + 62 (Pans Gauthier-Villars et Cie, 1922 ) 
6 francs 

An attempt which does not go mto details to trace 
all physK^ phenomena back to radiation, gravita- 
tion for example bemg asenbed to ultra X-rays 
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Letters to the Editor. 

\Tke Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undirtake to nturu, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NAruRt No notice is 
takin of anonymous cominuntuttioni\ 


On the Element of Atomic Number 72 

Dans le numero du 20 janvier 1923 de Nature, 
MM Coster et Hevesy annoncent qu ils ont obtenu 
le spectre de haute fr^iuence de 1 Element de nombre 
atormque 72 

Ce r^sultat tr^s important marque un progr^s 
dans la question que nous avons ouverte (A 
Dauvillier, Comptcs rettdus, t 174 p 1347 mai 1922 
G Urbain Comples rendus t 174, p 1349) . d e'>t 
sculement regiettable que MM Coster et Hevesy 
sc soient etforc4 de jeter le discrddit sur nos proprcs 
r^sultats 

II nous parait d abord necessaire de pr^ciser les 
faits 

Deux raics ’ de haute fr<5qucnce caract<5nstiqucs 
de r^l^ment 72 ont et6 observtes avec Its oxydes 
provenant des queues dc fractionnement des nitrates 
du groupe ytterbiquc t est k dire dans les memcs 
oxydes ou 1 un dc nous il y a dou/e ans (G Urbain 
Comptes rendus t 152 p 141 1911) avait observe 
des raies d arc qui, n etant attribuables a aucun 
dlfiment connu ont dtd considircSes tommc appartenant 
li un ^Idment nouveau le Celtium 

De leur t6t6 MM Coster et Hevesy ont obserY^ 
dans ties prodiuts nccouif^res dorigiue norw^giennc 
SIX raics de haute frequence caract^nstiques de 
I'tSldment 72 

Ce rdsultat a immddiatement tontidld par 
I’un de nous avec un dchantillon de zirtone Les 
raies attribuables k 1 Element 72 coincident exaett- 
ment avec colics observ^cs avec les terres ytterbiques, 
avec cette seule dilldrente quo li proportion de 
r^l^mcnt 72 y est notablemcnt plus grande 

Nous concluons de ccs faits que MM Coster et 
Hevesy sont mal fondtis i revcndtquer la d^couverte 
de ni^ment 72 alors que nos publications sont de 
8 mois antdneures a la leur et qu il s agit bien du 
m^me dltSment 

Les cliches que nous poss^dons n ont pu 6trc 
reproduits et publics i cause de la faiblesse des 
raies mais nous les tenons k la disposition de MM 
Coster et Hevesy qui pourront les examiner de 
concert avec nous au laboratoire de M de Broglie 
oil ils ont ct6 obteniis 

Eu ^gard aux considerations th^onques qui torment 
la base de 1 argumentation de MM Coster et Hevesy 
il nous suffira de dire 

1° Dans sa premidre note de 1911, Urbain a pens6 
pouvoir s appuyer sur des variations de propridt^s 
magndtiques et chimiqucs pour attnbuer au celtium 
des propri^t^s intermediaires de celles du lutdciura 
et du scandium Les faits observes depuis imposent 
de faire des reserves sur cette question d ’interpreta- 
tion, d ailleurs secondaire au point de vue qui nous 
occupe 

2° I examen du spectre de haute frequence dans 
les produits celtifSres a pr^cis^ment eu pour but de 


n Element coincident avec des mies du iutfciom et 

ivcc un niitre fractionncmcni de tc 
itoi)!! exp^rimeiilaicB (oxyde« forte 
i fo>er 'tiuicathodique 1 
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rechercher si cet Aliment pouvait 6tre identifii a 
l^Mment 72 11 eflt 6t6 dds lots smgnlier ajirds 

avoir observe ce spectre de haute friq^uence de ne 
pas I'attnbuer au celtium Mais quand bien mSme 
le spectre d’arc et le spectre de haute frequence en 
question ne seraient pas attribuables au ineme 
fliment, comme nous 1 avons logiquement admis, 
il n’en resterait pas moms vrai que nous avons 
d^icouvert les premiers 1 616ment 72 En consequence 
MM Coster et Hevesy n’avaient pas le droit de lui 
donner un nom nouveau 

3® MM Coster et Hevesy attnbuent k 1 41^ment 72 
la valence 4, ce a quoi nous n avons k faire aucune 
objection I-,a question est de savoir si un 614ment 
tetravalent peut accompagner les terres rares de 
niamkre k se retrouver dans les demidres eaiix mkres 
des fractionnements Or le cas se pr^sente constam- 
ment pour le c6rium k la fois trivalent et tetravalent 
Il y a ineme entre ces deux 6tats du cdrium, un 
constant ^quilibre Lc cas se pi^sente encore pour 
Ic thorium qui dans les minerals, accompagne 
toujours les terres rares trivalentes et dont on retrouve 
toujours des traces aprks traitements k la queue 
des fractionnements qui classent les terres rares 
dans 1 ordre de leur solubilite 

Dc meme on retrouve constamment le germanium 
avec 1 arsenic ou le molybdkne 1 indium avec le 
2inc, etc 

On ne saiirait done afhrmer, comme 1 ont fait 
MM Coster et Hevesy que 1 element 72 ne peut 
so retrouver dans les dernikres eaux mkres des 
fractionnements des termes ultimes dc la sene des 
terres rares si ce nest pour en coni lure que nous 
n avons pu observer son spectic 1\ ou cet CEment 
ne pouvait se trouver I n tel raisonnement est 
evidemmcnt sans valeur et ne presente d autre 
intkrkt que d ktre tendancieux 

G Urbain 
A Dauvilulr 

Pans, le 27 janvier 


Meteorological Nomenclature and Physical 
Measurements 

With coniem, not unmixed with amusement, I 
liave read in the issue of Nature for January 27 the 
desponding reports about the Position of the 
Scientific Worker” on p 132, and Dr Mills playful 
banter about " Progressive Meteorology ' on pp 
107-109 The uninitiated can scarcely fail to regard 
the latter as deriding some recent meteorological 
woik as regards the choice of appropriate names and 
units of measurement for the jihysical quantities 
involved while I have good reason for regarding it 
as a serious effort to make plain some rough places in 
the path of future students of meteorology 

By way of illustrating the importance of units let 
me say that this week-end, by the accident of having 
to revive past memories of the physics of the atmo- 
sphere at a lecture m the University of Birmingham, 
1 have happened upon two generalisations, new to me 
and perhaps also to other readers of Nature, which 
Dr Mill may regard as important for the comprehen- 
sion of the general problem One is that at the level 
of eight kilometres (all over the world, so far as our 
lunited knowledge extends) normal isobars are also 
normal isotherms and the temperature is everywhere 
nuinencally two-thirds of the pressure 1 he other is 
that the range of temperature during the year at a 
selected locality of the earth’s surface, possibly at any 
locality, IS the saturation-adiabatic projection upon 
the surface of the range of temperature at any level 
above ground The language is hornfying in its 
techuicahty , but if the two propositions are true. 
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even for comparatively restricted areas they present 
a view of the normal state of the atmosphere which is 
worth remembermg With the terminology and umts 
which I have employed they are easy to renumber 
If Dr Mill will translate them into the vcrnacillar 
which he favours he will hnd the statements much 
more difficult to word 

As to terminology, can any one estimate the debt 
which meteorology owes and will continue to owe to 
Bjerknes for the happj inspiration of the name 
" polar front ’’ ? What its real meaning is we hive 
not yet found out , but it is a banner under which 
knowledge is enlarged Or can anv one say how the 
fate of Scott s Antarctic expeditions would h ive licen 
affected if the meaning of katabatic had been 
understood in 1900 The development of the siunie 
of meteorology is a strenuous task 1 do not supjiose 
that Dr Mill intended his criticism to be as destruc- 
tive as uninitiated readers will think it to be Some 
how the picture winch his review c ills to mind is that 
of the three jovial huntsmen We cn jxiwlt rt up iiid 
down a bit and had a rattling diy fhcrc are 
occasions when there ire obvious discontinuities in 
psycholo^ Once upon a time yc irs ago as college 
tutor in Cambridge I went down to see the lioit laccs 
Bemg late, I found the le.iding bolts of the first rici 
already past the winning post, among them one of my 
own college which I hid gone down to cheer It was 
a perfect summer s day and I found the crew in 
lonely solitude lolling about m the boat liter their 
labours, in all the attitudes of summer idleness I 
went up to them and by way of being cheerful 
remarked \ou seem to be hiving a picnic To 
my astonislunent no one spoke md presently tli< 
man nearest to me giunted. It s been gnni earnest 
here. Sir ” They had been chased ill over the course 
and were too exfi lustcd to stand and too despondent 
to speak 

I am not yet come to that pass , but 1 feel in like 
manner that Dr Mill in his dignified position has not 
really appreciated what the stress of meteorological 
work means It is only too true that our crift rows 
its course in continu vl danger of being bumped by a 
crew that bases action upon its ignorance of the 
subject and not upon its knowledge 1 hat is precisely 
the situation which the N itional Union of Scientific 
Workers finds so depressing ind to me with a full 
experience of every ph ise of success and failiiic in 
boat-racing the cheers from the bank to thi boat 
that IS pressing us arc a reminder that science in this 
country might be encouraged nither than depressed 
if the members of its own household would visualise 
the situation a httle more deftly 

I have never supposed thit new units and new 
termmology can be anything but distasteful to tho 
veteran, even to myself I am not so self confident 
ax to assume that the ultimate solution will tie found 
in the way that seems to me the most direct All I 
ask IS that those who criticise should face the problem 
with a policy I find it difficult to regard the ordinaiy 
Bntish attitude as indicating a policy it is our 
mcomc tax which goes to teach every child in the 
country the metric system and every child who 
leams science is taught at our expense to use the 
metric system and to ‘ chuck it ’ as soon as he 
leaves school If tliat is really an educational policy 
I can find no polite adjective in the dictionary which 
Will describe jt NAwra Shaw 

January 30 

The Identity of Geber 

I AM glad to see that Mr Holmyard (Naturf 
VOl tro, p 573) has also been led to doubt the 
Vtilidity of much of the cnticism of the authenticity 
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of the Latin works attributed to Geber In the 
recent work of Prof A O von Lippmann " Die 
Fntstehung und Ausbrcitung der Alchemic, " the 
destruction of the Latin authorities has passed" 
all bounds of restraint A treatise which refers to 
Geber, or gives doctrines resembling his, which could 
possibly hive lietn written before 1300, the date 
of the earliest Geber MS is pseudographach, 
unierge'.ihohtn, or the work of I alscher Import- 
ant treatises are dismissed in footnotes without 
discussion as spurious Geber’s fall is bringing 
down many other authors In some fairly earlv 
authorities there arc references to a Geber but 
in (|iiotiiig these in other parts of his book von 
lippminn his left out the text containmg the name 
of Geber In other places m his quotations, the 
omission of ct ’ ( - iml) is marked by a row of 

dots and in giving the content of the opinions of 
other writers I ippmann s book becomes quite un- 
tiustwoithv when it reaches the I atm authors 

Ihe disiovirv of the ongmal MSS is the hiial test 
lloerhaavL ( lileinnit i i hernia,, 1732 1 p 15) says 
that the Arihu works of Geber wire translated by 
Golius who was professor of oriental languages at 
I cydin in Shaw s translation of Boerliiavc s book 
(1741 I p if) note 3) it IS st ited that Goliiis presented 
the MS of (»»bcr to the 1 tyden library tnnslatcd 
it into I atm and published it 111 thi same citv, first 
in folio and aftei wards in quarto under the title 

1 ijiis Philosoplioruin ' In the catalogue of Golius s 
libraiv I hnd that tlurt is mention of in Arabic 
MS bearing th< iiimc of Geber and treating of 
alchem) but the few MSS examined by Berthelot 
including MSS from l-tyden were quitt different 
from the works m Latin TheTcydenMS may have 
been lost (as some of the (iteek ones at Pans have 
Ik< n) 

In thi Latin Geber there arc long arguments 
refuting those who deny the possibility of the Great 
Work Berthelot savs that an Arabic writer of the 
previously assumed period of Geber (c 750-800 A u ) 
would have had no doubts as to this possibility 
Ihis IS incorrect I'rof Wiedemann whose services 
in this braiu h of historical n scan h have been 
cxticmelv valuable has published MSS of this 
period in whu li it is sanl that the failure of ilchemists 
to carry out their work of tr insmutation had become 

proverbial (Abu Jusuf cl 71)8 Aldschanz, d 
86g ^who said there was no ilchemy , Alkindi d 
873 who said ill alchemists were liars) I his 
argument thcrcfoie f ills to the ground 

Ihc logical arguments arc, said Berthelot rtminis- 
cent of the Schoolmen of a liter jieriod (say izoo- 
1Z50 in whith he puts the Latin luthor) He does 
not say what these arguments arc but those I have 
met with arc taken largely frotn Aristotle whose 
works were translated into oriental languages at an 
early period 

Gebci according to Berthelot showed an advanced 
rationalism in contesting the influence of the planets, 
which was accepted by the Arabic JfLbir whose 
works arc extant in Arabic but are different from 
(leber s A belief in astrology cannot be used to 
date iiw historical penod anci apart from this, the 
1 atin Gtbcr explicitly admits the influence of the 
stars but says llie wotk will be duly performed 
by Nature under a due •^tU convenient for it, without 
any previous considerations of it ” 

The ideas and facts developed in the writings of 
the pseudo-fTcber,’ said Berthelot, ' are frequently 
expressed in the same terms in the authentic works 
of Roger Bacon " I do not wish to enter into a 
discussion of the authenticity of these particular 
works of Bacon , it is only necessary to remark 
that m the one to which Berthelot’s remarks seem to 
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awly the name of Geber is cited, through Avicenna’s 
" De Anima " (the phrase is given by Hoefer, i 329, as 
Bacon s), which work is, naturally, condemned by 
Lippmann, on quite inadequate grounds, as pseudo- 
graphisch That it differs in style from the "Canon” 
is probably correct, but Newton’s ‘ Daniel and the 
Apocalypse” differs in style from the ‘Pnncipia ’ 
Avicenna’s ‘ De Anima ” was condemned as spunous 
by Dr James in his ' Medical Dictionary ” fLondon 
1743, vol i , unpaged) The quotaticn m Avicenna 
IS not to be found in the Latin works of Geber 

According to Berthelot the ” Liber Septuaginta ’ 
(the Latin MS of which was noted by Hoefer, whose 
valuable pioneer work has been considerably under- 
estimated) IS entirely different in style and content 
from the Latin Geber, although he attributes it, on 
what seem insufficient grounds to Jftbir There 
are some strikingly similar passages in the above 
work and in the Latin Geber, though I do not assert 
that they had the same author 

Tor some years 1 have asserted m my lectures 
that the criticisms of Berthelot were unsatisfactory 
There are many other reasons why the arguments 
of Berthelot should be rejected and a new start 
made Mr liolmyard inclines to the original view 
that the Arabic [Ibir and the Latin (»eber are one 
mv own view, whith like his is still hypothetical, is 
that a Greek, Syriac or Hebrew MS may be as 
likely to be the ongtnal source as an Arabic one 
The details of the life of Geber are very contradictory 
but he IS said to have been " a Christian who after- 
wards became a Mohammedan,” or ‘of Tarsus” 
This IS suggestive 

The Summa perfectionis ’ is probably the earliest 
Latin work of the group attributed to Geber It 
differs only little from the Greek writings of Alex- 
andrine authors in its ideas and the doctrines it 
teaches do not seem to represent that remarkable 
advance which is held to throw doubt on its early date 
The Testamentum referred to by Mr Holmyard 
differs in content and outlook from the ‘ Summa it 
does not appear in the earliest pnnted edition of 
Geber s works (British Museum, catalogued as 
possibly printed at Venice in 1475, but I am informed 
by the authonties in the Incunabula Department 
it was probably printed at Rome not before 
1480-1490^ The ‘ Testamentum” first appeared 
in the Vatican edition (? 1525 , the 1480 was also 
a Vatican edition Kopp Hoefer, and Berthelot 
have lieen confused by editions of Geber which they 
have not seen) The ' Liber de investigationc ’ maybe 
a compilation by some later writer The Alchimia 
Geberi ’ of which Kopp Hoefer, and Berthelot 
speak, IS not a separate work but merel> an edition 
of Geber's works As Mr Holmyard seems to have 
gone some distance in another direction, 1 thought 
it useful to state briefly what conclusions I have 
reached the detailed justification of these would 
take up far too much space Ihe “ pseudographic ” 
school however, do not seem to have made out their 
case J R Partington 

East London College (University of London), 

Mile End Road. E r 


’The Stoat’s Winter Pelage 

A FRIENDLY stoat, which has made our flower- 
garden and rockery his hunting-ground for mice 
and voles durmg the last three years, has donned 
his winter hvery of ermine, and become very con- 
spicuous — a snow-white httle athlete — amid the 
greenery of the present exceedingly green winter 
This seasonal change of the stoat’s brown summer 
pelage to creamy white is regulated, not by winter 
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temperature, but by latitude Invariable m the 
stoats of the Scottish Highlands, nearly so in those 
of the Scottish Lowlands, it becomes ^adually less 
frequent towards the Englisli Midlands , until in 
the southern counties a complete change of hue is 
exceedingly rare This change is not due to the 
growtli of a new coat it is the old fur that becomes 
white Nor is prevaihng temperature the cause of 
change Here, on the western Scottish seaboard, 
wmter is usually very mild snow seldom falls and 
still more seldom lies Chanthus puntceus, from 
the north island of New Zealand and AbiUilon 
megapotamicum, from Brazil, have been flowering 
profusely on walls m the open all through this 
winter , yet our stoats regularly assume the protec- 
tive winter garb of circum-polar aninig^ , while 
in Warwickshire and Leicestershire where average 
winter temperature is far more severe, a complete 
change m the stoat’s pelage very rarely occurs 

May we not recognise in this a heritage from the 
last ice age ? So long as the land so far south as 
Herts lay under the ice, stoats in the Thames valley 
and south thereof must have worn the ermme pelage 
— at least m winter, and so did those which followed 
the ice in its northward retreat But some thousands 
of temperate setisons have enabled the race of stoats 
that remained in the southern counties to dispense 
gradually with a costume which has become the very 
reverse of a protective disguise 
A few thousand years more and it may be as 
diftcult to find a white ermine in Caithness as it is 
now m Cornwall ! Herbert Maxwei l 

Monreith, Whauphill, 

Wigtownshire 


Stirling’s Theorem 

For very large values of n, Stirling s theorem, 

‘ « I ^ 

reduces in its logarithmic form to 

wlogn -n -log|_«_ 

It is in this form that the formula is required in 
Planck’s radiation theory Wanting to use this 
formula and unwilling to make my students go 
through the proof of Stirling’s theorem as given, 
for example, in ChrystaTs Algebra, ’ I thought of 
the following deduction, and should like to know if it 
13 sound or if it has been given before 
When dn = I 

log«=/-logl3 

and since n is to be very large the value of dn is an 
infimtesimal Therefore we may say 
Jog« dn=d log 
} log ndn=j d (log I3) 
nlog« -w =log 

which IS the form required John Satteuly 

University of Toronto, 

Toronto, Canada, 

January i 


Stoaehenft* Ckmcerntolt the Four Statlona. 

JxjST Within the surrounding earthwork of Stoa«- 
henge there are two stones symmetrical^ placed 
with reference to each other on opposite sides of tb^ 
centre There are also two low earth heaps <xt 
mounds in correspcaiding complementary or revets^, 
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positions A general description of these tour 
Stations was given by me m Nature for April 1 
1922 (vol log p 410) with a phn (reproduced here 
with Fig 1) drawn to scale and photographs of the 
stones 

The two so called mounds are of very slight cleva 
tion and are scarcely noticeable on the grouni 
each has a sort of hollow or crater in its centre By 
Petrie s system the two stones are numbered gi and 
93 and the corresponding pair of mounds Nos 92 
and 94 

In the hollow of mound No 94 Colt Hoare reports 
that he found a simple interment of burned bones 
( Ancient Wilts 1 p 145) On the strength of 
this discovery it has been assumed that the two 
mounds are Round Barrows and (base 1 on this 
assumption) it is inferred that Stonehenge was con 


Round barrows were erected towards the end 
of the Neolithic Age in Scotland Yorkshire and 
Derbyshire but Mr Stone is I believe the first 
to suggest that a round barrow of that penod 
exists at Stonehenge 

But I made no such suggestion — m fact the special 
purpose ff my communication was to show that the 
so called mounds weie not barrows Perhaps Dr 
Rk< Holmes will re read my letter in Nature of 
April I I ist 

1 he fact tl at i simple interment of burned 
bones was found by Colt Hoare m the 1 ollow of 
site No 94 IS of c lurse no evidence th it the place 
was a barrow Similar ras lal interments of burned 
bones were als fciinl deposited in the adjacent 
A il rey H lies wl ich obviously were not the sites 
of bairows 
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Structed probably near the end of the Bronze Age 
or perhaps even later 

The advocates of a Bronze Age date for Stone 
henge specially rely upon this as conclusive evidence 
e in support of their theory Dr Rice Holmes for 
example makes the somewhat positive assertion as 
follows 


The stones [of Stonehenge] were certainly not 
Standing when Round Barrows were first erected 
on Salisbury Plain for one is contained within 
the vallum which moreover encroaches on 
another ( Ancient Britain p 476) 

In my letter in Nature (Apnl i 1922) I gave 
evidence for the opimon that these two earth heaps 
are not the remains of barrows but are the sites of 
a pair of stones that had been removed The^ 
'* stofHNg when in position corresponded exactly with 
pair of stones which still remain m place 
(In the Anitquartes Journal for October 1922 
^ (P 344 footnote) Dr Rice Holmes in reference to 
matter * remarks 
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That tl ese m u 1 Is ire re illy jmsitions which were 
once oc upie I by stones has however now been 
placed lieyon I ck ubt by the excavations lately 
earned out bv Col Hawley m the course of which the 
crater or hollow in the middle of one of these sites 
(N 92) was completely cleared down to the cnginal 
chalk rock I inspected the bottom of the hole when 
it had just been cleared out and it was evident that 
it hid been dug as the foundation pit for a large 
stone There was no indication of any barrow having 
ever existed on the site 

In his report published m the Antxquanes Journal 
for January 1923 (pp 15 16) Col Hawley in reference 
to this remarks 

Nearly in the middle of the place [No 92] was 
a large hole Sir Richard Colt Hoare mentions 
having opened it without result consequently it 
was in a very disturbed state and afforded nothing 
of mterest until it had been emptied It was then 
seen that it must formerly have contained a large 
stone perhaps about the siie of the one [No 91] 
.lying near the rampart a little way to the east 

G 2 



222 


NATURE 


[February 17, 1923 


and the bottom showed irregularities indicating 

the pressure upon it of an irregular base of a stone A Double Vertical Reflection Mirage at Cape Wrath 
‘ On the north side forming part of the hole, 

was an incline in the solid chalk for introducing On the morning of December 5, I9i2. about 
the stone somewhat similar to those met with m 10 30 a m G M T Mr John Anderson, lightkeeper 
the Stonehenge circle at the Cape Wrath Lighthouse, Durness, observed 

The hole was about 4 feet deep a mirage of an unusual character Mr Anderson 

focussed his telescope on a sheep which was grazing 
It appears probable that most of the material of on top of a conical hill (height about 200 feet) 
these so-called mounds is merely the spoil thrown about a quarter of a mile awa>, and immediately 
out by Colt Hoare in making his excavations Before noticed an unusual appearance in the atmosphere 
Colt Hoarc’s time we find these two sites are always around On swinging the telescope slightly upward, be 
referred to as cavities or depressions (not as mounds) observed that a belt of the atmosphere appeared to 
and we may infer that these cavities were the hollows be land and sea giving a perfect representation of 
left after the removal of the stones The following the whole of the coast line from Cape Wrath to 
extracts are quoted from well known authorities Dunnet Head 

The appearance in the mirage was an exact replica 
Wilham Stukelfv 1740 — ‘The two cavities m of what would have been seen from a distance 
the circuit of our area, very probably were the of about 10 miles out at sea In a direction south 
places w here two great stone 
vases were set ( ‘ Stonehenge ’ 

P 14) 

John nod 1747 — Two 
stone Pillars appear at the foot 
of the inner Bank next the Area 
m which the Building stands 
and these are answered by two 
Spherical Pits at the foot of the 
same Bank ( ‘ Choir Gaure, 

PP^43-44) ^ ^ , 

Dr John Smith 1771 — 

‘ Direc tfy north and south of the 
temple just within the vallum 
of the ditch is the appearance 
of two circular holes encom- 
passed with the earth that was 
thrown out of them But they 
are now almost effaced by time ’ 

( Choir Gaur ’ p 52) 

Waltire 1792 — ‘ There are 
two clayed pits, and two stones 
near the ditch (Quoted in 
Brittons Wilts,” 11 p 122) 

Rev Richard Warner, 1801 — 

" Iwo other smaller stones are 
found on the inner bank of the 
surrounding ditch, exactly oppo 
site to each other, in a direction 
east and west as well as two 
circular depressions, about sixteen 
feet diametei, m the same bank, 
one lying S S E and the other 
W N W ( ' Excursions from 



Bath, p 177) 

We may conclude therefore 

(a) That the sites Nos 92 and 94 were once 
occupied by stones corresponding with the now 
existing stones Nos 91 and 93 

(b) That in the Bronze Age period the stone had 
already been removed from site No 94, as a cremated 
interment was found by Colt Hoare in the foundation 
PJt 

This latter conclusion [b) may prove of further 
interest in connexion with the history of Stonehenge 
If supported by other evidence, it may be taken to 
indicate that m the Bronze Age the dilapidation of 
Stonehenge had already begun 

E Herbert Stone 

The Retreat, Devizes, 

January 15 


of the lighthouse there were three repetitions of the 
mirage one above the other, with sea separating each 
pair The entrance to Loch tnboll and the other 
Days could be seen and easily recognised m the mam 
mirage, though Cape Wrath itself was rather in- 
distinct 

The accompanymg map (Fig i) shows the apparent 
position of the mirage and the outlme of the coast, 
while the sketch (Fig 2) gives a rough idea of how 
the country appeared to the observer The mirage 
was hidden at one pomt by a hill 

The mirage was practically invisible to the naked 
eye, and was only visible from a very restneted area 
Mr Anderson states that it was not visible at a 
distance of 20 yards either way from las ongtoal 
position, but was still visible 4 or j yards from that 
point Mr Anderson estimates the apparent height 
of the image above the ground as about 1000 feet, 
in a southerly direction, while the distance from 
Cape Wrath of the tnple image shown on the map 
is about 12 miles ’ 1 
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The phenomenon was observed for about thirty 
minutes, when it was blotted out by heavy dark 
clouds from the south-west Within a short time 
the sky was darkly overcast and ram began to fall 
lightly at hrst, accompanied by slight fog 1 vter ram 
fell very heavily, the ramgauge giving a total of i 97 
inches for the afternoon 

The mirage was seen by practically all the residents 
at the station 

The meteorological conditions do not point to 
anything extraordinary The synoptic chart for 
7AM shows an anticyclone centred westward of 
the mouth of the English Channel, with 1 very slight 
ndge of high pressure extending over Irelind and 
up the West Cxiast of Scotland The temperatures 
at 7 A M were 48° at Wick and Stornoway 51° at 
Castlebay, and 55° at Aberdeen 1 here was therefore 
a fairly sharp discontinuity of temperature along <i 
line just south of Cape Wrath The wind at 7 a m 
at Cape Wrath was from west by north Hy i r m 
a secondary depression had idvanced from the 
Atlantic, and was centred about 50 miles noith of 
Stornoway giving a south westerly trend of isobars 
over the coast line from Capo Wrath to Dnnnet 
Head The temperature at Stornoway was now 52’ 
but only 47° at Wick where the wind was still 
light 

The mirage was seen at 10 30 am, at tlie time 
when the wind was backing in front of the depression 
The Deerness anemograph shows a slight backing of 
the wind from west by north at 10 30 and a fuither 
slight backing to west by south about ham Ihe 
wind blew steadily from w est by south until 3 30 p m 
when It shifted to north m the rear of the 
secondary 

It will be noted that the phenomenon occurred at 
a time when the warmer current in front of the 
secondary depression had not completely displaced 
the colder air from the immediate vicinity of the 
coast line There would remain a cold pockit of 
air under the cliffs, and other masses of cold air 
would probably be trapped by the hills near the 
coast 

The only suggestion which I can offer as a basis 
of explanation for the phenomenon is that there was 
a sharp surface of discontinuity — approximately 
vertical — between the warm air over the sea and the 
cold air under the cliffs, and that some distance 
inland there was another nearly vertical surf ice of 
discontinuity between the cold air near the coast and 
warm air which had penetrated inland through a 
gap in the hills south of Cape Wrath 

Reflection of light at two such surfaces of dis- 
continuity would account for the phenomenon the 
effect being that produced by two mirrors, one in 
front, and one behmd, the observer There should 
be a small amount of reflection at any sharp surface 
of discontinuity, perhaps sufficient to account for 
the phenomenon being visible through a telescope 
Tbe extremely small limit of the region from which 
the phenomenon was visible would place the inland 
discontinuity near to the observer The effective 
surface of the mirror may have been quite small 

Mr Anderson records that there was a slight fog 
when the ram came The fog would be produced 
by the mixing of the warm humid current with the 
colder a,i( wmeh had previoufly remained over the 

' ^e phenomenon has been called a mirage, but 
liie mirage as ordinanly understood is either an effect 
of refraction in air stratified honrontally, or, in the 
case of inverted mirage, is an effect of reflection at 
, a bonzontal surface at which there is a rapid change 
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of density But the admitted theory of formation 
of inverted images confirms the claim that there 
should be reflection at a surface of discontinuity of 
density The phenomenon described above might 
perhaps be named 1 vertical reflection mirage,” 
to distinguish it from the ordinary mirage due to 
refraction or reflection m air stratified horizontally 

No other records of simil ir phenomena can be 
traced probibly on account of tlie fict that siuh 
imrigcs are never likely to be visible to the naked 
eye Ihe tclesiopc is useful in such i ises only in so 
lar as it limits the imount of light re idling the 
observer s i ye A plain tube without lenses would 
probably li ivc shown the mirage more clearly than i 
telescope 

Mr Anderson has been keejimg a watch for others, 
but so far without success This particular observa- 
tion h IS been jKrhaps tlue m part to i scries of happy 
aviidents in that Ihv obseiver happened to be in 
the best position to note the effect at the time when 
i wandering sheep roused his luriosity Much credit 
IS due to him for the trouble he has taken to draw 
the map and sketch and to write a very detailed 
account of what he saw 

1) Bkcnt 

Metcorologic il Office Air Ministry 
January 2b 


The Sugar-Cane Mealy-Bug 

I uAv I just reitived a very interesting pajier on the 
sugarcane mealy-bug {Pseudococcu^ sacchart Ckll ) 
from Mr W J H ill of the Ministry of Agriculture 
Kg\ pt He dcscnbi s the insect as being so injurious 
that the whole future of the industry hangs m 
the bilancc When 1 was recently m Madeira I 
examined the sugar canes wherever I went, ind found 
only a sparing and local infestation by P %aahart 
I had no microscope with me but the determination 
was confirmed by Mr E E Green 1 he insects may 
he found on the c mes near the cliffs below the new 
ro id, a short distance west of h unehal It is ct rtainly 
worth while to dcteimine why the pest is so serious 
m Egypt and st ireeiy notneable m Madeira It 
may be that there is more damagf in Madeira than 1 
thought, but probably some efficient parasite will be 
found there By tollectmg a quantity of the white 
material and placing it m a box, the parasites might 
be bred That there is a parasite we know for certain, 
as my first sending from Funchal to Mr Green could 
not be positively determined, consisting only of a 
mass of waxy secretion with fragments of the 
coccid along with larvae and pupae of a parasitic 
Dipteron 

It IS worth while to record at this time the occur- 
rence of a really dangerous pest m Madeira, the 
Akurolhnxus kowardt (Quaintanee) on citrus in Dr 
Grabham s garden m P unehal It was determined 
for me by Dr A C Baker of the G S Department of 
Agriculture The infestation while local, was very 
h«iv> and if the insect spreads it may become a 
serious menace to the cultivation of oranges and 
related fruits 

Another potential pest found in Madeira is the 
rose-weevil Pantomorus fullert (Horn) A single 
specimen was given to me by Mr A C de Noronha, 
who found it in the vicimtv of Funchal It was 
identified by Dr G A K Marshall As no other 
specimens have been found, it has perhaps not 
succeeded in getting established 

T. D A Cockerell 

University of Colorado, 

January 2 
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Definitions and Laws of Motion in the Pnncipia.” 

By Sir George Grernkiil 


M ACH’S " Historical Lectures on Mechanics m 
Its Development ” ought to have a great 
influence on the treatment of the subject, with an 
English version from the Open Court Company 
Mach has many a shrewd deep criticism to make on 
Newton’s “ Pnncipia,” and the present remarks are 
mtended as an amplification of some of his scientific 
animadversion It would have been worth his while 
to examine the previous state of the theory of dynamics 
to see what laws were current before the statement 
as given by Newton These laws must have been 
enunciated, not only to give precision to the subject, 
but at the same time to correct and contradict previous 
fallacy and error, and it would be valuable to have 
a record in historical development 
The First Law must have excited increduhty, as 
contradictory to common observation of a body m 
motion, soon commg to rest of itself , and when the 
heavenly bodies were pomted at, a divme Primum 
Mobile was postulated to keep them going eternally, in 
the pious reflections of Aristotle, quoted in the former 
conventional manner at the end of the “ Prmcipia,” 
and suggesting Napoleon’s criticism of Laplace 
Axiomata sive Leges Motus Lex I Corpus omne 
perseverare in statu suo quiescendi vel movendi 
uniformiter m directum, nisi quatenus a viribus im- 
pressis cogitur statum ilium mutare 
Similar statements can be traced m the writings 
of Aristotle and Plutarch But it would be more in- 
structive if we were told somethmg of previous ideas 
contradicted in this Law, such as ” A body m motion 
will come to rest of itself,” as m observation of daily 
life, ignormg the reason and cause 

Lex II Mutationem motus proportionalem esse vi 
motnci impressae, et fieri secundum Imeam rectam qua 
VIS lUa imprimitur 

A vector change of momentum, moius, is mdicated 
here , but the Law requires amplification in a com- 
mentary-coro'lary Moius is quantity of motion, 
called momentum to-day, and mutahonem motus 
requires to be qualified as time change, rate of change 
per time change, per unit of time , not per length 
or distance, which would imply energy or ms viva, 
an idea not extant m Newton’s day 
Translated into our algebraical symbols, quantity 
of matter, guanitias matenae, of Definition I is denoted 
by W, lb (in French it would be denoted by P, kg , 
for poids, pondus) Here W, the Pondus of our Corpus, 
IS measured by weighmg it in the scales, corrected for 
buoyancy 0! the air, and this is an operation susceptible 
to the greatest accuracy in physical measurement 
The veloaty is v, in f/s (feet per second), so that 
the quantity of motion is Wv, lb -ft per sec , according 
to Definition II Velocity v is not so easy to measure 
to equal accuracy as IV 

Then, accordmg to Law II, quantity of motion Wv 
acquired (from rest) under a force F actmg for i seconds, 
IS proportional to Fi (called the impqlse), and expressed 
m a proportion, Wv oe Ft, leaving the unit of force 
to choice 
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The absence of the algebraical sign of equality, -, 
will be noticed as not employed m the ” Pnncipia ” 
But in any numerical calculation, equality must be 
mtroduced by the appropnate constant factor 
Workmg with the practical gravitation Unit of 
Force, the only one m use up to fifty years ago, and 
still the only one capable of exact measurement, 
and takmg our unit as the gravitation heft of a pound 
weight, the sign of variation, oc , is replaced by the 
sign of eijuality, ■=, in the vanation above by mtro- 
ducmg g in the right place, and wntmg it in a homo- 
geneous form 

(j) jy ? = f t 
g 

ab)(«6c) (lb)(«c) 

so as to verify when F=‘W, with vjg’^t, V’^gt, as m 
a free vertical fall of the body, i^^v/g being the number 
of seconds of descent to acquire velocity v, ft /see , 
m most practical problems it is near enough to take 
g—32, ft /sec *, m round numbers 
Then if s feet is the distance required to get up 
speed V from rest m t seconds, the average velocity 


and multiplying mto equation (i) 

{3)W r 

(lb) (ft) (lb) (ft) 

and ^ = r in a free fall, where F^W 
And in a flymg start, from velocity u, 

(i)* - Pt, (2)* j “ ^ ( 3 )* = Fs 

With these three equations, (i), {2), (3), any two 
oi which imply the third, the young engineer may 
carry on for a long time in the linear dynamics, seen 
on the road and railway or m the air, up and down hiU, 
gettmg up speed and checking it agam with the breaks 
After that a variable force F may be intro- 
duced, as m Hooke’s Law of the sprmg , a vibratory 
motion mvestigated, shown ofi m the pendulum, and 
seen m renprocatmg masses of machmery, or a 
carnage body on springs Here is theory enough to 
keep him going for a year 

Then after Imear dynamics comes uniplanar dynamics, 
and the notion of rotation is mtroduced A familiar 
illustration is always at hand m the door, every 
room has a door The muscular sense of startmg 
and stoppmg the rotation can be exercised , also m 
brandishmg a stick, poker, bat, or dub 
Angular inertia then requires measurement, although 
not mentioned m the “ Prmcipia,” not even in “ De 
motu corporum pendulorum ” m Book 11 , or In 
Horologns et simiUbus mstrumentis, quae ex rotnlit 
coitimissis constructa sunt,” where the Corpus may bci’ 
thife^ compound pendulum of a clock oscillating about 
its axle Then Moment of Inertia requires definitiony-^ 
the scalar sum of the poduct of every particle of tho > 
b^y by the square of its distance from an axis 
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Thus, in “ Matter and Motion,” Maxwell reduces 
the uniplanar motion of any rigid body to an equivalent 
particle pair, rigidly connected, having the same total 
weight, the same centre of gravity, and the sirae 
moment of inertia about the centre of gravity 

The compound clock pendulum of Huygens is 
replaced m this way by its equivalent pair of p<irtKles, 
one bemg placed at 0 in the a vie of suspension, and 
the other will be at P the centre of oscillation , and 
thenOP IS the length of the simple equivalent pendulum, 
a plumb bob P at the end of a thread OP 

Provided with these additional ideas in dynamics, 
the young engineer will be able to investigate the 
motion of the rev'olvmg parts of his machinery, such 
as a flywheel, a revolving shaft, a strew propeller, 
and the influence of the rotation of the wheels of i 
carriage 

Whatever the system of units employed, it is csst nti d 
in the dynamical mterpretation for g to be assigned 
its proper place, here under v It must not be allowed 
to straggle and take cover under IF, as in the old- 
fashioned treatise, where the author, to save trouble 
m writing and printing, adopted the misi hicvous 
delusive plan of replac mg his Wjg bv the single letter 
label M, and then calling it the mass, a quantity 
sut generis, not its Corpus He thin wrote, with 
the acceleration, time rate of growth of vdoeitv, 

(4) F^MJ, with H <^Mg 

These relations are not sein in the “ Piincipia 
Elements," where g does not oieur explicith but is 
concealed m the length L of the seconds pendulum, 
g>=jr*L The "Principia” is chiefly kinematics, 
very little of kmeties until the second book, and 
then of experiments on fluid resistance, aways expressid 
m gravitation units 

Lex in Actioni contrariam semper et aequalem 
esse reactionem sive corporum duorum actioncs in 
se mutuo semper esse aequales ct in partes contrarias 
dirigi 

According to Maxwell, this Law — Action and 
Reaction are equal and opposite — ^amounts to no more 
than the definition of a stress, a pull or thrust, tension 
or pressure 

The sequel of Corollaries of Law III is important 
in introducing the ideas of vector composition, the 
conservation of momentum, and immunity of the 
centre of gravity to the internal actions and stress 

The Law was put forth probably as a contradiction 
to some accepted law in vogue before Newton, now 
forgotten In some recent figurative language of 
Hie PresSs we read “The pendulum is always swing 
mg Action, especially if violent, is apt to entail 
reaction ” The former I aw can still be trai ed in 
the popular idea current that the horse advances by 
pulling the cart harder than the <art pulls back 
I remember a similar question about a double-headed 
express tram , I was asked to explain what would 
happen if the second engine was going faster than 
the first * pullmg harder 1 presume was meant 

Tlie definitions come first m the “ Pnncipia,” but 
Vw prefer to discuss them after the Laws, when the 
ideas they imply have been employed already in some 
tangible application, and so are capable of a better 
' Appreciation, and we can refer to them Abstract 
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definition requires to settle on some hard base of fact 
and comes after action m order of thought 
Definitio I Quantitas Materiae est mensura 
ejusdem orta ex ilhus Densilate et Magnitudme 
conjunctim 

According to Mach, this is really no more than a 
definition of density, and quantilas is used as a synonym 
for Corpus, Moles, Massa, Pondus, five names to one 
entity Nomma-h ntia non sunt multiphcanda praeter 
quam nccesse est 

Here Corpus would connote a body, Mohs or Mola 
the bulk, Massa the aggregation of its stuff, and 
Pondus the quantity of its stuff measured out m a 
balance against standard lumps of metal called weights , 
revealed also roughly in the heft required to lift the 
body off the earth’s surfai c 

The Greek equivalent for Maisa would be fiAyfia, 
something kne ided and f ishioned into shape , 
and the distinction m Litm between Hie words is 
brought out dearly in Ovid’s lines (A A 111 219) 

‘Quae nunc nomen habent operosi signa Myronis, 
Pondus iners quondam diiraque massa fmt ' 
assigning the ([uality of Inertia to Pondus 

Put bciausc Newton m this definition goes on to 
siy— Innotcscit ea (Quantitas) per corporis rujusque 
Pondus Nam Pondcri proportionalem esse reperi per 
expciimcnta Pemlulorum accuratissime mstituta, uti 
pobthae docebitur (meaning exjxriments to prove that 
the qualitv of the Matter dots not matter) -it is rigidly 
insisted to-day in elementary instruction that Pondus 
should never be used except m this subsidiary sense 
of the aeeident of the gravitation of it, due to its 
situation on the surf ice of the earth Alorcover, we 
find Newton using Pondus elsewhere m both of the 
mianings of ordinary language as, for example, m 
his prefirc Lnde solvitur in omni aptorum mstru- 
mentormn genere Problemata Datum pondus data 
VI movendi Sic pondcra aequipnllent ad movenda 
braihia librae, quae ostiilaiui Libra sunt reriproce 
ut comm veloeitites sursum et aeorsum ho< est, 
pondcra, si rt( ta aseendunt ct doscendunt, aequipollent, 
etc 

Dcfinitio 11 Quantitas Motus est mensura ejusdem 
orta e\ Veloeitate ct Quantitate Materiae eonjunctiin 
1 his is the qu intitv called momentum to-day, our 
Iku, lb ft pe'r set And— Motus totius est summa 
mutuum m (lartibus smguhs — requires amplification 
to-day of ' sum ” to ‘ vector sum ” 

Jiefinitio 111 Materiae Vis Insita etc, is 

qu ilihtd as undislinguislnbU from Inertia massae, the 
pondus tners of Ovid, so here the two names are 
I convertible, and one of them would serve 

The Vis Impressa, Vts Centripcta, Vts cenlnpetae 
Quantitas Absolula, Acceleralrix, Matrix (felt forcibly 
on the top of a inotibus), and so on of the subsequent 
Definitions display a curious profusion of the word 
Vts, as much as in Hooke’s vaunted Law Ut Tensio 
SIC Vis 

P«,like moment, momentum, moment of momentum, 
moment of mertia, is a word too hackneyed m dynamics 
A N Whitehead, m the “ Concepts of Nature,” uses 
the word moment to mean “ all Nature at any instant ” 
“Two moments of the same fanulv are 
“ A point flash of Nature is an event particle 
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In Definition I, densit> is taken as the primary 
property of matter, although left undefined by Newton , 
while Quantitas Matenae, our W or P, is the product of 
density and volume 

The Matenae Vts Instta of Definition III is described 
as the same as Inertia Massae fins, however, is not 
the definition of Muisa, but Inertia, although the two 
are treated as the same thing in modern mterpretation 
Newton is not consistent with himself as asserted, 
in always using Pondus, as meaning the attraction 
of the earth on a bod) on the surface As often as 
not he uses Pondus in the popular acceptation, as 
m the Act of Parliament, and a scan h in the “Pnncipia” 
will reveal numerous instances 
This distinction, insisted on so carefully m modem 
mstruction, was ignored in language and thought till 
about hftv or sixty years ago, when Absolute Measure 
was first introduced into dynamical teachmg 
The artless definition of Mass, as the quantity of 
matter in the body, is near enough to serve m a 
dictionary, as a svnonvm in one line It is merely 
the selection of a new name as a label in the long list 
alreadv in Def I But a real definition will give at the 
same time the best wav to measure the quantity In a 
recent Roval Society memoir, on “mass determina- 
tion ” as the author is careful to call it, the question of 
Its measurement turned on a “ Study of the Balance, in 
Its greatest precision, in a projective series of weighings 
of small masses,” the most accurate of all physical 
operations we know 

Libra, sign m the Zodiac of the Balance, is an 
appropriate emblem of justice holding the scales 
It 15 contrary to the strict legal language of the 
Act of Parliament on weights and measures to start 
off with another artless definition — the weight of a 
body 15 the force with which it is attracted by the 
earth At that rate, what is the weight of the moon, 
the sun ? The definition is not supposed to apply to 
a body, so long as it is not terrestrial 
The attraetion of the earth on the pound weight 
as the unit of fore e (gravitation) will never be abandoned 
by the engineer, as it is susceptible to the same degree 
of accuracy of measurement as the operation of 
weighing 


But when Tait took m hand the reform of dynamical 
teaching, he altered the equations in our form of 
(i), (2), (3), (4) m a new way, with the view of exter- 
mmatmg g He discarded the old sut generis mass, 
with unit of g lb , and taking mass in its new meaning 
of the invariable quantity of matter in the body, he 
measured it m terms of the Act of Parliament unit 
of weight, the pound weight This mvolved him in 
a change m the unit of force, to what was called a 
poundal, such that the engineer’s gravitation unit 
of force, the pound (force), was equivalent to g 
poundals 

Tait’s change merely amounted to labelling M 
the quantity formerly labelled W But The irvrafted 
on retammg IT = Mg, and so mcasurmg what bijflCalled 
weight in poundals, contrary to the stnct&Skbf the 
Act, and rendenng himself liable to i fine for eviry 
offence Better if Tait had retained the letter W 
for lb, writmg the equation P = W/, and rejecting 
the useless lT*=Mg, as perpetuating the old sut generis, 
and breaking the law in the Act of Parliament 

This trouble of mere termmologv would lie exorcised 
if the habit was inculcated of always stating the unit 
of a dynamical quantity, as, for example, of a mass 
M, g, a weight IT, lb The engmeer refuses to accept 
the poundal or to give a weight II in poundals Scrap 
the name as useless, except for passing certain examma- 
tions 

To the masses in general the word mass implies 
a combination of bulk and density as in Definition I, 
as when we speak of mass of stuff, the mass ol the 
earth — “ Die Lrde und ihre eigene ungeheure Last ” 
(Mach) In ordinarv language the mass will mean the 
multitude, or majority, as in the statement attributed to 
Herbert Spencer, “ The mass of woman is insensible to 
gravity,” which might mean a reminiscence of the 
ballroom floor , but this was before the women began 
to take themselves so seriously , and when we read 
the critic’s snarl of the “ Vast Mass of his writings 
consigned to Oblivion,” Vast Mass here is forcible- 
feeble for Ma]or Pars 

The word is spelt Maas m German , “ Mass fur Mass ” 
IS the title of the German version of Shakespeare’s 
play “ Measure for Measure ” 


Wegener’s Hypothesis of Continental Drift 
By Philip Lake 


rEGENER’b hypothesis is based on the idea 
VV that the continental masses are patches of 
lighter rock floating and moving in a layer of denser 
rock, and this denser rock forms the floor of the oceans 
Following, with a slight alteration, the terminology of 
Suess he calls the lighter material the Sial and the denser 
layer the*^feima Suess uses the words Sal and Sima, 
and thinks that the Sal covers the globe completely 
1 sliall not here discuss the possibility of Wegener’s 
conception He does not profess to explain completely 
why the contmmts should move, but he claims to have 
proved (onclusf^ely that such movement has taken 
place It IS the evidence on which he relies, and more 
particularly the geological evidence, that I propose to 
examine 

Abridged from an address to the Royal Geographiut Society on 
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One of the arguments on which he lays great stress 
IS denved from the relative frequency of different 
heights and depths upon the earth His diagram of 
frequencies shows two well-marked maxima, one at 
about 100 metres above sea-lcvel and the other about 
4700 metres below it Wegener concludes that two 
distinct surfaces standing at these two altitudes must 
have been involved in the subsequent movements He 
assumes that these surfaces were origmally level — or, 
more strictly, equipotential — and that they were the 
surfaces of the Sal and the Sima respectively He 
holds that if originally there were only one such level, 
the deformation of that level could not produce two 
maxima and “ the frequency must be regukted accord- 
mg to Gauss’s law of errors ” 

In reality, if it is only a smgle level that has been 
deformed, it is improbable that the resultmg altitudes 
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wiH conform with the normal law of errors The crust 
of the earth is not so constituted that eai h point t in 
move independently of the rest, and the moscmtnts 
therefore are not analogous to the errors in a series of 
independent observations \rtording to the geologic al 
evidence the greater movements, which have most 
influence on the frequences, arc of a wfidespread chir- 
acter, and their general effect is to throw the surface 
into broad undulations Upon these broader move- 
ments art superimposed the more intense but more ioc al 
mountain-buildmg movements 

Mr G V Douglas points out in a paper to appear 
shortly in the Geological Magazine that if wc start with a 
level, or equipottntial, surface, and suppose it effected 
by movements of the tvpes referred to, the resulting 
altitudes will nctessarilv give a frequenev curve showing 
two maxima Ihe actual freeiuency curve is, in fart, 
perfectly consistent with ordinarv geological concep- 
tions and does not require the original existem e of the 
two distinct surfaces postulated by Wegener 
Wegener imagines that at the close of the ( arbonifer- 
ous period the Sal formed one contimujus patch covering 
about half the globe, and the Sima covered the rest 
He professe s that he has taken the forms of tlie csisting 
land-masses including their continental sheK es he has 
modified the present forms bv unfolding the mountain 
ranges which have been raised since the Carboniferous 
period , and he finds that the different patches can 
then be fitted together into one continuous wliole, like 
the pieces of a puzzle It is evident, however, tint 
Wegener has given free play to his imagination In 
following the edge of the continental shelf he has 
allowed himself a very consideratile amount of latitude, 
and he has not hesitated to distort the shapes of the 
masses hew geologists who art familiar with moun 
tain structures wiill attach much value to Wegener’s 
estimates of the effect of Post-Carbonifcrous folding 
It IS easy to fit the pieces of a puzzle together if v ou 
alter their shapes, hut your success is no proof that vou 
have placed them m their original positions It is not 
even a proof that the pieces belong to the same* puzzle 
If Wegener’s hypothesis rested solely on the evidence 
of fitting that he brings forward it might well he 
Ignored Hut there is more to be said for it than this 
In the Indian Peninsula the oldest fossilifcrous 
deposits are of terrestrial origin and contain remains of 
plants and of reptiles The flora is eommonlv called 
the Glossopteris flora and is very distinct from the c on- 
temporaneous flora of north-western hurope There 
is a similar series of terrestrial deposits m South Afrii a 
and another in Brazil, both of which c ontiin the Glosso 
tens flora and remains of reptiles The Glossopteris 
ora occurs, moreover, in Auslralii, the Falkland 
Islands, the Antarctic continent, and in other parts of 
South America besides Brazil In Wegener’s recon- 
struction all these areas are brought together, and it is 
easy to understand why they should have a common 
flora and why that flora should be different from the 
flora of the disUnt Europe 

But the Glossoptens flora is found also in Kashmir, 
north-western Afghanistan and north-eastern Persia 
Tonqum, northern Russia and Siberia In Wegener’s 
reconstruction all these areas he far from the masses 
that be has grouped together in the south 
The Russian deposits are especially interesting Not 
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onlvdo they contain representatives of the Glossoptens 
flora, hut they also include reptiles of the same type as 
tliose which are found in South \frii a, and sev eral species 
of freshwater shells which are identical with those in the 
South African beds Wegener s explanation has not by 
any means simplified the problem of the distribution of 
the Glossoptens flora and of the fauna associated with it 

In India, South \frita, South Amene.!, and Australia 
the system containing the Glossoptens flora begins with 
a boulder bed which is universallv admitted to be 
of glacial origin These glacial deposits are now 
scattered over i wide extent of the earths surface 
Fveii if we admit movement of the pole, on the most 
favourable supposition the ice must have spread much 
farther towards the equator than the ice-sheets of the 
Pleistocene Glacial period ever did \or is it possible 
to invoke the aid of icebergs, for the associated deposits, 
except 111 the ease of \ustraha, arc all of terrestrial 
origin With Wegener’s reconstruetion these diffi- 
c ulties disappear I he areas are groiiiied together and 
the pole may be placed conveniently m the middle of 
the mass 

But the Ijoulder beds of this period are not limited to 
these areas There is a boulder bed in the Salt Range 
which appears to be of the same age as the Talchir 
boulder bed of the Indian Peninsula Jn north-western 
Afghanistan Gnesbath found a boulder bed similar to 
the 1 lie Iiir lioulder bed, and in the beds overly mg it he 
found sc veral of the charac teristie plants of the Glosso- 
pteris flor i According to W egener’s maps this boulder 
bed must iiave been deposited within 30 degrees of the 
ci|uitor of the period , and it cannot have been laid 
down at a great elevation, for the beds thit tonform- 
iblv follow It include both m trine and terrestrial 
deposits Wegeners ideas have not verv greatly 
reeJuted the area that must have been affected bv the 
ICC of the Penno ( arboniftrous Glaeiil period 

I hen IS mother line of evidence thai W’egener puts 
forward There arc five geological features, according 
to him which occur on the two sides of the Atlantic 
and are rc united when the p.itches of Sal are fitted 
togc ther 

1 ho strike of the anc lent gneiss of the Hebrides and 
northern Scotland becomes, he says, contmuous with 
that ol the gneiss of Labrador The former, ateordmg 
to him, now runs from northeast to south-west, the 
latter from e est to west But according to the Gcologi- 
cil Survey of Seothnd the prevalent direction m Scot- 
land is W N W-I S I‘ or east to west If Wegener s 
dirertum fits the other side the real direction does not 

Ibe Caledonian folds of Scotland and Ireland, he says, 
berenne continuous with those of Newfoundland But 
the Newfoundland folds ire of considerably later date 
If there was actual contact the cailier Scottish folding 
m spite of Its great intcnsitv, must have ended abruptly 
at the line where separation was to take place ages after- 
wards and on the other side of the line the commence- 
ment of the later Newfoundland folds must have been 
equally abrupt 

Farther south the Vrmoncan folds of Furope, in 
Wegener’s reconstruction, are continued by the 
Appalachian folds of North America, and no objection 
can be raised on the score of age But a single coincid- 
ence of this sort has no value, for Wegener has adopted 
the simple plan of bending North America so that the 
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ends of the two systems meet and the folds fall into 
line 

In Afnca, accordmg to Wegener, the ancient gneiss 
foundation shows a sudden change of strike at the head 
of the Gulf of Gumea, and m South America there is a 
similar sudden change at Cape St Roque When the 
two comments are brought together the two different 
stnkes and the line of separation between them become 
continuous But in bringing about this coincidence he 
gives to the gneiss north of the Gulf of Guinea a north- 
east to south-west strike, and this is very far from the 
truth Ov er a large part of the area the actual observa- 
tions mdicate that the prevalent direction is from north 
to south 


In South Afnca a folded mountam range runs from 
east to west In Buenos Ayres a folded range belongmg 
to the same period has been described According to 
Wegener one was the direct contmuation of the 
other But before they reach the western coast the 
South African folds, and the range that they have 
formed, turn to the north and run roughly parallel to the 
western coast Wegener’s explanation of this deviation 
IS far from convincing 

It will thus be clear that the geological features of the 
two sides of the Atlantic do not unite m the way that 
WegeAer imagines, and if the continental masses ever 
were continuous they were not fitted as Wegener has 
fitted them 


Obit 

Prof Grorof Lunge 

O N January 3 Prof Lunge died in his eighty-fourth 
year hor more than thirty years, from 1876 to 
1907, he held the professorship of applied chemistry 
m the Polytechnic Institute of Zurich, directmg the 
destinies of this department with characteristic energy, 
and with a success that attracted students from far and 
near, who sought to equip themselves for a career in 
mdustrial chemistry by a trainmg under one who was 
recognised as the authority, especially in the branch 
of the manufacture of “ heavy chemicals ” 

Dr Lunge by his hterary activity, as m other ways, 
contributed griatly to the advancement of chemical 
technology His treatise on “ Sulphuric Acid and 
Alkali,” which has p,issed through several editions, is 
not only indispensable to the technologist but is also 
replete with knowledge As Mr f W Stuart, him- 
self a leader in the alkali industry in this country, 
and one of the few early contemporaries of Dr Lunge, 
recently stated, ‘‘When jou refer to these books on 
any obscure subject in the Alkali industry, you never 
go empty away, but always find in them a wealth of 
mformation ” ‘ A similar statement might justly be 
made in respect to I unge’s “ Coal Tar and Ammonia,” 
his “ Technical Chemists’ Handbook,” and his “ Hand- 
book of Methods of Technical Gas Analysis,” etc , each 
and all of which are essential to the equipment of the 
chemical technologist 

George Lunge was born at Breslau on September 15, 
1839 , from 1856 to 1859 he studied at the universities 
of Breslau and Heidelberg, graduating as Ph D In 
1864 he came to England, with the object of obtaining 
technical experience For a part of the twelve years 
spent m this country he was employed in the tar dis- 
tillery of Messrs Major and Co at Wolverhampton, and 
m 1868 he was appointed chemist and manager to the 
Tyneside Alkali Company at South Shields Dr Lunge’s 
effprtS to obtam a footing m one or other of the twenty- 
sik chemical works on the Tyne were at first far from 
encouragmg, for, as Mr Stuart tells us, a partner in 
one of the largest of these works offered Dr Lunge the 
post of chemist at il per week, which even at that 
time was but as above the wage of a labourer I In 
the small works at South Shields Dr Lunge contmued 
until 1876, when he received the call to the chair of 
apphed chemistry at Zurich It is not without mterest 

> Cktmktl Trt4le Journal untl OUmicul Sntmeor, January 19. 
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to note that his chief publications and researches deal 
with those phases of chemical industry, with the actual 
practice of which his sojourn m England had made him 
familiar 

At the time of his residence on Tyneside the Newcastle 
Chemical Society was founded, with Mr Isaac I owthian 
Bell (later Sir Lowthian Bell, Bart ) as its first president 
Dr Lunge became a member of this society, taking an 
active part m its proceedings and was elected president 
in 1872 In 1883 this society became merged into the 
Society of Chemical Industry and was formed mto a 
local section of that society However, Dr Lunge, until 
the time of his death, retained his membership of the 
local section, using its Proceedmgs as the medium of 
publication from time to time of important saentific 
communications, and in many other ways evincing his 
sustained interest in its welfare 

Ihe first Hurter Memorial Lecture was delivered m 
1899 by Dr Lunge before the Liverpool section of 
the Society of Chemical Industry, who selected for 
the subject of the lecture — ” Impendmg changes in 
the general development of industry, and particularly 
the Alkali industry ” 

Drs Hurter and Lunge, like many German chemists, 
e g Caro, Pauly, Otto itt and others, came to England 
m the sixties of last century to gam a practical know- 
ledge of British chemical industries Dr Hurter re- 
mamed in this country and became identified with the 
Lancashire alkali mdustry, while Dr Lunge returned to 
the continent, and based his teachings and writings on 
expenence gamed m the rival industry of the Tyne 
Dr Lunge had a complete command of the English 
language, writmg and speaking it with ease and fluency 
He marned Miss Bowron, the daughter of a member 
of the firm of the owners of the TjTieside Alkali works 
at South Shields P P B 


Prof James Ritchie 

We much regret to record the death of Prof James 
Ritchie, Irvine professor of bacteriology m the Um- 
versity of Edmburgh Up to the end of the summer 
term of 1922 Prof Ritchie earned on his work with 
his customary energy and zest In the hohday which 
he took durmg August in Perthshire, however, the early 
symptoms of his last illness began to give anxiety, and 
he died on January 28 

The record of Ritchie’s life shows that smee jit 
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Iwaduated m medicine m Edinburgh in 1888, at twent>- 
jfour years of age, there can have been few unoccupied 
hours In 1889 a happy chance took him to Oxford 
to be assistant in general practice to Mr Horatio 
Symonds This post gave him a wide clinical experience, 
and at the same time he was able to develop his 
scientific bent m the laboratories of the Oxford Medic il 
School His mental and physical energy seemed in 
exhaustible At first his available tune was spent in 
ongmal research m bacteriology on the nature of 
bacterial toxins , the theory of germicidal a< tion , 
the relation of toxic action to chemical constitution 
of the toxms , the reaction of immunity, etc Following 
this, he undertook to teach the subject in the Medical 
School at the request of Sir Henry Aeland, and while 
preparing for this he wrote, with Prof Muir, the 
“ Manual of Bacteriology,” which was at once accepted 
as the standard English text-book m this subject 

After Sir John Burdon Sanderson was appointed to 
the Regius chair of medicine the teaching expanded 
mto a full three terms course in pathology and bac tcrio- 
logy, and ui 1902 Ritchie was appointed professor of 
pathology In 1907 he returned to Edinburgh As a 
result of his work m Oxford he had risen to the front 
rank m his subject In Edinburgh he first carried on 
with great success the work of Superintendent of the 
Laboratory of the Royal College of Physicians, and 
in 1913 he was appomted to the newly established chair 
of bacteriology in the University The Ro>al College, 
the Infirmary, and the University had endless profit 
from his labour 

For the mterests of his subject m the medical schools 
of the country generally he did exceptional service as 
secretary of the Pathological Society, and as one 
of the editors of the Journal of Pathology He held 
many offices, and his mfluence on the progress of 
medicine extended far, and m all his relations with 
his fellow-men his idealism and faithfulness c tiled 
forth deep trust and affection T L S 


Mr W W Bryant 

Walter William Bryant, whose death on January 
31 we much regret to record, was born on January 9, 
1865, at Forthampton, near Tewkesbury, where his 
father was a schoolmaster He obtained a scholarship 
to Pembroke College, Cambridge, and secured a first- 
class m the Mathematical Tnpos in 1887, and a second- 
class in the Natural Science Tripos of 1888 He was 
lor a shprt time a master at Dulwich College, and m 
February 189a obtained a post as assistant at the 
Royal Observatory, Greenwich His work was mainly 
connected with mendian astronomy He was a most 
e^qiert observer with the transit circle and was largely 
responsible for raising the output from 5000 to 10,000 
obs^ations This increase in the annual number of 
i^hservations remains as a permanent result of Bryant’s 
Ottthustasm His skill and enthusiasm was also shown 
observations df double stars made with the aS-inch 
rtfractor He contmued to observe regularly with this 
iaatnuaent till the present time ' 

- , to the year 1904 Bryant was appointed senior 
and given the su^rmtendence of the magneuc 
) Iwlff meteorological department He took up magnetic 
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work about the time when the instruments were being 
set up on a new site in an enclosure in Greenwich 
Park He made a large number of absolute observa- 
tions, and during the war had little, if any, assistance 
He took a great interest m meteorology and was for 
many years on the council of the Royal Meteorological 
Society, being secretary from 1916 to 1920, and vice- 
president 1920-1922 His interest m astronomy did 
not cease when he took up meteorology He was a 
regular attendant at the meetings of the Royal Astro- 
nomical Society and the British Astronomical Associa- 
tion, and was the author of a “ History of Astronomy,” 
published m 1907, and of biographies of Galileo and 
Kepler m the “ Pioneers of Sutnee ” senes 
Bryant’s recreations were music and hockey He 
was one of the founders of the hotkey club associated 
with the Observatory and played regularly up to 1914, 
and from 1919 onw irds he acted frequently as referee 
Bryant married in 1894 and had ten children, of 
whom one died in infancy, and one was killed in 
Gillipoli He was at the Observatory until withm a 
few days of his death IIis colleagues were greatly 
shocked by the announcement of his death following 
an ojici ition lie was conscientious and industrious 
and a verv pleasant man to work with, who will be 
greatly missed bv his astronomn al and meteorological 

colic IgllCS 


Mr I V Holmfs 

Mr Thomas ViNctNT IIoLMts, whose death at the 
ige of eiglity-two occurred on January 24, was for long a 
familur figure m the ranks of English amateur geologists 
l-roni 1868 to 1879 he held a temporary post on the 
Geological Survey, when he was occupied about 
( .irlisle and was the author of the Survey’s memoir on 
that district , he also took part in the mapping of the 
Yorkshire coalfield in collaboration with the late Prof 
\ II Green, and later had similar experience in the 
south eastern counties 1 hough Mr Holmes so soon 
relinquished liis official duties for a more leisured life, 
he mamlaincd to the end his keen interest in local 
gcologii al problems An acute observer, he did much 
useful work m recording new exposures in the south- 
east of England, and was one of the active members of 
the Geologists’ Assoi lation and Essex Field Club, Iieing 
president of the latter m 1886-1888 He was a fellow 
of the Geological Society and of tlie Royal Anthropo- 
logK d Institule 

Mr Holmes contributed a considerable number of 
short papers to the Association and Essex Pield Club , 
others appear m the Transactions of the Cumberland 
Association and the Essex Naturalist His last associa- 
tion with the Geological Survey was a large share m the 
compilation of the memoir " On Thicknesses of Strata,” 
published m 1916 


We learn from Saence that Dr FriU Wilhelm Woll, 
professor of animal nutntion m the University of Cali- 
fornia, died on December 6 at the age of ffity-seven Dr, 
Woll was bom and educated m Norway , on going to 
the United States, he became attached to the University 
of Wisconsin and was appomted assistant chemist m 
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1887, and later chemist, to the Wisconsin Agricultural 
Experimental Station In 1906 he became professor of 
agnrultural chemistry m the University, a post which 
he held until 1913, when he went to the University of 
f alifornia as professor of animal nutrition Dr Woll 
issued a number of valuable reports and bulletins on 
dairy matters and stock feeding while he was m charge 
of the research stations, and wrote, among other works, 
“ A Book on “silage,” ‘‘ Testing Milk and its Products,” 
and “ Productive Feeding of Farm Animals,” all of 
which have passed through several editions According 
to Science, it was due mainly to Ur Woll’s efforts 
that the < ow-testing associations, of so much importance 
to the dairy industry of California, have been developed 
and placed on a permanent basis 

Mr 1' F Weston, the late head of the Chemistry 
Department of the Regent Street Polytechnic, died 
on January 4 after a long illness, and some account 
of his life and work appears m the Chemteal Age of 


January 20 His death will be regretted by large 
numbers of chemists who came under his influence 
Mr Weston was the author of some sound and popular 
text-books, and in addition to his activities as a teacher 
he made several original investigations 


Wf regret to announce the deaths of Prof Wilhelm 
Konrad von Rontgen, at the age of seventy-seven 
years , Mr Bernard Bosanquet, on February 8, in his 
seventy-fifth year , and Dr A H Fison, lecturer on 
physics at Guy’s Hospital, London, and secretary to 
the Gilchrist Educational Trust, on February 5, at the 
age of sixty-five years 


TlHE Chemtker Zetlung of January 18 reports the 
death on December 6 of Prof Luigi Manno-Zuco, of 
the Applied Chemistry Department of the Royal School 
of P ngineers, Pisa 


Current Topic 

Thu recent decision of the Commissioners of 
Customs to enforce payment of the entertainment 
tax by the Committee of the West Highland Museum 
at Fort William m respect of an exhibition of local 
objects meets with some caustic comment in the 
lebrinry number of the Museum'^ Journal It is 
pointed out that the official regulations contemplate 
the issue of certificates of exemption for entertain- 
ments of this nature and that the Board of Educa- 
tion encourages such temporary local exhibitions as 
the best means of securing the establishment of 
permanent provincial museums Thus does one 
Government Department hinder the efforts of the 
other and thus is constructed another argument 
for a properly thought-out btate policy towards 
museums 

In view of the withdrawal of oversea contributions 
to the Imperial Institute, a committee under the 
chairmanship of the Hon W Ormsby-Gore and in 
eluding the High Commissioners of Canada, Australia, 
New Zealand, South Africa and representatives of the 
Board of Trade the Colonial Office, the Treasury, and 
the Associated Chambers of Commerce, has been 
appointed to investigate the position of the Institute 
Mr L B Boyd of the Colonial Office is acting as 
secretary to the committee The terms of reference 
include a consideration of what functions now earned 
out by the Institute are considered essential and 
whether they should be transferred to other research 
organisations P'urther the committee has to con- 
sidei to what extent the intentions of the founders of 
the Institute are being carried out and to suggest 
improvements which may be financially possible 
should It be recommended that the Institute contmue 
on its existing basis To us it seems astonishing that, 
as the Institute is largely concerned with the scientific 
study of the natural resources of the Empire, the 
committee does not include representatives of science, 
who alone are able to understand the significance and 
value ofjresearch aspects of the Institute's work 
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;s and Events 

The General Electric Co of America has had for 
several years a t< sting transformer which can produce 
a potential difference of a million volts between its 
terminals We understand also that Prof Millikan 
will be able to expenment with a million volts at 
his new laboratory at Pasadena According to La 
Nature of January 20, the Compagme G^nerale 
d’filectro-C^ramique has decided to instal a battery 
of transformers in its test-room at Ivry which will 
give a pressure of a million volts for measuring the 
electric strength of insulating materials With these 
high pressures it is possible to make commercial tests 
on insulators when arranged in senes, as they are on 
high voltage transmission lines The Americans have 
also used them for testing the efficiency of lightning 
safety devices, and for studying the phenomena which 
occur when a very high voltage discharge takes place 
on a network 

To any one concerned with public health, and more 
especially to those who have witnessed the ravages of 
small-pox among natives in our overseas possessions 
and the benefits conferred by vaccination, the exhibit 
of pictures and relics connected with Edward Jenner 
now on view at the Wellcome Histoncal Medical 
Museum, 54A Wigmore Street, W , cannot fail to be 
of interest Here are shown many mementoes of this 
illustrious benefactor of mankind , an English country 
doctor, blessed with unusual powers of observation 
and animated by a scientific spirit, whose work, 
despite the efforts of cranks and detractors, will 
stand for all time In addition to the large number 
of mterestmg objects formmg part of the Wellcome 
Museum, special loan exhibits are displayed Among 
them is the ongmal pencil drawing of Jenner from 
life executed by Thomas Drayton, while there are 
many rare books and the original water-colour 
drawings of Kirtland showing the results of vaccination, 
and vanola^tion from day to day Of the lancete 
Jenner used there are two with ivory points sunilar 
to those on v^ich he sent dried lymph to India, Tha 
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coloured cartoon by Cruikshank entitled The tow 
Pox Tragedy ” only serves to remind ns that the 
Jennerian method has survived the foolish and often 
venomous attacks made upon it for a century and 
more 

Several important Dinosaunan remuns hasc 
lately been added to the colltclion exhibited in the 
Department of Geology m the British Museum 
(Natural History) A pelvis ind tail of Iricliodon 
obtained by Mr C H Stcrnbtrg from the Upper 
Cretaceous of Wyoming USA have been mounted 
for direct comparison with the corresponding rem iins 
of Iguanodon from the Weilden of Sussex The 
snout and jaws of a large Meg ilos luri in ((loigojdui us) 
found by Mr W E Cutler in the UpjHr treticeous 
of Alberta, Canada, have been placed close to the 
cast of the skull of Tyiannosaiirus The unique skull 
of Megalosaurus, discovered some years ago by Mi 
F L Bradley in the Great Oolite at Miniliinh imjiton, 
Gloucestershire has been given by him to tin Museum 
and IS also now exhibited It shows the bony core 
of a horn on the nose as in the Ainencin Jurvssic 
Ceratosaurus An interesting pelvis and femur of a 
small Megalosaurian found by Mi S J Wood m the 
Lower Jaas of Barrow on-Soar 1 eicesteishiie, and 
given by him, have also been mounted in the same 
case 

The Decimal Association directed atti ntion recently 
to the handicap imposed on foreign trade bv the 
confusion which at present exists owing to the ddkr- 
ence — amounting to twenty per cent — between the 
Imperial and the American gallons the former having 
the capacity of 277 2 cubic inches while tin litbr is 
the old wine gallon of 231 cubic inches The Associa 
tion therefore suggested that the British and \niciican 
Governments should abandon their existing gallons 
and adopt the international litre as the common unit 
of capacity (too litres are equal to 22 Imperial g illons) 
Anglo-American uniformity and a common b isis for 
all mtei national trade in liquids would thus be secured 
simultaneously In this connexion it is interesting 
to note that the American Mctiic Association at its 
annual meeting on December 30 passed the following 
resolution “ Be it resolved that the American 
Metnc Association heartily approves the recommenda- 
tion for the immediate adoption of the litre as the 
common unit of capacity, believing that this step will 
not only facilitate trade between the two countries 
but will also constitute a common basis for inter- 
DjAtional trade and good - will , and it respectfully 
urges the British and American Government Depart- 
ments manufacturers, and merchants to effect this 
desirable reform ” 

On February 17 occurs the bicentenary of the birth 
of the German astronomer Johann Tobias Mayer, 
whp from 1734'to 1762 superintended the observatory 
' at Gattingen Mayer began life in a cartographer s 
j. office in Nuremberg where he maele improvements 
-- in map -making His scientific work led to his 
'' appomtment first to the chair of matliematics in 
(( l^tmgen University, and then in 1754 to the charge 
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of the observatory which had just been furnished 
by George II of England with a fine mural quadrant 
by Bird Mayei’s fame rests mainly on his lunar 
1 ibles, which were compared with the Greenwich 
obsirv itions by Bradley and Mason Maytr died in 
1702 and after his death a revised set of tables was 
sent by his widow to the British Ciovernmcnt, who 
awarded her jooo/ this being a jiart of the 20,000/ 
offered in 1713 for a method of determining the 
longitude it sea His ‘ Iheory of the Moon ’ and 
his Tables were published m London in 1770 under 
the editorshij) of Maskely ne He also made investiga- 
tions on eelipsis colours the motion of the stars, 
refraetion uid terrestrial magnetism His star cata 
logue was revised by Baily in 1830 and again by 
Anvers in 1804 while in 1881 Klmkerfiies pliblished 
a rcprodiu turn of Mayers fine map of the moon 
which for a century had rtnuined unsurpassed 

YcABLiGKAMfromf ileiittitothe lime% iimounces 
the icliiin of Mr Kingdon Wird from i journey of 
eleven months in south western t Inna ( lime sc libct 
ind northern Biirni i Mr M ird left this country 
e irlv list year and first visited Mill m western 
S/eehuan wheie he found evidence ol former glacia- 
tion which he his ilreidy described m the Geo 
i^raphxca’ Jolirti.xl Ills eftoit to jiroeced from Mill 
directly westw ird vvis frustrated by the disturbed 
condition of the lountiy end he returned south 
to Likiang and went north westward to Atuntze 
Thence he crossed passes between mountains which 
he reports is ringing from 20000 to 23 000 feet in 
height along the Burmese- Yunn in frontier between 
M ijor Bailey s route into Assam and th it of Prince 
He nri d Orleans from f is i on the Salween into Burma 
\ecording to suggestions previously made by Mr 
Wird the mountains of the Irraw idi Salween divide 
an still rising so that their glaciers are expanding 
insti ad of being on the wane as farther to the east 
A-jipirently however in this an i the glicieis have 
ilso deereiscd m size Mi Wards observitions on 
the structure of these mountains will be of special 
V due His primarv work !=■ bot inieal and he has 
discovered remarkable mw species of rhododendron 
and pnmul i Mr Ward passed i little south of the 
are i which according to Mr Forrest was the original 
1 e ntre of distribution of the rhododendron A fuller 
aeeount of Mr Wards discoveries will be awaited 
with gre It interest 

A TREAT submarine earthquake occurred in the 
Pacific Ocean on February 3 As a first approxima- 
tion Prof lurner locates the epicentre m lat 50° N , 
long 170° W or about two hundred miles south of 
the Aleutian Islands He remarks (f imev February 
6) that other earthquakes occurred in the neighbour, 
hocxl of this origin on January 30 19x4, and February 
20, 1916 At Washington, D C , and Fordham 
University (New York) the recording pointers of 
seismographs were thrown off the drums, mdicatmg 
that the earthquake was one of unusual violence 
Seismic sea-waves of considerable size swept over the 
ocean At Hilo, m the Hawauan Islands, which is 
about 2080 miles south of the ongni the waves were 
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reported to be twelve feet m height and to have 
drowned several fishermen m the harbour With the 
above position for the ongin, it is difficult to account 
for the fracture near Hawaii of the cable from Midway 
Island to Guam, unless, as is sometimes the case, 
there were two separate earthquakes, one to the 
south of the Aleutians and the other to the west of 
Hawaii — a supposition which receives some con- 
firmation from a more recent telegram [Times, 
February g) that the origin was about 2000 miles 
from Samoa 

A German correspondent writes On February 9 
Dr G Aufschlaeger general director of the Dynamit 
A G , formerly Alfred Nobel and Co , Hamburg, 
celebrated his seventieth birthday Dr Aufschlaeger 
was bom at Jahnishausen, Saxony graduated at 
Heidelberg and then became assistant lecturer at the 
Technical High School of Dresden In 1882 he 
founded the dynamite factory of MuldcnhOtten, 
which was combmcd m 1884 with the dynamite 
works of Dresden and in 1889 he became general 
director of the dynamite factory founded in 1864 by 
Alfred Nobel m Hamburg Here he displayed an 
activity which was of the greatest importance for the 
whole industry of explosives He brought about the 
combination of the principal German dynamite works 
and their co-operition with the chief foreign represent 
atives of the industiy As the patents of Nobel for 
the manufacture of gelatin dynamite from nitro- 
glycerin and nitrocellulose, which belonged to his 
company, initiated a new epoch in the production of 
smokeless powder, he also succeeded in forming a 
syndicate with the manufacturers of gunpowder 
This co-operation was of the highest importance 
technically as it rendered possible the widespread 
distribution of new mventions and improvements 
For the purpose of testing new inventions the scientific 
technical central offices in Neubabelsberg near Berlin 
were founded In the construction of explosives works 
Dr Aufschlaeger directed his attention towards 
secunng the isolation of possible explosions and pre- 
venting their spread to other parts of the buildings 
At the present time he is endeavounng to utilise the 
plant of the explosives works for peaceful purposes 
“ Vistra-wool,” a substitute for cotton, produced from 
wood, IS being manufactured by one of the dynamite 
works, and has been highly praised by experts 

It is announced in the Times that in celebration of 
the 450th anniversary of the birth of the Polish 
astronomer Copernicus on February iq a memorial 
tablet will be unveiled and a municipal scientific 
library bearing his name will be opened in his native 
town of Thom 

The new Research laboratories of the General 
£l«ej 9 t 4 c Co , Ltd , Wembley, will be opened on 
Tuesdayi Febmary 27, at 2 30 pm, when Lord 
Robert ^cil and Sir Joseph Thomson will deliver 
maugural addresses 

The annual lecture to the London Graduates' 
Section of the Institution of Mechanical Engineers 
will be delivered at 7 o’clock oniMonday, February 26, 
by Prof E G Coker, who will speak on " Photo- 
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elastimetnc Researches on Mechanical Engineering 
Problems " 

We notice In the programme of lectures for 1922- 
1923 of the Franklin Institute Philadelphia, Penn- 
sylvania that Dr Walter Rosenham is lecturing to the 
Institute on the structure and constitution of alloys,^ 
and that in April Sir Joseph ITiomson is to deliver a" 
course of five lectures at Philadelphia on the electron 
in chemistry 

Maj -Gen Sir Frederick B Maurice, Dr Alex- 
ander Scott, and Prof A N Whitehead have been 
elected members of the Athenamm Club under the 
provisions of the rule of the Club which empowers the 
annual election by the committee of a certain number 
of persons " of distinguished eminence in science, 
literature, the arts, or for public service ’’ 

The following officers, and members of council of 
the Royal Astronomical Society were elected at the 
anniversary meeting held on February 9 — President 
Dr J L E Dreyer Vice-Presidents Prof A S 
Eddington Sir F W Dyson, Mr E B Knobel and 
Prof H F Newall Treasurer Lieut -Col F J M 
Stratton Secretaries Mr H Spencer Jones and 
Rev TER Phillips Foreign Secretary Prof 
H H Turner Council Prof A E Conrady, Dr 
A C D Cromraelm, Mr C R Davidson, Prof A 
Fowler Dr J W L Glaisher, Mr P H Hepburn, 
Mr J Jackson, Dr Harold Jeffreys Prof F A 
Lindemann, Mr E A Milne, Dr J W Nicholson, 
and Mr J H Reynolds 

We have received an address on advances in the 
metallurgy of iron and steel delivered by Sir Robert 
Hadfield before the Cambridge University Engineering 
Society on January 25 The address, which was 
illustrated at the time by means of kmematograph 
and lantern slides and exhibits, ranges over a wide 
field, its subject being the importance of metallurgical 
discoveries to modern engineering The scientific 
record of Cambridge and its school of cngineenng is 
taken as a text for a discourse on the technical appli- 
cations of science, with special reference to motor-car 
engineering In this connexion many passages are 
quoted and commented on from the recent autobio- 
graphy of Mr Henry Ford An opportunity is taken 
to point out the exaggerated impression of German 
supremacy in chemicsd science which has been caused 
by our dependence on German text-books, and to 
urge that more attention should be given to the 
production of scientific compendia m the English 
language, and free from undue national bias The 
address, which breathes a spirit of scientific enthu- 
siasm, contains some mteresting inadental notes on 
armour-piercing projectiles and similar subjects on 
which the author speaks with authority 

According to the fourth annual report of the 
Saentific Instrument Research Association, the period . 
for which Government grants on the present scale, 
were guaranteed expires on June 30, but as there is ' 
in the case of the Association an unexpended balance 
sufficient to mamtam the work for a sixth year, the 
Department of Sdentiffi: and Industrial Research hat ; ' 
extended the period of tiie grant to June 30^ / 
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Curing the year 1921-1922 covered by the report, the 
Association has been engaged on researches on neutral 
optical, and coloured glasses, on abrasives and cements 
for optical work, on the durability of glass, on phos- 
phorescent material for X-ray use on greases and 
wax mixtures, on lacquer, on the best wave for 
generation of X-rays, on regulation ind focussing of 
X-ray tubes, on insulators, mmganin wire and on 
galvanometer coils The work already done by the 
Association is bearing fruit and firms engaged m 
instrument making are finding that the saving m 
their working costs owing to the adoption of methods 
suggested by the Association thoroughly justifies 
their financial support of it We are glad to be 
assured that steps are bemg taken to secure from the 
industry adequate means to continue the work of the 
Association after the close of the Government grint 
period m June 1924 

We regret that a manuscript note on the corner of 
the first part of the Zettschnft fur angewaruUe Oen- 
physxk led the reviewer in our issue of Ttbruiry 3 
p 145, into stating that the price of the single part w is 
20s The publishers, Gebruder Bornlraeger have 
pointed out that this sum covers the whole of th* 
first volume and we hasten to make this correction 
in the interests of a publication which they have 
undertaken with their characteristic enterpi isc 

Messrs Longmans and Co have nearl> ready 
for publication ‘ Synthetic Colouring Matters Vat 


Colours by Prof J h Thorpe and Dr C K Ingold 
It will deal with the history of vat dyeing, of synthetic 
indigo and the various analogues of indigo , the 
derivatives of anthraquinone, and the preparation 
of some of the vat colouring matteis Another book 
to be published soon by the same house is ' Prmting 
Telegraph Systems and Mechanisms ' by H H 
Harrisoft, a text-book intended for the use of the 
designer, the administration official, the technical 
telegraphist, and the student of telegraph matters 
A Ni w dcpartuic m the policy of the American 
riiemical Society is evidenced by the appearance 
(through T he Chemical Catalog Co Inc , New York), 
of a number of monographs on various branches of 
chtmical science an<l the issue of a long list of pro- 
jected volumes The senes IS announced as ‘ a serious 
attempt to found an American chcmual literature 
without primary regard to commercial considerations ’ 
Among the monographs in preparation are Shale Oil 
Cod Carlronisation Alummothermic Reduction of 
Metals The Chemistiy of I cather Manufacture , 
Liquid Ammonia os a Solvent Wood Distillation , 
Thyroxin Pxtraction of Gasoline from Natural Gas 
Refining Petiolcum I he Stnicture of Crystals , The 
Properties of Metallic Substances Solubility 
Valenci , and the Structure of Atoms and Molecules 
Orginie Arsenual Compounds Absorptive Carbon 
( lu inistry of Cellulose The Properties of Silica and 
the Silu ates Pie/o Chemistry The Animal as a 
t/onverter Cyanamide T he Corrosion of Alloys 


Our Astronomical Column 


The CiRiAf llrii Spot on JuimR— Mr W h 
Denning writes — The planet Jupiter is now coming 
well into view and will rise at about midnight at the 
end of February The tireat Red Sjvot which has 
been certainly visible though under rather diftennt 
aspects since 1857, is still to be distinguished 

It should be observed as often as fjossible during 
the ensuing spring months and the times ot its 
transit across the central meridian carefully iccorded 
Its rate of motion last year indicated a period of 
rotation equal to o’" 55"' 38" During tin lest few 
years the spot has exhibited a slackening of vilocity 
As a guide to telescopic observers the following times 
are given when this marking will be on or nc ir the 
central meridian — 

h m h u> 

March 0 14 29 Mairh if> w 40 

8 16 7 iS 14 iS 

10 17 45 28 12 JO 

At the present time the spot preceiles the zero 
meridian (of System II ) by about 3J hours, and this 
1; incre.i8mg There is another long dusky marking 
in nearly the same latitude of Jupiter whuh closely 
follows the eastern end of the Rt d Spot I bis will 
also well repay observation It has Ivecn visible 
since 1901 

Periodic Motion in thf Thri l-bods Proulfm — 
Pref Stromgren gives in No 39 of the publications 
Of the Copenlipgen observatory a useful summary 
Of the progress attained in recent years in the studies 
mad© there both m the restricted and the general 
problem of 3-bodies (The former supposes one body 
rmfinitesimal, and the motion of the other two bodies 
^,<arcular) The method used is that of mechanical 
f 4|iiai^atures, which is tediofis and needs many 
MOOessive approximations before periodic orbits are 
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found but it has the advantage of avoiding the 
mathem.itieil difficulties involvtd in theoietical work 
T he pamphlet ilso summarises thi work of Sir G 
Darwin mil others 1 he connexions between families 
of 01 bits art traced and it is considered that the 
tri itmcntof the nstrictcd probVm with the selected 
111 iss ratio is approximately complete T he orbits 
arc divided into lO classes comprising libration 
orfiits ilxiut the 5 equilibrium points 3 of which 
ire ill the line joining the finite masses the other 
2 ire the cquilateral-tnanglc points, which wore at 
first merely theoieti<al but later found exemplifica- 
tion in the Irojan group of minor planets 

The lesults illustrate various possibilities in the 
ease of planets moving about a pair of suns hach 
sun might hive some satellites peculiar to itself, 
their motion like that of our moon being somewhat 
ehsliirbed by the othei A figun of 1 ight encircling 
each sun in turn, is mother possibility, while other 
orbs might put ue large orbits m the form of distorted 
ellipses, outside both suns But it must be remem- 
Ixred that periodic motion requires an exact adjust- 
ment of the initial speed ancl direction of motion 
In most cases the orbits would not be pcnodic at all, 
but would undergo changes from one type to another 
A beginning has now been made with the study 
of the motion with all three masses finite The 
case hrst studied was that of small librations about 
the 3 equilibrium points in a rotating line This 
was subsequently extended to orbits of ejection or 
collision in which 2 of the bodies are together at the 
beginning or end of the time considered A case 
of 4-body libration is also sketched No 40 of the 
Copenhagen Publications deals with a special case 
of the 4-body problem, with 3 equal masses in a hne, 
and the fourth infinitesimal 
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Research 

The Sikhs or thf Punjab — The present agitation 
among the Sikhs of the Punjab is critically discussed 
W a well-informed writer in the February issue of the 
Fortnightly Review He points out that numerically 
the Sikhs constitute only 12 per cent of the population 
of the Province, as compared with 51 per cent Muslims 
and 36 per cent Hindus and that the revival of Sikh- 
ism in the period before the war was largely due to its 
encouragement by the Hritish officers in Sikh regi- 
ments The Sikh by his aptitude for emigration is 
much more open to foreign influences than the stay-at- 
home Hindu, and after the war he has suffered from 
a ‘ swelled head Ihe recent agitation has centred 
round the management of the Guruclwaras or religious 
foundations sonic of whu h fell into the hands of ill- 
conducted Mahants or Abbots and has been favoiwed 
by the influence of outside agitation M e cannot enter 
into a discussion of the proposals the writer suggests 
for the control of the agitation and the redress of 
legitimate gnevances llut as an episode in the 
histor> of one of the leading hghting races of India 
we may direct attention to this comprehensive review 
of a situation which if not dealt with m a statesman- 
like wav may have serious conseciuences 

The PiuNtiLRiNC of Royai Egyptian Tombs — 
While the recent wonderful discoveries m Egypt are 
engrossing public attention two writers m the 
February issue of Discovery have thrown welcome 
light on the subject In the first article Ihof T h 
Peet tells us the little that is known of the history of 
King Tutankhamen really a senes of inferences from 
archaeological remains In the second article Dr A 
M Blackman tells the strange tale of the plundering 
of the Royallombs at Thebes in the XXth and XXIst 
dynasties, as recorded in the Abbott Papyrus pre- 
served in the British Museum with sidelights fiom 
two Mover Papyri now at Liverpool recently pub 
hshed with a translation and notes by Prof Peet In 
spite of the tragical course of the inquirv which fol- 
low ed the outrage and the horrible examination of the 
criminals by torture the tale of the rivalry of the two 
Mayors Peser and Pewer 6 governors respectively of 
eastern and western Thebes, is graphic anil character- 
istic Peser acquired information of the robbeiy and 
thought it a good opportunity to pay off old scores 
against his hated nval who was responsible for the 
protection of the royal sepulchres Power 6 ulti- 
mately was discharged but we may reasonably 
suspect that the charges were anything but groundless 
and that the truth of them w as being gradually forced 
on the Vizier KhamwesS who conducted the inquiry 
In fact, it would seem that the maladministration of 
the necropolis had become so notorious that even 
heavy bnbes could no longer make it worth the 
Vizier’s while to continue his pohey of hush The 
tale, as a whole shows that human nature m Egypt 
IS now much the same as it was three thousand years 
ago 

Sarsln Stones — The origin of the name given to 
these stones in the central re^on of the English Chalk 
seems still in doubt, but Sarsden village, near Andover, 
has been suggested as a possibility The grey sand- 
stone of which sarsens are composed is widely known 
through Its use at Stonehenge , but the original bed 
in the Eocene series seems to have been completely 
broken up by denudation The sarsens he as relics 
on the surface. With detrital deposits worn from the 
Eocene strata and the Chalk, and an instructive 
photograph has now appeared in the Geological 
Survey Memoir on the country around Beaconsfield 
NO 2781, VOL III] 


Items. 

(Ordnance Survey, 1922, price 2s ) Here we are 
shown great blocks lying in the " clay-with-flints " 
of Buckinghamshire, and we learn that the stones 
are sought for by boring in the hope that the tool 
will strike on one hollowing prehistoric practice, 
the builders of Windsor Castle gathered sarsens, 
and they are still the only useful stone to be found 
m the Beaconsfield district 

Citrus Fruit from South Africa — Investigations 
on waste in export citrus fruit were carried out by 
Miss Thomson and Messrs Puttcrill and Hobson, 
during 1920 and were continued during 1921 and 
the results are embodied in a report Bull No i, 
1922 Union of S Africa Dep of Agriculture Pretoria, 
1022 Cart in handling is perhaps the principal 
factor upon which elimination of waste depends 
The slightest damage m packing or in the subseijuent 
handling of the cases tends to induce discoloration 
and the dev'elopment of moulds which spoil the fruit 
Cargoes can ^ successfully shipped to this country 
not only in cold storage but also m holds without 
cold storage provided they be properly ventilated 
and the fruit undamaged Proper wrapping of the 
fruit in special wax tissue wrappers reduces wilting 
considerably The best cold storage temperature 
lies between 43° and 50° F Change m flavour is 
particularly induced by a temperature below 40° F , 
probably by killing the cells, thus allowing the acrid- 
tasting constituents of the skin to penetrate to the 
juicy part of the fruit 

British Mvcology — Volume 8 , Parts I and II 
of the Transactions of the British Mycological Society 
contains Mr Carleton Rea s presidential address , 
the views expressed by Mr Rea as to the value of 
certain continental revisions of the systematic 
arrangement of the larger fungi will carry very great 
weight and, in the future, the microscope will certainly 
figure more prominently in the work of British 
mycologists J Line shows good reasons for regard- 
ing with suspicion the advent of the well-known 
‘ coral spot ' fungus, Nectna cinnabartna among 
a plantation of pruned rod currants the fungus 
apparently spreads slowly from dead spurs into the 
healthy tissues with disastrous effects ultimately 
The paper by J Ramsbottom upon orchid inycorhiza 
18 reprinted in full from Messrs Charlesworth and 
Co 's catalogue , it is a scientific contribution of 
very general interest and at the same time a tribute 
to the memory of a remarkable orchid grower, the 
late Mr Joseph Charlesworth Among other papers 
should be noted Dr M C Rayner’s critical analysis 
of the daun recently made by Christoph to have 
raised healthy Colluna seedlings free from mycorhizal 
infection W B Crow’s account of that curious 
bacterial organism I euconosloc mesenteroides is an 
interesting example of the significance that may 
attach m classification to the chemical constitution 
of a plant membrane another step towards the 
distant day when chemical knowledge may be freely 
used to underpin the elaborate framework erected 
by the systematist 

Brown Bast Disease of Rubber Trees --^A 
Sharpies has recently published [Malayan Agn- 
cultural Journal, vol x No 6 June 1922) a r6somi 
of recent expenmental work in Malaya upon this 
problem, which is perhaps less urgent lor the moment 
as the industrial depression has decreased the demand 
for rubber, and the one fact that seems firmly estab- 
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lished in connexion with this disease is that its spread 
coinades with etforts to get more latex from the trees 
Sharpies chronicles briefly the progress of investiga 
tions promoted by a representative Brow n Bast 
Investigation committee formed m Malaya in 1918 
but owing to changes of personnel this committee 
appears to have ceased to function m 1920 although 
investigations still proceeded He also passes m 
critical review a number of jiapers recently published 
on the subject which were also noticed m hiAiUKi. 
for March 16, 1922 (vol 109, p ^57) One general 
result of the investigations under the aiispiics of 
the committee is to strengthen the loneliision also 
reached by Rands in Java that while various 
organisms may be casually connected with the 
disease, none cm be considered causal and the dis< ase 
must apparently be dehnitely acldcd to the list of 
pathological physiological conditions of obscure 
origin In view of confident issirtions by Ken 
chemus in Sumatra that bacterial moi illations 
produced a similar disease, this conclusion was ver> 
critically rc-exainined and comparatiM inoculations 
made with the organism used in Sumatra the 
evidence against bacterial causation thus u cumulated 
IS very convincing On the other hand thi Milayan 
experiments supply furthci experimental evidence 
that increased tapping of the latex either by more 
freejuent incision or by a wider cut gri atly mere ises 
the percentage of trees attaikid by blown bast 
Sharpies reviews recent suggestions tli.il various 
anatomical peculiarities may thiow light upon the 
pathology of the disease He ri gards the pockets 
of laticiferous tissues enclosed within wound cork, 
record! d by Sanderson and Siitdifle as after eflcc Is 
of little value in elucidating the causes of the diseis< 
and he points out that lignihcatum and lucrosis 
of sieve-tubes such as is rciordcd by I irnici and 
Horne, may frequently be seen in perfectly h< iltliv 
plants 

Rainkaii in 1922 — The British Rainfall Org mu i 
tion which now forms a part of the Mctcoiologicil 
Office Air Ministry, has made a hunicd scrutiiiv of 
the rainfall records for 11)22 in time for nisei tion 
m the Meteufological Magazine for Januirv which 
IS published in the middle of the month Several 
thousand returns are said to have been ilicadv 
received and a selection has been made of those foi 
which average returns exist 280 such records have 
been examined and they affoid sufficient d it i for 
the construction of a rainfall map 1 he rainfall for 
the individual months shows th it the ram ovci the 
country as a whole was close to or above the average 
except m the autumn The total was excessive over 
England in July, yielding locally more than double 
the average October was exceptionally dry the 
rainfall being in England and Wales 33 per cent 
of the normal, in Scotland 59 and in Ireland 37 jicr 
cent In England and Wales the only months with 
a deficiency of rain were May, June Oitobcr and 
November In Scotland there were six months with 
an excess and six months with a dehtiency the 
first seven months being wet with the exception of 
March In Ireland there were only hvc months with 
a deficiency of rain these were March May, June 
Octobet, and November The countrv as a whole 
had practically the normal fall for the year The 
Times f<^ January 29 had a detailed article on the 
rainfall of the' past year, in agreement with its 
practice followed for many years past It shows 
that 1922 was almost entirely devoid of rt markable 
features Among the selection of records available 
the variations of rainfall registered m 1922 ranged 
from 1 15 25 m at Seathwaite to fiS 66 m at Shoebury- 
nasa The map giving the ramfall over the British 
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I Isles shows that there was a general deficiency of 
ram in Scotland and Ireland and a general excess 
over England ilthough in the extreme south east, 
where the drought of 1921 reached its climax, the 
rainfall of 1922 was again below the average but 
the dehciency apparently nowhere exceeded 10 per 
cent 1 he (fate given at head of I able II for all 
columns except the average should be 1922 and not 
1921 

Rl CFNl VOICANIC AcTIVtlY IN S AFRICA l)r 

P A Wagner h is w rittcn a very' thorough and 
interesting memoir on I he I’rcton i Salt-pan, a 
soda taldfri for the (icological Sinvev of S Africa 
(Mcni No 20 1922, price ys bd ) A saline lake 

some 25 links north west of Pretoria has long been 
used by natives as a source of common salt and in 
rticnt ytais it has tieen worked on a i ommorcial 
sc lie on account of the sodium carbonate in its 
w iters Exrelknt photographs are given of this 
^oHtpan m its prinntivi and its mdustnaliscd con- 
ditions but the most intc resting of the numerous 
illustrations arc those showing the form and the 
w ills of till depression m which it lies I hi author 
provts ( le irlv tint wc arc line dc ding with i true 
caldera of explosion If if any time a la\cr of 
vole inic siorn covered the broid lonc of eruption, 
all tra<cs hive disappe ircd through denudation It 
IS far more piobabk that the walls were built up 
nitirclv of fragments exploded from the granite and 
doloiniie tint undeilie the area Iheir structure is 
s(en in a niiinbet of cliff sictioiis, and the freshness 
of the wheilc ring suggests a yiiatcrnarv age for the 
piroxvsm lint actinlly domed up the granite cover 
and riling the fragments for 1700 feet on ill sides 
from the centril pipt Ihe perimeter of the caldera 
nieasuns 11 100 feet The saline la\ers from which 
the sod i IS ni iiiilv derived ire a Iroiia bed above 
and i bed of the larer carbopate g lylussite in the 
muds bclov! Ihcrt is a mnarkable absence of 
sodium sulphate l>r Wagner givis good reasons 
for ri girding the salts a« of magnntie origin Now 
tint a kimbciht! pipi m the C ipe Province has been 
piovtd to be of jiost Ntoei/niui age (see Natfre 
vol 1 10 August 19 1922 p 202) tvidciuc of volcanic 
outbreaks Unking the southern region with the still 
active an is near the gicat lakes will be sought for 
with a lively interest 1 oldmg sections ind a map 
on i luge siak acc(>mpaiiy this comprcheiisive 


PVLKinOTANV AM) THF GoNl'WANA CONTINFM 

Recent contubutions to palscobotaiiy will be found 
m the (Hnrterlv Journal of the (leolognal Society, 
vol 78 'Part } where Prof A ( Seward describes 
cirbomferous plants from Peru (pp 27883), and 
Seward and K F Holttum report upon Jurassic 
plints from Ceylon (pp 271-77) and m the Geo/ogtia/ 
Afaga^tHt (vol 59 pp 385 9-! September 1922) Prof 
Seward has a note upon fossil plants from the 
langanyiki Territory Dr A B Walkom (Quetns- 
lanel t.eological Survey Publication No 270) has 
recently commenced the publication of a monograph 
upon the Pala*02oic I'lora of Queensland while the 
general issues and problems cit distribution and of 
plant migration across regions of the globe that at 
the present day provide impassible oceanic or 
(hmatic bainers is raised by Wof Seward in the 
Hooker lecture jpubhshed in the Linnean Society's 
Journal foi October 1922 Ihese new palaeobotamcal 
data recorded above supply more facts for land areas 
that presumably were organically linked in Mesotoic 
times through the great Goniiwana continent of 
which India now remains one of our most authentic 
relics It 18 therefore interesting to note, from the 




address of Prof B Sahm delivered at the Indian 
Science Congress in igai (Jouma) and Proceedings 
of the Asiatic Society of Bengal, vol 17, No 4, 
pp- 152 - 75) that Indian botanists are taking an 
uitereat in the Indian fossil flora, as yet but little 
explored since the earlier work of Feistmantel, 
embodied in the Fossil Flora of the Gondwana 
System Prof Sahni points out that so far Indian 
strata have given little but plant impressions, but 
with the recent microchemical methods for the 
microscopic study of such impressions, developed 
m the Cambridge laboratories and demonstrated by 
Mr J Walton at the British Association Meetings 
at Hull, fossil impressions may become as valuable 
and as definite in the results they yield as the plant 
petrifactions permitting anatomical study 

Measurfmfnt of VanncAL Dimensions with 
Microscope —In the Journal of the Quekett Mmro- 
STOpicdl Club (Ser z, vol 14 No 88 November rtaa) 
Mr F Addey gives a note on the measuremelft of 
the vertical dimensions of objects by tile use of the 
graduated fine adjustment, in which he shows from 
mathematical considerations that the true thickness 
of the object is its apparent thickness multiplied by 
the refractive index of the mounting medium, the 
cover glass making no difference fhis result has 
been confirmed by actual measurements 

Focus Aperture Ratios of Microscope ObjeC' 
Journal of the Quekett Microscopical 
November 1922) 

Mr E M Nelson discusses the focus aperture ratios 
of microscope objectives If the values of the numer- 
ical apertures of objectives now available be plotted 
against the magnifying powers the resultmg graph 
reveals several inconsistencies In the present paper 
a new set of power aperture curves drawn up on a 
definite plan are given for the construction of objec- 
”he ideal value for the power aperture ratio, 
obtained from a consideration of the resolving power 
of the eye cannot always be realised in practice 
This Ideal ratio expressed as an “ optical index ” 
(that IS 1000 times the N A divided oy the initial 
magnifying power) is shown to be 25, and in the 
proposed curve for achromats the low powers up to 
1% in have an optical index of 20, after which the 
optical index is reduced and the curve becomes steeper, 
rising to a I in with N A o g In the apocliromats 
the optical index in the curve is maintained at 20 
up to a N A of o 8 For oil immersion lenses the 
optical indexes have to be reduced, and the proposed 
curve begins with a | m of N A 10 (optical index 
14 3I and ends with a in of N A 14 (optical index 
1 1 7) If such schemes of ratios of aperture to power 
were adopted the initial magnifying power and the 
numerical aperture would become practically ssm- 
onymous terms and a lens could then be accurately 
designated by its numerical aperture instead of by 
the focus thus avoiding ambiguity where different 
tube lengths are used 


Contact Catalysis — No 30 of the Reprint and 
Circular Senes of the National Research Council 
contains the first report of the committee on Contact 
Catal^is The report, which has been drawn np by 
Prof Bancroft, gives a summary of recent work and 
suggests that the two fundamental things to be dime 
in the study of contact catalysis are (1) To detennme 
m what cases definite intermediate compounds are 
formed and what they are , (2) To determme what 
bonds and contravalences are opened when adsorp- 
tion takes place, and to show that the opening of these 


I bonds and contravalences accounts for the fottnation 
of the reaction products 

j Bacteria and Condenser Corrosion — An investi- 

gation on the influence of the fermentation products 
of bacteria on corrosion m engine condensers, con- 
ducted by Messrs R Grant, E l^te, and W H Myers, 

I originated during the systematic examination of 
possible factors in the causation of corrosion, par- 
ticularly pit-hole corrosion, in condensers of two 
power-houses of the Government Railways and 
1 ram ways Sydney, NSW (Rep of the Director- 
General of Public Health, N S W , for the year 1920, 
Sydney, 1922, p 171) It had been noticed that 
tube failures often occur after a long period of shut- 
down, even when a condenser has previously been 
immune from trouble The authors point out that 
condensers generally retain a cons^rable quantity 
of water comjalete drainage nev<j|‘'|^ing obtained 
with the usual horizontal setting ' "This stagnant 
water always contains a very high proportion of 
free and albumeuoid ammonia and nitrates Vanous 
micro organisms of ammonia-producing types were 
isolated from the circulating and stagnant waters 
of condensers Plates of copper bras^ and zinc 
introduced into cultivations of these organisms 
underwent corrosion and pitting photographs of 
which arc reproduced It is concluded therefore, 
that the activity of micro-organisms as a factor in 
starting or causing corrosion must be seriously 
considered If corrosion were a purely thermal or 
chemical effect the pitting “might be expected to 
increase steadily with temperature , actually, it is 
found to be more in evidence in low temperature con- 
densers, which supports the micro-organismal theory 

French Stream Gauging Apparatus —In a 
notice recently issued from the gauging station of the 
Umversity of Toulouse at Fonts Jumeaux, a desenp- 
tion IS given of the log used by the French Service 
des Forces hydrauhques and the method of calibra- 
tion adopted The log is essentially a screw of a 
special form, attached to a revolving axis mounted 
on ball-bearings in the body of the log The appar- 
atus is designed in such a way that the axis lies in the 
direction of the current, and the screw encounters 
the liquid filaments m front The relationship 
between the rotations n of the screw and the velocity 
V of the water is m the following form v^a+bn 
The determination of the speed of the screw m 
revolutions per second is earned out as follows The 
axis of the screw engages by a worm m a cogged 
wheel, designed so that the screw makes N revolu- 
tions for a single revolution of the cogged wheel 
This number, N, is fixed for any particular log and is 
generally equal to 25 or 50 A cam earned by the 
cogged wheel comes in contact at a fixed pomt of 
each turn with a spnng plate connected with an 
insulated electnc tormmal on the body of the appar- 
atus and thus closes an electnc circuit actuating a 
bell By measunng the time T, which passes between 
two consecutive signals, there is deduced therefrom 
the number of revolutions of the screw per second 
(»i=N/T) and the movement of the water can be 
calculated The coefficients a and b are determined 
m the process of calibration For the purpose of 
cahbrating the apparatus, a carnage with a platform 
IS propelled at a certain speed while the uistnujjcnt 
It supports IS drawn through elill water During ^ 
sufficiently long senes of runs, the speed of the 
carnage is related to the number of revolutions pf 
the screw, and a curve, which is generally a straight 
Ime, can be drawn A cement-lined channel 
metres long, 2 metres wide, and i metre deep is used 
for calibration 
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The Conduction of Excitation in Mimosa 


'T'HE problem of the conduction of excitation in 

^ organisms is one that concerns both plant and 
animal physiologists and any advances in our under- 
standing of conduction in iither kingdom should be 
of common interest to all 'Vet cirtam recent 
discoveries concerning excitatory conduction in pi ints 
have so far not become very widt ly known 

The problem comprises essentially two questions 
first, what is the nature of the excitation itself > and 
secondly, how is exiitation at one point in in organ 
able to lead in turn to excitation at a neighbouiing 
point ? As to the first, there may peihaps be indiia 
tions that excitation is something fundamentally 
similar in all protoplasm but as to the second it 
may well be that the link connecting tlu extitition 
of one point with that of the next is quite different 
in the case of different organs In one ctsc the 
nature of the link seems now to bi well established - 
namely, in the case of species of the sensitive 
genus Mimbsa, on which Dr U Kicc,i ‘ has c imed 
out a remarkable series of experiments 

As IS well known, the spread of excit ilion m these 
plants lb revealed mainly bv the fall of the mam 
petiole of the doubly compound leaf the forward 
movements of the secondary petioles, and the folding 
together upwards in pairs of the leaflets Ihcsc 
movements can be brought about by injuring i 
leaflet, and also by inflicting cuts or bums on the 
main stem of the plant, which may lead to the 
spread of excitation along the stem and out ovei 
several leaves It is principally on this conduction 
in the stem that Ricca has experimented 
The starting-point of his work is the proof that 
as maintained long ago by Dutrochet the pith of 
conduction is the wood and not the phloem or cort< \ 
To establish this he has made use, not of the well 
known Mtmosa pudica but of Mimosa Stpzazzinn 
in which it 18 possible to remove completely in 1 
rmg round the stem the tissues extirnal to ttie 
cambium thus laying bare the wood 

Such ringing does pot prevent the excitation from 
passmg as is shown by the closure of tlu leaflets 
in the leaves above the ringed zone after a jiirt of 
the stem below the ring has been stimulated bv 
cauterisation Conduction can therefore takt phcc 
withoutcortex further by removing one longitudinal 
half of the stem and then, in the remaining half 
prising off the extra-cambial tissuts from the wtuxl 
he has been able to investigate the effects of stimulat 
xng the two separately Stimulation of the strip of 
wood leads to movements m the leaves above evi n 
after the pith has been scriped away, whereas 
. stimulation of the strip of phloem ami coitex docs 
'not Since the latter are known not to be insensitive 
to stimulus, it follows that they must be unable 
alone to conduct the excitation effectiv ely 

Next Ricca confirms the fact, .ilrcady known that 
conduction can pass through a zone of the stem that 
has been completely killed by heat, and he also 
shows that even when a zone of 4 5 cm is m untained 
at a temperature above 150° F this does not prevent 
,the supply of water to the leaves above nor the 
conduction of excitation Going further he divides 
the stem transversely and inserts the cut ends into 
the expanded ends of a narrow glass tube 8 cm long 
apd I. mm in diameter An earlier experiment with 
a wider tube (1916, " a, ’ p 94) is less convincing 

* RicM, U , ■■ Solutione <1’ un proWraiia di fliiologu, ATwwo Gtom. BoC 
^ “ tefulioB i’oB ptoweme <1« physiohxtie Anhituz ilthemut d, Bwtotu, 
.,<^^,*916. b' 
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Cauterisation of the stem below the tube was followed 
by closure of the leaflets above it and if the stimulus 
was strong i greemsli substance was seen to issue 
from the lower cut end, and slowly to spread up the 
tube Ihc time taken by the coloration to spread 
agree d roughly with the time apparently taken by 
the excitation to pass the tube (sec schedules he cit 
P no sq) 

Alrc.ulv these results suggested that conduction 
takes place by the transference of a soluble stimulating 
substance txcrcted by the stimuhtcd cells for 
increase of permeability ami cxcrition of lujiiid is 
know n to accompany excitation in Mimosa and other 
pi ints I he hn il experiment in confirmation of this 
was the extraction of the substance by preparing in 
a small quantity of water a large number of transverse 
sut^ons of stem Other cut brum lies wtrt then 
pkicyd with their cut ends in the liquid thus obtained, 
and thereby excitation was found to be set up in 
them and to spread gradually up from tlu cut end 
towards the apex as shown by the smcessive movc- 
mi nts of their leaves 

It stems clear then that conduction both m the 
gliss tube and in the wood of the plant must be 
brought alxmt by the movement of a stimulating 
substance with the water current It cinuol be 
dm to pn ssurc changes first because it is too slow 
(m one < ise 55 .m in li hours aviragc values for 
M pudua are 8 15 mm per sec in the petiole and 
z \ mm pir sec m the sti m) and secondly, artificial 
changes in pressure of the water-supply to cut 
brimlus were not found to result m stimulation 

In agreement with this, factors increasing transpira- 
tion and so accelerating thi ascent of water 111 the 
sttni were found to inciease the rate of conduction 
Still It may remain uncertain whether movements 
of tlu water current alone can account for all cases 
of (onduction in these pi ints particularly for basipetal 
condmtion in the leaves In Mimosa Sp(zazzmit 
this takes place onh with difficulty and Ricca 
considers it due to the excretion of liquid fiom the 
stimulated icgion which is ti en sucked iway 
in both directions by ncighlsounng unstimulated 
tissues In Mimosa pudica basipital comluction 
takes place rapidly and easily Possibly the ictivaty 
of other living tissues ilong the eouluctmg zone may 
in some cases be involved even if it is not neeessary 
for eonduition m the stem It is also desirable 
that tlu results should be confirmed by other workers 
m waim eountnes 

roinparison m ly be maele with the conduetion of 
excitation in the cot\ leelon of i gr, css seedling which 
also seems to involve a stimulating substance In 
this oigan various stimuli striking on the tip ilonc 
bring about a responsive curvature m the elongating 
region below The excitation conducted from tip 
to responding region can pass through a liycr of 
gelatin after the tip has been cut off and stuck 
on again • It appears that Stark (lor at) has 
extracted the stimulating substance concerned An 
excitatory process capibleof passmg through gelatin 
has also been found by the present wnti r m roots 

But in these cases the mechanism of conduction 
in the tissues is still obscure, and probably different 
from that found in Mimosa It appears that conduc- 
tion may here take place in parenchymatous tissues, 
and it IS checked by local application of ana?sthetirs 
and other physiological agents 

R Snow 

• Bnvnn Jeown Bu d D Hot Get, 31, p 559 1913 ViaZ, JtArb t 
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The Third Air Conference 

By Prof L BaIkstow, F R S 

'HE Air Conference at the Guildhall, London | Farnborough and various experimental stations such 


^ occupied four sessions — the mornings and 
afternoons of February 6 and 7 — the first day being 
devoted to the reading of papers, and the second to 
their discussion Of the papers read, that of greatest 
interest to men of science was by Sir Geofirey Salmond 
the Air Member for Supply and Research on the Air 
Council, on The Progress of Research and Experi- 
ment ’ Before referring to tins paper and the sub- 
seouent discussion it is desirable to note some of the 
omts made by Sir Samuel Hoare, the Secretary of 
tate for Air who spoke immediately after the 
openmg ceremony by the Lord Mayor of London 
It was pointed out that the new Air Ministry had 
only been m office for three months and that the time 
had been all too short for the determination of a fixed 
policy I ater speakers emphasised the importance 
of the earliest possible declaration of policy and were 
not wholly inclined to agree that, so long as the world 
IS in a state of confusion and uncertainty military 
aviation must have the first and principal call on the 
nation s purse It was argued that civil aviation will 
have the same relation to the Air horce as the mercan- 
tile marine has to the Navy, and that the most 
economual expenditure of money uould Icid to a 
rearrangement of the vote so as to give a greater share 
to the commercial aspect . 

It was argued by one speaker that private enter- 
prise would be ready to find the capital for aerial 
transport when once it felt certain of a continuous 
and sympathetic policy on the part of the Air Ministry 
The Secretary of State for Air had previously said 
that he was trying to develop a consistent civil avia- 
tion policy, and for weeks past had been considering 
schemes for its organic development 
Ihc Conference was assureci that the Air Ministry 
fully reilised the importance of research and was 
anxious to foster it within the limitations imposed by 
finance It is necessary to bear in mind the fact that 
the word ' research ' does not mean the same thing 
to all men but in the sense in which that word is 
understood by men of science, there is a marked im 
provement in policy It may be some time before 
the effects of the change are cv ident in results for we 
have fallen on evil days but it is to the good that the 
tide has ceased to ebb 

The Air Ministry organisation was described by the 
Air Member for Supply and Research in his opening 
paragraphs He said Perhaps I may be forgiven 
if I describe to you our organisation for research, as 
I fear it is sometimes misunderstood In the first 
place there is the Air Ministry charged with the general 
direction of research The Air Ministry is advised by 
the Aeronautical Research Committee either on the 
initiative of the Air Ministry or on the initiative of the 
Aeronautical Research Committee as to the problems 
to be solved or as to the methods by which they should 
be solved A representative of the Aeronautical 
Research Committee works in the Air Ministry and 
has direct access to me on aU questions 

" The Aeronautical Research Committee does in- 
valuable work in investigating all sorts of problems 
and IS wonderfully assisted m its work by the National 
Physical Laboratory and a whole body of scientists 
who give their services free to the nation, as weU as 
by the great universities and consulting engmeers 
" These organisations deal with the theoretical 
solution of air problems in the domain of pure research 
But research cannot stem here , its practical appbea- 
tion has to be considered, and this portion of the work 
IS earned out by the Royal Aircraft Estabhshment at 
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as the Aircraft Experimental Establishment at 
Martlesham, and the Marme and Armament Experi- 
mental Establishment Isle of Gram 

A third organisation also exists, and that is the 
Aircraft and Aero engine Constructors, who maintain 
most capable designing staffs who constantly bring 
forward solutions of problems, which enable us to 
step forward I would be failing in my duty if I d^d 
not here acknowledge the debt this country owes to 
all these organisations, the joint efforts of which have 
undoubtedly brought our world position as regards 
research to a positioii second to none ’ 

This constitutes the clearest statement of the organ- 
isation yet given and it will be obvious to readers of 
Nature tliat research as defined by the Air Member 
\ for Supply and Research has a much wider range than 
research as imderstcKid by men of science In his 
interpretation, all technical development and experi- 
ment IS included and there is an absence of recognition 
of the usual criterion as to the fundamental or specific 
nature of the inquiry It is in conformity with this 
definition that the Director of Research in the Air 
Ministry has wholly different functions from the 
Director of Scientific Research m the Admiralty 
With adequate sulxhvision of funds and duties the 
matter of definition is unimportant, although the 
effect IS the nominal allocation of a large sum for 
research while in fact only a small fraction is devoted 
to scientific operations There are marked indications 
of a welcome change and that the advice of the Aero 
nautical Research txunmittee as to need for greater 
attention to fundamental inquiries is being acted on 

Sir Richard Glazebrook, chiirman of the Aero- 
nautical Research Committee, made during the Con- 
ference a spcciil appeal for fundamental research 
giving as subjects the study of the motion of viscous 
fluids from first principles the provision for full scale 
research on airships should these again come into 
operation and the study of the motion of aeroplanes 
in flight All these forms of inquiry are greatly 
assisted by lalxiratory experiments and wind channel 
tests on models of aircraft 

The mathematical treatment of viscous fluid motion 
has not hitherto received any direct recognition by 
the Air Ministry although the programme of the 
Aeronautical Research Committee leaves an opening 
for the staff of the National Physical Laboratory 
I he inquiry is however, being fostered by the De- 
partment of Scientific and Industrial Research, and 
by the governors of the Imperial College of Science 
and Technology Sir Richard Glazebrook asked for 
favourable consideration of such research by the Air 
Ministry 

The position of airship research was shown by the 
inquiry into the disaster to R38, but in pursuance of 
instructions from the Air Ministry the Aeronautical 
Research Committee has been unable to carry out its 
programme A paper by Commander C C Burney 
on ‘ The Establishment of a Self-Supporting Airship 
Service ’’ has led to a reopening of the subject and to 
a divergence of opinion between the Air Mmistry and 
Admirsdty which is generally regretted It appears 
that the Admiralty needs airships and is prepared to 
pay for them, but that the Air Mimstry considers itself 
to be the proper body for supervising their construc- 
tion While it IS hoped that the latter body will prevail, 
it would appear to require a change of poliw and a 
real desire to retrace its disastrous past Sir Alan 
Anderson expressed the jiomt bnefly when he asked 
whether it was really necessary to build airships at 
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considerable cost in order to put them into sheds and mental pilots of the Royal Aircraft Establishment, 
let them decay Probably this action typical of late working in co operation with a panel of the Aero- 
policy, had much to do with the objections voiced by nautical Research Committee have modified an 
representatives at the Air Conference to the pre aeroplane and flown it at an angle of forty degrees 
dominance of a military policy Tins is a momentous advance for it leads to the hope 

For heavier-than-air craft the feeling of the Con- that the danger arising from lack of control may be 
ference appeared to be that the tide was turning greatly reduced by further knowledge It is therefore 

notably in the case of fundamental research Sir gratifying to find that the Air Ministry is ready to 

Geoffrey Salmond mentioned many specific cxperi providi special aeroplanes solely for research by the 
merits and a few fundamental inquiries Those relating Aeronautical Rtseirch Committee It will be neces- 
to safety and trustworthiness received most attention saiy to develop instrument'- for the inquiry for we 
in the discussion but one item can be dealt with here are still without adequate means of observation in 

The dangers of flying are few so long as the engine is flight except for the simplest types of motion but 

running perfectly a state which i.imiot be relied on again the Air Ministry is ready to give assistance 
to persist for many consecutive hours Failure of the Our lead in aeronautical research has been greatly 
power plant brings about a forced landing and where reduced by America, but we appear to be regaining 
the ground is unsuitable an accident follows 1 he out powc r for progress and a continuation of present 
dangers are increased by a peculiarity of an aeroplane policy may be expected to lead to th it progress in 
when its wings are melmed to the wind at more than aviation which is vi ilcaily required for projected 
twenty degrees, for it then becomes imcon troll ilile developments m civil aviation ind for the defence of 
During the past year the trained and skilled expen the realm 


Industrial Applications of the Microscope 

A MEETING of the Royal Microscopical Society the neussity of pioviding facilities for more dehnite 
was held on January 24 for the purjiose ol instruction and training in tlie practieil use and 
inaugurating an imporUnt dejiarture in the history manipul ition of the modern niieioseope and outlined 
and attitude of the society towards nation il industiy the manner in which the Royal Microscojneal Society 
by the formation of a specul section to deal with the could be of issistmee to those who hid to use the 
industrial applications of the microscope mieroseojie in industrial processes Dr Bnslee 

Prof F J Cheshire president of the sixiety in further indicated the lines on which this practical 
his opening address, said that in iny ye irs igo it hid tiaining should proceed stirting with low power 
been seriously contended by some pessimistic fellows work the preparation mounting irid examiii ition 
of the Society that its principal work ol usefulness of speiimcns ind proceeding gradu.illy to the more 
was done Fveiits of late years, however, had dilfieult problems 

refuted that contention Why it was asked hive Dr [ S Gwens (Supcimtcndent to the Advisory 
we a Royal Microscopical Society and not a Royal Committee on Atmospheric Piillution) read i com- 
Tclcscopieal Society' Ihe answer wis obvious munieation on atmosjihene jiollution Iheimporl- 
In the case of the ttlescopc practically any tyio aiiee of this subject to those woi king 111 Urge factories 
could take out an instrument ol which he knew iiid to the gcncril health of the community was 
nothing or very little direct it to the moon or any insisted upon ind many in tt resting exhibits and 
Other object and could, with a little practice obtain lantern slides illustrated the mean . by which simples 
the very best image which that telescope was e ipablc of polluted ur wen collected and txamined The 
of giving The microscope could not be used m method adopted is one iti which a given volume 
that simple way ft was the most loinplieited of of ur is eolUeted ind then deprived of suspended 
all the optical instruments m common use and it matter by causing it to issue from the contiiner 
demanded in its user, a considerable iinount of is i jet md imjniige a gunst a prepared glass surface 
optical knowledge and manipulative skill before it M my unsolved problems were submitted to the meet 
could be used efficiently ind satisfactorily The use ing ind suggestions invited as to the best methods of 
of the microscope as a tool wis extending day by determining the actual natuu of the particles of dust, 
day, advancing step by step with the iceogmtion of oil micro organisms and other foreign matter collected 
the great importance of the study of micro organ In connexion witli the leather miking industry 
isms and micro structures The Royal Microseopual Dr Browning suggisted the more general use of 
Sociky had already carried out certain work in the microscope in the control of the v irious processes 
'connexion with the industrial applii itions of the Ik showed sections of skiii lieforc and after pucring 
microscope Sections, dealing with metallurgy, the ind st ited that 1/ it w is necessary to remove the 
manufacture of leather and of paper had been in elistic tissue by puenng then this could be con- 
existence for a short time, but it was recognised that trolled only by the use ot the microscope Samples 
these specific sections made it difficult for the society examined from sever il vmrees showed that different 
to deal, as it ought to do, with the practical applica manufacturcis were content with more or less re- 

tions to new mdustrial work In these circumstances moval of the elastic tissue They could not all be 

it had been decided to form a large general section right Every detail in the preparation of specimens 

dealing with industrial applications of the microscojie and the cutting of sections of leather was practically 

The work of the section would be to encourage, in demonstrated by Miss Scott and finished shdes were 
every possible way, the use of the microscojie in exhibited 

industry and, at the same tube to give the most Apparatus specially constructed for research work 
generous assistance to workers m the new fields of in many industries was demonstrated and descnbed 
endeavour Any one interested whether a fellow of by Messrs J W Atha and Co , R and J Beck, Ltd , 
the Soinety or not, would be cordially invited to attend The Cambridge and Paul Instrument Co , Ltd , 
the meetings of the section Ogilvy and co , J Swift and Son, and W Watson 

’ A communication by Dr F J Bnslee dealt with and Sons. Ltd 
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Prof. Michelson’s Work in Astronomical 
Interferometry 

TV/TR POST -WHEELER, who is on the staff of 
the American Embassy attended at the 
annual general meeting of the Royal Astronomical 
Society on February g to receive the gold medal on 
behalf of Prof A A Michclson, who was unable to be 
present himself 

Prof Eddington gave a most illuminating address 
on the reasons of the award explaining that the 
necessity for the great separation of the mirrors re- 
ceiving the pencils of light from the stars was to give 
sufficient difference of length of path to enable the 
rays from the two extremities of a diameter of the star 
to be in opposite phase, so that the bright regions of 
the image from one extremity should fall on the dark 
regions of the other and so cause the fringes to va^sh 
It was mentioned that the method had been success- 
fully applied to the measurement of the diameters of 
Jnpittr s satellites but the sUrs seem to have been 
considered hopeless, till recent physical work on the 
distribution of energy in the spectrum led to the con- 
clusion that the red stars have such dull surfaces that 
the brighter ones must have appreciable discs in order 
to give so much light 

The actual figure had been calculated for Betel- 
geuse and the observed diameter afterwards proved 
to be very close to it 

Some letters from Mr Pease were read, in which he 
described the great practical difficulties that were 
incurred in applying the method of diffr iction fringes 
and the long-continued trials that were hnallv crowned 
with success One of the earliest successes was the 
determination of the orbit of Capella J his gave, for 
tlie first time, a really accurate value of the mass and 
absolute magnitude of a giant star which had already 
proved of use in the physical studies that were being 
made on these bodies 

A recent interesting development of the Betelgeuse 
measures w as that the diameter came out different at 
different times to an extent much beyond the probable 
errors of the measures Attempts were being made 
to correlate these changes with the variable bright- 
ness and V inable radial velocity of the star, but it 
will be necessary to carry on these measurements 
for some time before a definite conclusion could be 
reached 

Prof Pddmgton went on to point out that the 
famous Michelson - Morley experiment, for which 
the Copley medal of the Royal Society was awarded 
in 1907 though not specially contemplated m the 
present award, might be considered as commg within 
its terms for the measures were made by interference 
methods, and the Question whether the movement of 
the earth through the ether could be detected was one 
of the highest astronomical interest He knew that 
their medallist was disappointed at the negative result, 
but the whole of the system of relativity had been 
founded upon it so that in his (Prof Eddington’s) 
opinion it was more fruitful than a positive restflt 
would have been 

In handing the medal to Mr Post- Wheeler he asked 
him to transmit to Prof Michelson their congratula- 
tions on his success and their good wishes for the long 
continuance of his fruitfullabours Mr Post-Wheeler 
replied m a few suitable words expressmg his sense of 
the pleasure it gave him to be there as the representa- 
tive of America, and thanking the Society for l^e 
houofir they had conferred upon his coun^ m the 
person of Piof Michelson 
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University and Educational Intelligence 

Birmingham — ^The Mitsui family of Japan has 
made a gift of 5000/ to the faculty of commerce The 
Council lias decided to apply the gift to the founda- 
tion of a chair of finance which, in view of the 
personal connexion of the Mitsui family with the 
university and of their generous contribution to its 
funds, IS to be designated the Mitsui professorship of 
finance 

Mr F W M Lamb has been appointed assistant 
lecturer in pathology 

At the annual meeting of the Court of Governors, 
the principal appealed for more assistance from the 
distncts surrounding the city These districts at 
present contribute only 3500I per annum to the 
university as against 15.000/ pven by the city, 
although half the students come from outside the 
city 

Cambridge — ^Mr J B S Haldane New College, 
Oxford, and Tnnity College, has been appointed Sir 
William Dunn’s reader in biochemistry Mr A 
Hutchinson Pembroke College has been appointed 
University lecturer m crystallography Dr C 
Shearer, Clare College, has been appointed University 
lecturer in embryology 

Manchester — The following lecturers have been 
appointed physics Dr J C M Brentano engineer- 
ing, Mr H W Baker biological chemistry, Mr A 
D Ritchie 

Oxford — 1 he vice-chancellor has appointed Sir 
Archibald E Garrod, Regius professor of medicine 
and student of Christ Church, to act as deputy 
for the current term to Dr Rudolph A Peters, 
fellow of Gonville and Cams College, Cambridge, 
who has recently been elected Whitley professor of 
biochemistry m succession to the late Prof Benjamin 
Moore 

The Weldon memorial prize, which was founded 
in 1907 by friends of the late Prof Weldon, to 
perpetuate his memory and to encourage biometric 
science, has been awarded to Dr Johannes Schmidt, 
director of the Carlsberg Laboratory, Copenhagen 
This prize is awarded every three years, without 
regard to nationality, sex, or membership of any 
university, to tlie person who, in the jucfgment of 
the electors, has, in the six years next precedmg 
the date of the award, published the most note- 
worthy contribution to biometric science Previous 
recipients of the prize have belonged to St Andrews, 
London, and Washington Umversity, St Louis On 
one occasion it was awarded to a lady, Miss Ethel M 
Elderton fellow of University College, London 

Sheffield — Mr W Vickers has been appointed 
lecturer m education and master of method 


Prof R V Wheeler, professor of fuel technolosy 
in the UniversiW of Shemeld, has been awarded the 
Greenwell medal of the North of England Institution 
of Mming and Mechamcal Engmeers, for his researches 
on coal 

The first of a roecial senes of lectures on " Master 
Minds and their Work,” arranged in cotuiexton 
the London County Council's scheme of lectures 
for teachem, was oehvered at King’s Allege on 
February j 4 by Dr Charles Singer, whpse sitbiect; 
was Leonardo da Vmci (1452-1519) The object 



February 17, 1923] 


NATURE 


241 


of the senes is to illustrate, by the history of 
' the wotk and influence of a few great men ol 
various nationahties the truth that in the study ot 
the history of science is to be found i strong ippcal 
to the spint of community among men It is 
suggested that this line of study will show that all 
nations have home their share in building up the 
structure of knowledge according to the opportunities 
and civilisation of the times Succeeding keturcs arc 
as follows -February 21 Dtscirtcs (151)0 1O50), 
Prof H Wildon Carr hebruary >8 Newton (10^2- 
1727), Prof A R horsyth A larch 7 Pisteiir (1822-- 
1895) Sir D'Arcy Power March 14 Hclniholtz 
(1821-189^), Sir VV M Bavhss M.nh 21 (it 
University College, Gower Strict W( r) Darwin 
(1809-1882) Prof Karl Pearson 

Thf annual prire distribution w is held at the Sir 
John Cass Technical Institute on \\ edm sda> Janu irv 
31, and the awards were distributed by “sir Thomas 
Holland The chairman of the govirmng bodv the 
Rev J F Mnrr in giving a suiiimary of the work of 
the Institute duiing the past session stated that 
during this penod a total of 1073 students hid bein 
m attendance — the highest hgiire -vet attained Ihe 
year had not been an easy one, for tinancial considi rv- 
tions were and still are conspicuously in the foic 
ground The needs of technic il education cannot be 
satisfactorily met without mutual trust and confideni c 
between the public authorities and those administer 
mg the funds placed at their disposal iml without i 
full belief in the national vahu of technical ctlucatioii 
Despite the restricted accommodation in the science 
departments, 31 students had been engaged in ri 
search woik and tiyo papers had been published, 
bringing the total number of oiiginal inycstigatioiis 
issued from the Institute to 1 20 hor the sei ond year 
in Succession a student of tiie metallurgy department 
had been awarded the first pruc (bilver Ith dal) m the 
City and Guilds of London Institute examination m 
non-ferrous metallurgy 

The Attorney General Sir Douglas McGarel Hogg 
distnbuted the prizes <it the Borough Polytechnic on 
Jnday, February 2 Mr J I eonard Spicer chair 
man of the governors, refen ed to the fact that Sir 
Douglas Hogg’s father Mr Qumtm Hogg was the 
founder of the great Polytechnic in Regent Street 
and Sir Douglas liimself had throughout his life bien 
associated with that Institute Sir Douglas Hogg, in 
his address, said with regard to the work of the Insti- 
tute that It was not their desire to turn out a number 
of half fledged amateurs to compete with the men m 
the workshops, but by technical instruction to enable 
those in the workshops to make themselves more 
efficient and to make greater progress m the industry 
4 to which they belonged The policy of the governors 
In supplementing the experience of the workshop by 
trade instruction, and of selecting teachers who them- 
selves had worked in the trades, is undoubtedly sound 
Tbe women’s side of the Polytechnic is strong, and 
some of the activities of the Borough Polytechnic arc 
, unique in the south-eastern counties of England the 
, School of Bakery and Confectionery has no parallel 
,Und the Department of Painters’ Oils, Colours and 
' Varnishes represents highly specialised and valuable 
-a -technological departments The Polytechnic has 
^received valuable assistance fyom expert trade com- 
nuMees, trades hmons, and associations of employers 

Ottier to keep its work closely related to the current 
, Uee 4 t of industry Principal Bispham m his report 
that both m quality and bulk the work of the 
, session was a record ortc and alt^ether a worthy 
to the former principal/ Mr C T Milhs, who 
fj^|^>eceatly retfred 
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Societies and Academies 

I ONDON 

Royal Society, Fibruarv 8--L Bairstow, Miss B 
M Cave, ind Miss F D Lang Hit icsistancc of a 
cylindii moving m a viscous fluid The cqu itions of 
motion of i VISCOUS fluid in the ajiprnximatc form 
proposed by Osctn irt tiken is i basis for calcula- 
tions of the risistanci of a ciiculir cvlmdtr ind the 
surface fiictum dong a pi me In the case of the 
ciniilir cylinder expinmcntd inform ition obtained 
It file N P L IS wholly suitable for the purposes of 
comparison with the present calculations \ resist- 
ance rotfhucnl is found which is about 30 per cent 
greater than tint obseived at the limit of the ringe 
ot observation ( alcul itious for the plane show 
singulinlits at the idgcs but lead to ,1 risistince 
winch IS in rough agreement with cxpinment — 
(» I Taylor fhe motion of ellipsoidal particles m a 
viscous fluid Accoiding to Di (r B Jcfleiy cllip- 
soidil partuks immersed in i moving visions fluid 
issiimc certain elelmitc oneiitalions in relation to the 
motion of the fluid Ellipsoid il partii ks of alu- 
Tmmum and itnnurscd 111 water gliss take up such 
positions but tlicj take i long time to get to those 
positions In the mcanwluk they oscillUt in the 
wav ineluatcel m Dr jefterv s analysis —W E 
Dalby rurtlier icscirihcs on the strength of 
mitendb In i new apparatus an alternating load, 
push and pull can be apph<^d to a test pieec m such a 
wiy that the curves of lo id end elislic cxten-ion are 
iceorded pliotogr iphic illy The >icld in tension and 
compression is loiind to be substantiilly the same, 
ind the modulus of el isticitv is the sime but alter 
lilting load IS met by altcnialmg response When a 
load of either sign is removed the re spouse is ekistic 
but impcifcctlj so Wiiina load is re ipplicd, but of 
opposite sign to the lo id removed the lesponse is 
mainly plastic By meins of a new instiument an 
iltirniting torque lan be ipplicd to i test piece m 
sutli a w ly til it the curves of toumc and e lastic twist 
are recorded photographic dlv 1 nis shows tli it liter 
luting torque is tntl by in altcrn iting response m 
sheir It IS possible to predict a prictical fatigue 
limit from these di igrams —I ewis F Richardson 
1 litory of the me isurcnient of wind by shooting 
spheres upward \ steel sphere about the size of a 
pea 01 i cherry, is shot upwirds from a gun, which 
is not rifled The gun is mtlined from the vertical 
lowinls the advancing nr and the tilt adjusted by 
trill until the returning sjilicic tails very close to the 
gun The tilt is then somi measure of a weighted 
average of the wind m the region extending from the 
ground up to the maximum height attameil Tins 
height Is found ftoin the time of absence ol the 
sphere The observation of the tilt and time is re 
pc.ited for greater and greater heights m succession 
Mathematically speikmg the problem mvofves a 

linear integral equation of the first kind," which is 
solved appioximately by transforming it into a 
moderate number of algebraic simultaneous equations 
In the general part of the theory on approximation 
which falls at the vertex of Bie trajectory is made 
A spec III and sufficiently correct theory or i correc- 
tion to the general theory meets this difiieulty — 
Ernest Wilson On the susceptibihty of feebly 
magnetic bodies as affected by tension When 
magnetite is subjected to tensile stress of 50-130 
kgrm per sq cm as a maximum, the susceptibility 
for a given value of the magnetic force at l^t in- 
creases and then decreases as the specific load 
contmuously increases, and exhibits a reversal pomt 
as m iron The magnetic force at which the percent- 
age increase m permeability has a maximum value is 
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less than the magnetic force at which maximum 
susceptibility occurs — I C Jaokson and H Kamer- 
Imgh Onnes (i) Investigations on the paramagnetic 
sulphates at low temperatures , (2) Investigations on 
the paramagnetism of crysbils at low temperatures — 
W D Womersley The specific heats of air, steam, 
and carbon dioxide — D 'W Dye The valve- 
maintained tuning fork as a precision time standard 
The valve-maintamed fork is steady in frequency to 
a degree beyond that required for most purposes 
The most serious cause of variation of frequency is 
that due to temperature ^ he temperature must be 
kept const int to o 1 “ C if accuracy to one part in a 
hundred thousand is required By the use of a 
special steel ( elinvar ") having a very small tern 
perature coefficient of elasticity, it is probible that 
the variation of frequency with temperature could be 
reduced to one-tenth that of orilmary steel forks 
The other factors causing variation of frequency are 
not themselves variable without attention to an 
extent which would cause a variation of more than a 
very few parts m a hundred thousand By suitably 
choosing the capacities and the anode voltage a 
variation of voltage of +ro jicr cent will cause a 
change of only about one part in <i million in frequency 

Geological Society, January at — Prof A C 

Sewaid president in the chair S H Haughton 
On reptilian remuns from the Kirroo beds of East 
Africa Three specimens of a sm ill fossil from black 
shale from the middle of the Karroo form ition near 
Tanga, on the coast of T tnganyika Terntorv represent 
a new genus and species of vqu itic reptile resembling 
Mesosiurus It may be regarded as an aquatic 
adaptation of Youngma If so the shale at Tanga is 
approximately of the same age as the Middle Beaufort 
beds of South Africa — Rev C Overy Glacial suc- 
cession m the Thames catchment-basin A definitive 
succession giouping for high-level gravels of the 
Thames catchment basin is established A norm 
senes with effective nomenclature for the Berkshire- 
Oxfordshire area is suggested namely, P,5o Pmo 
Pm». Pj»o Pfio Puo. Pi9j Grading and analysis in 
the H impshire and London areas result in the 
establishment of the norm series for the whole river- 
wstem In this way light is thrown on the age of the 
Gonng Gap, the mode of deposition of the plateau- 
gravels, glacial succession in the Thames basin, and 
the bearing of the distribution of drift constituents 
on the history of the fbames n\ er system Evidence 
is given for the course of the pre-Pleistocene Thames, 
for the continuity of the Evenlodc Gonng Gap 
Henley Gorge, Colne I ca divide, and Essex-coast 
system 

Physical Society, January 26 — Dr Alexander 
Russell in the chair — C Chree A supposed relation- 
ship between sunspot frequency and the potential 
radicnt of atmospheric electricity Dr L A Bauer 
as concluded that both the range of the diurnal in- 
equality of atmospheric electricity potential gradient 
and the mean value of the element for the year increase 
and dimmish with sunspot frequency The conclusion 
was based on observational data from the Ebro 
Observatory, 1 ortosa Spam, between 1910 and 1920 
Kow electrical data troni two penods of years, the 
Ebro data utilised bv Dr Bauer, and magnetic data 
from Kew Observatory were treated mathematically 
The results indicate that if a relationship of the kmd 
exists, the sunspot influence must be very much less 
m the case of atmosphenc electricity than m that of 
terrestrial magnetism — J J Manley A further 
improvement in the Sprengel pump The pump was 
desenbed m Proc Phys Soc , vol 34, p 86 The 
present improvement provides a mercury seal during 
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penods when the pump is out of use, whereby the 
formation of fresh-air sluns is prevented — D Owen 
Null methods of measurement of power factor and 
effective resistance in alternate current circuits by 
tlie quadrant electrometer The methods are ex- 
tended to high-tension circuits The usual formula 
for the quadrant electrometer is applicable only when 
the needle is maintained at its mechanical and 
electrical zero — C E Prince An electro-capillary 
relay for wired wireless The relay is intended for 
use with 1 callmg device m connexion with high- 
frequency currents acting as carrier waves for 
telephony over power-mams The high frequency 
current is rectified and passed through a thread of 
mercury which is contained m a eapiflary tube and 
IS m contact at each end with some acid containing 
platinum leads The passage ot the current causes 
the mercury thread to move The capillary tube is 
arranged hon/ontally on a beam which as soon as 
the mercury moves overbalances in consequence of 
the weight of the latter and closes the circuit of a call 
bell or lamp In senes with the thread and with a 
rectihcr is arranged a condenser in which the charge 
that has p issed round the circuit is stored, and after 
the call this eh irge is sent through the mercury and 
acid in the reverse direction this restores the 
mercury to its original position If the call be un- 
inswcrcd the same result ls produced more slowly by 
a high resistance leak The instrument responds to 
currents of 4 01 5 or even 2 microamperes The total 
movement appears to bo proportional to the coulombs 
which pass 

Linnean Society, Febru iry i —Dr A Smith Wood- 
ward president, in the ch ur —bir Sidney h Harmer 
On Cellularmc and other Polyzoa —Sir Nicholas 
Yermoloff Notes on Chdetoccros and allied genera, 
living and fossil Chaetoceros is highly differentiated 
for peligic lift It occurs in the planktons of the 
colder se^is sometimes, especially in spring, m colossal 
numbers Some 100 living speties have been de- 
scribed, but only 6 or 7 are common in the planktons 
The patent cells each consisting of two valves with a 
hoop between them form colonies, holding together 
by means of long setoi they have thus gieat floating 
capacity Several species develop internal organs, 
coverecl with i thick siliceous wall, called statospores, 
inside the mother-cells Their function is not known 
The mother cells, or colonies as such, never appear 
in any fossil marine deposits, though the spores appear 
fairly often The spores of Ch-etoceros have been 
taken in the past as separate Diatom genera, and 
classified and named as such Fossil spores of 
Chaetoceros are frequent in Miocene diatomaceous 
earths The most common form is Syndendrium 
Ehr , the sjxire of Chcetoceros diadema Gran, which is 
very common m the planktons — H I Clark Some 
echinoderms from West Australia 

Cambridge 

Philosophical Society, January 22 — Mr C T 
He)rcock. president, m the chair — Sir Joseph Larmor 
(i) The stellate appendages of telescopic and entoptic 
diffraction (2) Can gravitation really be absorbed 
into the frame of space and time ? {see Nature, 
February 10, p 200) — H F Baker The representa- 
tion of a cubic surface upon a quadric surface — ■ 
H Hartridge and F J W Roughton Measurements 
of the rate of oxidation and reduction of haemoglobin 
Methods were devised for estimating instantaneously 
the percentage saturation of haemogkibin with oxygen, 
for mixing ihstantaneously either rMuced hsmogiobl^ 
with an oxidising agent or oxyhaemoglobin with A 
reducing agent, and for prepanng rapidly the reduced 
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haemoglobin solution m large quantities Oxidation 
takes place exceedingly rapidly , in approximately one- 
hundredth part of a second at io“ C whereas rcduc 
tion takes approximately one second llu rate of 
reduction agrees with the formula deduced on the 
assumption that the reaction is mono molecular and 
the ratio of the rates of the two reactions was of the 
same order as the value of the equilibrium constant 
In the body both changts take place at temperatures 
considerably higher than those used 1 hey would be 
expected therefore to be even f ister (some ten or 
twenty times) m the body th in in these cxix,rnncnts 
— J T Saunders A method of measuring the carbon 
dioxide output of aquatic animals The method is 
based on the fact that from measurements of the 
hydrogen ion concentrition of solutions of bicarbon 
ates of known concentration m equilibrium with 
carbon dioxide the tension and so the amount dis 
solved, of carbon dioxide cm be cilciilitcd — Miss D 
Eyden Changes in the specific grivity of Daf>hnta 
fulex L Daphnia pulex incriases in spccihc giavity 
immediately after feeding md diminishes after 
starvation These eh inges m ly account lor the 
vertical movements of forms living in the plankton 

Dublin 

Royal Irish Academy, January 22 —Prof Sydney 
Young president in the chair — A K Macbeth The 
action of sulphur chloride on imnioma and on oiginic 
bases The action of sulphur chloride on amnionii 
was examined quantitatively No sulphur mtn<l< 
hitherto unknown was isolated but a new derivative 
containing sulphur, nitrogen and hydrogen was 
described This compound which it is jiroposcd to 
call hexasulphamide, appears to liave the com- 
position S,NH, The action of sulphur chloride on 
the aromatic amines was examined qu iht itively ind 
the course of the reaction at low ternpci itures 
was studied with o-toluidine N-dithiotoluidinc 
being isolited — 1 P C Kirkpatrick Ch tries 
Willoughby fellow of the King and Queen s t ollege 
of Physicians In 1690 Dr Charles Willoughby 
wrote a paper dealing with the pohtical economy and 
vital statistics of Ireland which he sent to William 
King then Bishop of Derry It was published in full 
in the Proceedings of the Royal Irish Academy m 
1857 Recently a letter from King his come to light 
in which he gives information about the condition of 
the people in the country ind the difliculties m 
collecting statistical information borne letters from 
Willoughby to King throw an interesting light on 
medical practice in Dubhn at the end of tlie seventeenth 
century While studying medicine m Padua, whcie 
he graduated M D in March 106^/4, Willoughby 
«made a collection of botanical sptcunens which he 
afterwards presented to Merton College Willoughby 
was one of the founders, and was the fiist director of 
the Dublin Philosophical bociety, and m 1675 he was 
elected president of the College of Physicians lie 
died in 1694 

Paris 

Academy of Sciences, Januiry 22 — M Albm 
Haller— -G Bigourdan The eoordinitcs of the 
^ Observatones of Muette and Passy — I Lecornu 
’ The orbittof Mercury A development of a sugges- 
tion of M Haag in a recent note showing that the 
displacement of the perihelion, of Mercury lan be 
Explained by adding to the Newtonian attraction a 
Bmall tangential force and a small force directed 
towards the sun — I Maquenne Remarks on a 

WBoent communication of MM P A Dangeard and 
Pierre Dangeard A discussion of some consequences 
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of the observation that leaves of Amuba papomca 
suffer no loss of v%ahty over a period of several 
months if preserved m a vacuum and exposed to 
light — I Leclatnche ind H ValUe Vaccination 

agunst symptomatic anthrax by toxins A discus- 
sion of the difliculties and limitations attending 
vacem ition bv toxins derived from li L kauvoet — 
A Blondel The dctcnnmation as a function of the 
imti-il conditions of the free oscillations of alternators 
working m parillel and connected individually with 
motors with theoretic tl regulation instantaneous and 
fixed Appheition to synchronous motors — A de 
Gramont Observations on the structure of the 
chromium spectrum Directing attention to the 
rccdit oxpirimintal confirm ition by M Catalan of 
the theoretical views projiounded bv the author m 
November 1922 — C Guichard Polar ligurts re- 
ciproeil witli respect to a sphere — \ Guntz and 
Benoit lilt belt of oxid ition of the metals of the 
alkiliiic earths A lepctition of earlier work with 
purer 111 it( rill Flu belts of oxidation of calcium, 
strontium and bmum were found fo be 152 7 141 8 
and 1 14 04 e dories respectively — \ Bigot md Mine 
J J^r^mine New obsc rv itions on the ideology of the 
H igut (Manche) M Philippi ( rl luge lud was elected 
conesponding member for tlie section of mineralogy 
in the place of the late Otto lehminn -Lrwand 
Kogbetliantr Ihe double means of Ceskro — S 
Stollow Continued functions and their denvitivcs 
- ( Kuratowki The elhctivc existence of functions 
rcpiesciit iblc analytically every Bure class — M 
Altiaume 1 he nomogr ipliic resolution of systems of 
tqiidions II ( Levinson Ihe I'lnstcm grivita- 
tion ot systems -1 inik Picard Remark on the 
prt e ( (ling < oinmmiication — ( i PoiviUiers A method 
of stermseopu represent it ion of topogriphu d sur- 
faces — P lid Dienes I he rcl itivist electromagnetic 
tlieorv (» Gire The dissoei ition ot potissium 
chloro irid itc Pierre Steiner The ultruiolet ab- 
sorption speetri of the dkiloids of the isoqumohne 
group Narcotinc hydnstine md hydroeolarmne 
lh( ultriviolct absorption spectrum of ninotmc is 
ehterrmiud by the btii/cne nng of its molei ule the 
isoqumohne nucleus only di places the absorption 
towirds the red end Foi jiipavenne on the con- 
triry it is the isoqumohne and not the benzene nng 
which IS the determining fictor — \ Catalan The 
structure ot the arc six-etra of molybdenum selenium 
and chiomium — h W Khngstedt The ultraviolet 
speetr i of miliiic and the toluiehnes The icsults are 
given in di igrain foiiii and differ considerably from 
the dabi obt nnt d by e 11 her woikcrs in the same field 
— Mile Chamid 'l he ionisation pioduced by the 
hyelr ition ol quinine sulphate \ direct connexion 
between ionisation md the amount of water taken up 
IS proved —A Bou'^at \ class of unstable hydrates 
known as liyelrates of gases Ce/nfirmation of M 
\ ill ird s hypothesis Many gases form hydrates 
possessing the following properties their formula is 
M OHjO they arc unstable formed with a small 
heat evolution sbirtmg with the constituents in the 
solid st itc and on dissociation lose all the six mole- 
cules of w iter at once — I Franchet A new in- 
dustrial material of the neolithic age An account of 
the discovery of neolithic agricultural implements 
made of polished smdstone at Piscop — Pierre 
Lesage The pcisistence of the characters produced 
in plants by salt —Antonin Nimec and Kvapil Karel 
The biochemic il study of forest soils — V Crimieu 
1 he growth of plants and the principles of physir,s — 
L M Betancia The ageing of the haematic cell — 
G Ramon Dissociation of the diphtheria toxin- 
antitoxm complex and the recuperation of the anti- 
toxin — F Heim, E Agaese-Lafont, and A Fed The 
rdteb of lead and turpentine in the professional 



pathology of painters From a comparative study 
of painters divided into two grofps, one using paints 
containing lead and the other working with lead-free 
paints the authors conclude definitely that it is not 
turpentine but lead and its compounds which are the 
cause of renal lesions and hypertension in painters 
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Intellectual Regimentation 

S IR MICHAEL SADLER has done a good service, 

“ one stroke of faithful work,” by envisaging 
again the question whether teachers should he Civil 
Servants The title of this article is one of manv 
happv phrases in his brilliant, if not altogether con- 
clusive address at the annual meeting of the Assistant 
Masters’ Assoeiation Our present measure of freedom 
from State rontrol in education, he said, was the 
possibility of resisting if the need arose, “ intellectual 
regimentation" Against this important but contin- 
gent attribute of mtclleetual freedom, the primrose path 
of St itc control of education appears to lead to rare 
ind refreshing fruit foi tcaihcrs One of the sequela 
of the Burnhim salary scale with its regular increments 
has been thit senior assistant musters and mistresses 
in secondary sc hools run considtruhlt risk of being dis- 
plieed bv younger teachers entitled to lower salaries 
under the scale It is stated indeed that tearhers have 
been dismissed in this way purely on grounds of 
economy In iny event, there must be 1 tendency 
unde r esisting i inditions for the teac hing profession 
to become immobile 

State control of education would offer to tearhers 
>ecunty of tenure, fair if not generous salaries and 
pensions, an impartial system of promotion and 
trinsfcr It would secure greater uniformity m the 
work and organisation of our sc hools, a higher standard 
of scholarship and training in the teaching profession, 
and a stricter discipline These results have been 
atUined more or less completely in France and Ger- 
many where the influence of the State on education is 
more “ decisive and peremptory ” than in Great Britain 
Fnglish-sileaking countries have usually preferred to 
leave the appointment of teachers m the hands of local 
boards, corporate bodies, or individual employers 
But with the Labour Party definitely c ommitted to 
a policy of nationalisation on a large scale, the question 
of State control of education in Great Britain cannot 
‘lie regarded as purely academic Sir Michael Sadler, 
while expressing his personal preference for our present 
system, thought the trend during the last five years 
had lietn m the direction of State control Mr Fisher’s 
Superannuation Act for teachers, for example, was 
closelv modelled on the Civil Service pension system 
Further, the finance of public education has in recent 
years become so chaotic that the magic wand of 
bureaucratic rontrol may be invoked to produce some 
sort of order W e must not forget that, two generations 

ago, under somewhat similar conditions as regards the 
standard and efficiency of elementary education, Mr 
Robert Lowe introduced the system of “ payment by 
results ” , a system which its author commended on the 
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ground that the nation would be assured of value for its 
money In the present distressing condition of the 
national finances, the president of the Board of Educa- 
tion may be searching for some empirical solution of 
our educational troubles which he could commend for 
the same reason 

If the straight issue be joined between intellectual 
freedom and bureaucratic control, we have no doubt that 
m the present temper of the public and of the teaching 
profession, the decision would be emphatically against 
bureaucratic control In the recent educational con- 
ferences, the point of view of the teachers on this Tractalw Logtco-Phtlosophtcus By Ludwig Wittgen- 

qucstion was expressed witliout reservation or am- (International Library of Psychology, Philo- 

biguity The fact is the war has produced a marked ^ophy and Scientific Method ) Pp 189 (London 

mistrust of “ regimentation ” m any form, mistrust of Kegan Paul and Co , Ltd , New York Harcourt, 

both its metiiods and its results English people, in Brace and Co , Inc , 1922 ) 10s 6 d net 
accord with their history and traditions, will show T ) EADERS of Mr Bertrand Russell’s philosophical 

great caution m adopting any form of organisation 1. V works know that one of his pupils before the out- 

which may tend to thwart the free growth and play break of the war, an Austrian, Mr Ludwig Wittgenstein, 

of personality and the full exercise of political freedom caused him to change his views m some important 

By ensuring the nmet>-nine parts of education which particulars Curiosity can now be satisfied The 

IS diligent and orderly routine, we must not stifle the “ Tractatus Logico-Philosophicus ” which Mr Ogden 

hundredth part, which is art has included in his new library of philosophy is a remark- 

This, however, is not to say tliat the problem of the able and strikingly original work It is published m 

relation of the State to education does not exist On German and English in parallel pages It is difficult 

the contrary, the question of State control is en- to appreciate the reason for this, seemg that the 

countered not only in education but also in other pro- author is evidently familiar with our language and 

fcssions such as medicine and the promotion of scientific has himself carefully revised the proofs of the trans- 

research, and, more urgently perhaps, in the extensive lation Also we should have liked to have the 

field of industry Any advance m dealing with the Tractatus without Mr Russell’s Introduction, not, we 
question m one aspect must affect others and orientate hasten to add, on account of any fault or shortcommg 
the national mmd towards a general solution Wc m that mtroducUon, which is highly appreciative and 

plead, therefore, that the best creative thought of our m part a defence of himself, m part explanatory of 

teachers, men of science, and statesmen should be the author, but for the reason that good wmc needs 

dedicated to the question of defining the true function no bush and that Mr Russell’s bush has the unfortunate 

of the State in various departments of our national life effect of dulling the palate instead of whetting the 

Without attempting to explore-t^e question in all its appetite In his penultimate sentence Mr Russell says 

implications, we would suggest tMt if in any particular “ To have constructed a theory of logic which is not 

case State control or nationalisation if found to be the at any point obviously wrong is to have achieved a 

best solution of existuig difficulties or the best policy work of extraordmary difficnilty and importance ” We 

for the future, its form should be adapted to special agree, but how unmspinng when compared with Mr 

conditions In teaching and scientific research par- Wittgenstein’s own statement of aim “ What can 

ticularlv, spiritual values must be conserved, mechanical be said at all can be said clearly, and whereof one cannot 
methods avoided, and the workers themselves as the speak, thereof one must be silent ” 

real experts must be assured a fair share of direction In fact, when we come to the root of the matter 

and control Some amount of ‘‘ intellectual regunenta- there seems to be httle m common between pupil and 

tion ” may be.pecessary ui the fight against 4 ;norancc teadier When we read Mr Russell’s works wfi 

and vice and m attacking complicated scientific prob- 
lems But from neither the teacher nor the scientific 
worker will the best results be obtained if their direc- 
tion and control come from an authority which they 
may regard as external, ignorant, unsympathetic, and 
autocratic In submitting these observations, we are 
in no sense attackmg the policy of the Labour Party 
NO 3782, VOl- I 1 1] 


feel mdeed that what we can know of the universe is 
little enough in comparison with what we can never 
know, bat yet he recognises no limit to the logical 
classification of its constituent entities Indeed he ' 
seems to aim at an exhaustive mveptory, at least of 
classes Mr Wittgenstem, on the other hhrld, 
iis feel with Spinoaa 'diat our khowledge is limited 


or any other pohtical party An eminent politician 
has suggested that we are all socialists nowadays 
This IS true in the sense that our work is directed in 
an increasing measure to the good of the community 
The question of State control is one of method and 
machinery rather than of ideal, and should be studied 
m a cold scientific light, without personal or political 
prejudices or vituperation 

Formalism and Mysticism 
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two modes of the existence of a being who himself 
exists m infinite modes 

The Tractatus consists of seven mam propositions 
Six of which admit of expansion and aim at sajing 
clearly what can be said The seventh admits no 
expansion It affirms the limit of what is expressible, 
the mexpressible, and it acquiesces in silent e In 
its form, the Tractatus rcuitls the Monadology of 
Leibniz, m its content, it approximates, as wc Iia\e 
mdicated, to Spinoza logn is the ladder bv whuh 
we nsc to a vantage-point from whidi we siirves 
reality, but when we liavc risen wc recognise that 
the logical propositions whith have support! d us are 
m themselves meaningless wc must throw them awa\ 
in order to see the world nghth, and then late to 
face with realit>, we find it is mexpressiblt 

The SIX mam propositions .are the rungs in the 
ladder (i) The world is everything that is the <asc 
(a) What is the case, the f<aet is the exisunrc of 
atomic facts (3) The logit al picture of tlic farts is 
the thought (4) The thought is the significant pro 
position (s) Propositions are trutli - fum turns of 
elementary propositions (an element arv proposition 
being a truth-function of itself) (6) 1 h« genera] form 
of truth - function is (omitting the symbols .md 
substituting the interpretation) that evei> proposition 
IS the result of successive appluations of tlie operition 
of negating all the propositions making up ana set 
of propositions, to the elementarv propositions Ibe 
seemmg obscurity of this last sentence mav perlups 
be removed by a quotation “The propositions of 
logic demonstrate the logical properties of propositions 
by combming them into propositions whu h sa\ nothing 
In a logical proposition propositions an In ought into 
equilibrium with one another, and the state of tlie 
equilibrium then shows how these propositions must 
be logically constructed ” 

These six mam propositions are not elaborated m 
the deductive or analytic manner, but it is shown that 
a number of propositions depend upon them in a w ly 
which proves that logic is a constructive process It 
*‘'^will be seen, then, that the Tractatus is not \ book to 
be read cursorily , every proposition will onl> be under 
stood if the reader succeeds m himself Ihinkmg the 
thdught of It Its appearance is a notable event m 
the philosophical world and will be received m many 
^ quarters as a challenge 

Probably the central pomt of interest is the meaning 
‘ which Mr Wittgcnstem attaches to what he calls the 
\tltomic faiJt Outwardly it appears to agree with what 
Mr Russell describes generally ^ logical atomism, but 
\ ^ben we get down to the atomic fact itself, it beromes 
different from Mr Russell’s description of the con- 
element as the modern sdentific conception of 
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the atom is different from tlic Demoentean For Mr 
Wittgenstein the atomic fact is a system “ In the 
atomic fact objects hang one in another like the 
members of a chain ” Further on lie tells us we 
must not say, “ the complex sign aRb says a stands m 
rekalion R to b” , what we must sav is “ i/iat a stands 
m a icrtain relation to b savs that aRb ” If we accept 
this what IS left of the famous theory of relations ? 
Also to Mr Wittgenstein those well-known nonsense 
propositions whicli play so large a role in tlie Russellian 
logn are nonsense, that is they are not propositions, 
thev arc nothing 

Ilu interest of thcTrutitus will doubtless i iilm mate 
for most students in the nivstuism with which it 
I om hides Pure formalism in logic must mean 
mjsticisni in philosophy ‘ logic is not a (licorv but 
a roflivion of the world ” It is transcendent logic 
is Imguage It is the clear expression of all that is 
expicssible But when we luve said all that is siyable 
there rcinuns unexpressed, incxpressihli , the w'lll, the 
life the that we live vs distinct from the hme we live 
“Of the will we cannot speak ’ If good or bad 
willing c hinges tlie world, it i vn onlv change the limits 
of the world not the fails” Philosophv when it 
follows tlic right method and savs nothing hut what 
eui he said savs nothing which eonrerns pliilosophy 
Such IS the conclusion of this remarkable, thought- 
provoking hook 

llicre IS one serious omission of the editors which 
at tunes is embarrassing to the student Writers are 
re terrrd to whose spe c lal theories the reader is presumed 
to know but there arc no relcrc iircs to guide him should 
he w ish to c onsult the originals 

II WlLDON ( ARR 


Outlines of Astronomy 

(.emral Aslronoiin By H Spencer Jones Pp 
V 111 + 3<)2 t 24 pi ites (London P Arnold .ind 
(o , 1022 ) 2ii net 

"'O deal in any edequate sense ar.d in an elementary 
X manner with the whole subjei t of a>-tronoiny 
requires both inclinations and aptitudes which are not 
altogether common It is a field in which the greatest 
success mav fairly be claimed for English and \mcncan 
writers Thus m France, in spite of a genius for 
scientific romance which serves admirably in an allied 
and more restricted domam, the pen of Arago has 
found no conspicuous successor Similarly in Germany 
the continued success of “ Newcomb-Engelmann ” is 
not merely a tribute to the ongmal American master- 
piece, but also betrays a native mabihty to create a 
serious nval In one case we may suspect a natural 
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'impatience in tracmg detail over a vast region, m the 
other a lack of that discnmmating power which is 
needed in order to keep the detail in its due subordinate 
place A nice sense of proportion and construction 
IS as necessary as a sufficient technical equipment, and 
modem specialism is scarcely conducive to the com- 
bination of these qualities 

In his preface Mr Jones alludes to the twm diffi- 
culties of inclusion and omission But an author need 
not be obsessed by such problems in drawmg the 
outlines of a science for the benefit of the unmstructed 
His IS the right to choose his own material A critic 
may msist on orderly arrangement, coherence, and 
critical accuracy He may go further and point out 
that what purports to be a complete picture falls far 
short of the intended aim, that essential features are 
lacking But the author will do well to anticipate 
these two lines of criticism m a different spirit I he 
first IS universal, and applies to all books as works of 
art or science The second is truly pertment, and >et 
may he disregarded by the author Bor he must draw 
the picture as he Inmself sees it, and not as he imagines 
others will expect it to be drawn Let it be incomplete 
or exaggerated, if that cannot be helped, but let it 
represent a personal view In this way there is at 
least more to be gained than would otherwise be lost 
It IS only thus that a really fresh and graphic delinea- 
tion becomes possible, and that is not altogether easy 
in a field where the predecessors have been many and 
some of them distinguished Mr Jones has success- 
fully mam tamed his independence, and the result will 
be recognised as conveying a consistent, complete, 
and ]ust representation of modem astronomy within 
the assigned limits of space and technical reasonmg 
A very simple algebraic or tngonometnt formula is 
introduced occasionally, but the arguments, though 
generally effective, are elementary, and involve little 
or no formal mathematics The book is written in a 
clear and simple style, and the illustrations have been 
chosen with judicious care 

The last three decades have witnessed a wonderful 
transformation in astronomy To the undiscermng 
eye the progress of the science dunng the nineteenth 
century may well have appeared dull It was then 
that the foundations were being laid for future advance, 
and this on two distinct Imes Steady adherence to 
established methods was laboriously accumulatmg the 
material on which notable generalisations and a more 
critical ywv at the whole subject could be founded, 
and at time more enterprising spints were 

making 'trial of new methods which, owmg to diffi- 
culties of technique, were not always immediately 
productive It has so happened, that the triumph over 
these difficulties, with the provision of new and powerful 
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instrumental resources, has comeuied with the cntical 
discussion for which the stores of existing observations 
were npe The result of this confluence is that a text- 
book of general astronomy written in the nineteenth 
century, however excellent at the date of its appearance, 
could scarcely be brought up to date by any process 
short of re-writing the whole of it more or less com- 
pletely 

It is, however, obvious that the foundations of 
astronomy have been so well and truly laid that the 
earlier chapters must follow a long familiar track 
The landmarks are old, but even here there is some 
liberty of choice, and Mr Jones’s choice appears both 
fresh and judicious A dear preliminary chapter on 
the celestial sphere shows that the author intends to 
be serious and not merely popular It is not evident 
why the definitions of the ecliptic and celestial longitude 
and latitude are deferred to a later chapter The two 
chapters which treat of the earth ate excellent, the 
topics being well chosen and discussed at such length 
as to make them really instructive The statement 
(p 42) that twilight is least at the equinoxes is in- 
correct, in this country shortest twilight falls some 
three weeks nearer the winter solstice In the chapter 
on the moon, which follows, a clear statement of the 
principal features of the lunar motion is very welcome 

The treatment of the sun naturally introduces the 
results of more modern work It is curious that the 
word photosphere does not seem to occur, and the 
subtle problem connected therewith is entirely ignored 
The subject of eclipses is explained very lucidly in a 
separate chapter Here it mav be noted that the mdex 
IS capable of improvement Thus the Einstein test by 
the deviation of stars m the field of the sun is described 
(p 15 s), but omitted from the index, and the same 
thing happens with Janssen’s and Lockyer’s discovery 
(P t 3 ®)> that It was possible to observe prominences 
without an eclipse 

As one would expect from the author, the chapter on 
astronomical instruments is excellent, dealmg with the 
more important modern types in a lucid manner 
Astronomical observations are also explained briefly- 
but clearly A very attractive account of the planets 
and their systems is preceded by a simple explanation 
of the mam features of planetary motion, and followed 
by a desenptive treatment of comets and meteors 

The concluding secUon of the book consists of three 
chapters dealing with the stars and the stellar system 
in the light of modem research Possibly a fuller 
discussion of the whole of this fascinatmg subject 
would have been welcome, but restramt is necessary 
in a branch where research is progressing at a particu- 
larly rapid fate, and within the limits of space assigned 
It is difficult to sec how a better choice of subject- 
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matter could have been made Ihe subject of photo- 
metry receives that attention to which its importance 
entitles It On the other hand, radial motions art 
passed over with little mention The lonlusion of 
Bctelgcuse (p 285) with u Bootis is curious, and other 
slips will be noticed The spectroscopic determination 
of the jiarallax of a ( entauri (p -j^o) is due to \V 11 
Wright (not to Campbell) An argument oC( urring 
in the section on short-period variables is quite un- 
sound , It would be just as reasonable to assirt that 
the earth-moon system cannot be bin-irv on simihr 
grounds But m surh matters allowantc ought to be 
made for the need for brevity 1 he sulijei t of these 
three final chapters might casih he cxpandid into a 
large volume 

It cannot be denied that the hook is marrid by a 
number of minor errors They mav be attributed to 
the want of the author’s revision, owing to the riant 
eclipse expedition of which he was m diarge In 
passing a book through tlie press the most zealous and 
competent editor can s(arielv replace the author 
himself Certain corrections are exiled for in the 
interest of aicura< y and for the instruction of the 
senous student, and will be exsilv introduced in a 
later edition In the meantime, the general rtader 
should find in the present work an interesting review 
of the methods and principal features of modern 
astronomy, from which he can gam an insight into its 
spirit and general trend If C P 


A Text-book of Metallography 

An Introduction to the Study oj Metallography and 
Macrography By Dr L Guillct and A Portevin 
Translated by L Taverner With an Introduction 
by Prof H C H Carpenter Pp xvi-i- 289 -(-Platts 
cxvii (London G Bell and Sons, I td , 1922 ) 
3or net 

T he handsome volume before us is the largest 
general text-book of metallography that has 
yet appeared m English, and the preface states that 
the authors have in preparation a still larger tre itise, 
which IS evidently intended to deal with the subject 
very fully Their presentation is essentially Trench, 
and is worthy of the school founded by Osmond and 
Le Chatelier In any historical account of the origins 
of metallography the name of Sorby is necessanly 
mentioned, but neither the authors nor Prof Carpenter, 
who writes an introduction, quite do justice to his 
remarkable work Sorby not only devised the method of 
preparing and examinmg micro sections of metak, but 
he also described correctly and identified the principal 
constituents of several varieties of iron and steel, and 
recorded their structures in photographs which leave 
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nothing to be desired in clearness and accuracy These 
photographs appeared in 1887, or seven y^cars before 
the classical paper of Osmond, m which the study was 
advanced many stages further 'sorbv 's experiments 
were utually m.ule, at least with the lower powers, 
in 1804 but the lack of mterest taken in them by 
m inufai turers led him to put them asifle until the 
work of Mxrtins again direitid attention to the use 
of the niicrosiojxc in the studv of metds 

llie < haratteristii feature of tins volume hv Messrs 
GuilUt and Portevin is its wealth of illustr itions, 
mostlv excellent The It ist satisfactory are those 
showing the process of rci rvstxllisation in cold-worked 
metals for which better mat end is now available 
T iken as a wliolt, however, the plates reach a very 
higli stand ird live equilibrium diagram and other 
thcorttu il sations arc treated hrieflv but clcirly, and 
more stress is liid on practiial appliiations than is 
usud ill text books The physical projitrties of dloys 
are onlv lursorily reviewed, and the experimental 
dtt< rmination of thanges of volume miglit well have 
been desiribed in view of the fact that dilatometrie 
results ire used 'rcely m thi account of the special 
stiels The ihapttr on mechanical testing describes 
French iiivcliines, and needs to be supplemented for 
English reidcrs Mo fatigue test is included, and the 
list of etching reigents (awkwardly called “ etc Innts ”) 

IS rither meagre, and might well be inlirged The 
concrete studies of groups of technical allovs ire very 
useful, and bung together a large amount of inform ition, 
but the section cm alloy steels is out-ofdite, it is 
bisecl on the oldir papers of (luillet and the important 
group c)f light allovs receives little attention 
Ihe most novel feature of the work is the section 
devotid to macrography This is actualK uldtr m 
date than microscopical metallograjxhy , having been 
emplovcd bv Widmanstatten in 1808 m the studv of 
meteorites It is not so will known as it should be 
that Sorbv employed “ nature-printing ” to record 
the structure of converted bars in 1864, printing from 
an etched suriice by means of printers’ ink This 
method wes extensively used m this country during 
the war for examining shell and othei forgings Ihe 
authors do not describe nature-printing, but give a 
good account of the etching of mctalhe surfaces for 
macro jxhotography, and of the interpretation of the 
results so obtamed This section is ot great value 
The tnmslation is clear and smooth Proper names 
have suffered rather badly (Bdn^dick lor Benedicks, 
Marten for Martens, Bram for Brum, Camilley for 
(amtlley, etc) but other misprints do not appear to 
be numerous As a comprehensive survey of a subject 
of growing importance, the book is likely to have a 
wide popularity C H D 

H 1 
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Gas Manufacture, Dtstnbuhon and Use Teachers' 
Notes for Lessons, with Blackboard Illustrations 
Second and revised edition Pp 148 (London 
Compiled and Published by the British Commercial 
Gas Association, -^o Grosvenor Gardens, 1922 ) 

As may be gathered from the title, the primary purpose 
of this volume is to place at the disposal of teachers 
who wish to give lessons on the subject trustworthy 
information which may be of service to them In 
addition, the introduction of a number of simple and 
clear diagrams is intended to lighten the task of illus- 
trating lessons on the blackboard The book will serve 
Its purpose admirably The mformation is of the right 
kmd, and in the hands of a good teacher, who will 
naturally select what he wants for his own purpose, 
should be capable of rendering excellent service 
It would be a mistake, however, to suppose that the 
usefulness of the book would be confined to those who 
wish to use It for teaching purposes As a matter of 
fact It brings together, and presents systematically, 
descriptions of gas plants, gas appliances of all kmds, 
and illustrations of their use such as it would be impos- 
sible to consult, so far as we know, m any smgle work 
There is probably nobody in the gas uidustry, or pre- 
paring for It, who would not find this book useful at 
times, and for the journalist who in the absence of 
more thrilling themes may be called upon to deal with 
“ the gas peril ” it should provide a very desirable sub- 
stratum of corrective knowledge 
Moreover, the householder who wishes to have a 
better understanding of the construction and method 
of operation of the gas appliances which he has installed, 
or IS thinking of installing, will almost always be able to 
find something pertinent to the questions before him m 
one or other of the 121 lessons here set out, while m 
Appendix C, under the head “ Gas by the Therm,” he 
will find a clear explanation of this unit of heat as a 
basis of charge with a summary of the circumstances 
leadmg up to the Gas Regulation Act of 1920 

J W C 

The Failure of Metals under Internal and Prolonged 
Stress a General Discussion held on Wednesday, 
4 pnl 6 , /g^/ , in the Hall of the Institution of Mechani- 
cal Engineers Edited by F S Spiers Pp iv-t- 
215 (London Faraday Society, 1921 ) los 6 d 
net 

The general discussion on the failure of metals, 
organised by the Faraday Society m conjunction with 
a number of technical mstitutions, was one of the most 
successful of^the senes The volume containmg the 
papers and discussions is likely to serve for some tune 
to come as the standard source of information on 
season-cracking and similar defects m worked metals 
The phenomenon is a puzzluig one, and it was necessary 
first of all,^o collect tlie observations of many workers, 
whose experience touched the subject at different 
pomts, before any attelnpt at explanation could be 
made The, metallurgist wid engmeer, however wide 
his experience, will probably find much m the volume 
that IS new to him The very -extensive records from 
Woolwich Arsenal are partuxilM-ly valuaUe 
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The theory of the ongm of season'crackmg is still 
imperfect The hypothetical amorphous film between 
the crystal grains of metals is mvoked by Dr Rosenham 
and others as the responsible matenal, but other 
workers have found the evidence unconvmcmg, and 
It IS too early to say that any satisfactory explanation 
of the whole of the facts has been devised Hardening 
cracks m steel present a rather different problem, but 
one so closely related to that of season-crackmg as to 
justify their mclusion m the same volume Fortunately, 
the results of recent work are not of academic mterest 
merely, but experiments have shown that the cracking 
of cold-worked objects may be prevented entirely by 
annealing at a temperature so low as to cause no 
appreciable loss of hardness This result has great 
theoretical as well as practical importance 

C H D 

Die europitseken Bienen (Aptda) Das Leben und 
Wtrken unserer Bluntenwespen Bearbeitet von 
Prof Dr H Fnese i Lieferung Pp 112 + 7 
Tafeln (Berlin und Leipzig W de Gruyter und 
Co , 1922 ) lor 

Thf name of Dr H Fnese is well known to students of 
the Hymenoptera, and his published writings on bees 
render him competent for a work of this description 
His aun is to give a general account of the life and habits 
of I uropean bees withm a compass of about 450 pages, 
of which 1 12 pp are comprised in this first mstalment 
In some ways the work is scarcely abreast of the times, 
and It IS a matter of surprise to find m the mtroduction 
the old Linnean classification of insects still adhered to, 
with the dragonflies mcluded among the Orthoptera 
Bees are regarded as constituting a smgle family, and 
the other major groups of Hymenoptera are relegated 
to a similar status Furthermore, no outline of the 
classification of the Apidse is presented to the reader, 
which is a distinct drawback The section devoted to 
the general characters of bees might well have been 
longer— -It is too brief and elementary to be of much 
value to the senous student We note only the barest 
reference to the salivary glands, respnation system and 
other organs, although several pages are devoted to an 
account of the body-hairs, nearly fifty different kinds 
bemg illustrated The author’s mam aim, however, is 
bionomics, and it is evident that the remainder of the 
book, when completed, wdl provide a trustworthy, well- 
illustrated dissertation on the habits and life-economy 
of the msects with which it deals The seven coloured 
plates which accompany the present part are composed 
of ongmal figures Those which portray the various 
types of nest structure are among the most attractive 
lUustrations of their kmd which we have seen 

A D Imms 

Morbid Fears and Compulsions their Psychology and 
Psychoanalytic Treatment By Dr H W Fnnk 
R^nnted from the American Edition Pp xxiv-t- 
344. (London Kegan Paul, Trench, TruWer and 
Co , Ltd , 1921 ) its net 

Dr Frink’s text-book deals with psycho-analytical 
treatnuait and the theones on which it is based In the 
mtroduction, by the late Dr James Putnam, there la a 
criticism of Freud’s view that the duty of the psycho* , 
therapist ends with the undeception of the patient ar^ 
the dissipation of his symptoms, without any consid«ra* 
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taon of the use he will make of his newlj acquired 
fr^om 

The first four chapters ai e devoted to a presentation 
of the theories underlymg ps\tho-anal>bis, based on 
rely Freudian doctrines, but abundantl) illustrated 
the author’s own observations and eases Alter a 
description of sexual development, the unconscious and 
the censorship, the neuroses are considered m detail — 
the method of their production, their classification and 
individual psychology A long description is given of 
a case of compulsion neurosis and its analysis, whuh is 
of considerable value in illustrating the preceding 
chapters on theory 

The book is evidently intended for, and will appeal 
most to, the student who has some acquaintance with 
psycho-analysis, and is desirous of extending his know- 
ledge on the subject 

Remforced Concrete Simply Explained By Dr Faber 
(Oxford Technical Publications ) Pp 77 (London 
H Frowde and Iloddcr and Stoughton, 1922 ) 
5s net 

A VERY clear and simple account of the elementary 
principles of reinforced concrete design is given in 
Dr Faber’s book, and it will be found suitable for those 
who wish to have the knowledge required for the design 
of simple structures which will be safe, but not neces- 
sarily the last word in economy i he liook covers the 
ground required for beams, slabs, and pillars Both 
sheanng and bending are considered in connexion 
with beams, and the effects of fixing the ends and of 
continuity are clearly explained Ihe design of pillars 
also includes a simple treatment of the bending 
moments communicated to the pillar by bc.ims which 
are mtegral with it There are ver> few blemishes, 
and these are of a minor character onl>, eg on p ■jj, 
Fig 7, the lower arrow for the dimension d is misplaced 
On the whole the book is the soundest production of 
an elementary character which we have yet seen, and 
will be very useful to students of engineering who have 
to acquire a knowledge of reinforced concrete among 
other subjects in their course 

Memoirs of the Geological Survey England and Wales 
The Geology of the London District (Being the Area 
mcluded in the Four Sheets of the Special Map of 
London ) By H B Woodward Second edition, 
revised, by C E N Bromehead , with Notes on the 
Palaeontology by C P Chatwm Pp vi-i-90 
(Southampton Ordnaince Survey Office , London 
E Stanford, Ltd , 1922 ) ir 6d net 
Tbos new" edition of the brief general geological guide 
to the London District, issued at a moderate price. 
Will be of interest to thousands of citizens who spend 
their daylight leisure in rambles beyond London’s 
fringe The nature of the ground below the city is 
W6U brought out , but the four sheets of the one-inch 
map covered by the memoir also include pleasant fields 
where th^ outcrops of the strata may be traced The 
flescnption of the gravels shows how much may be 
leamra from material excavated m the urban areas, 
when this is correlated with the terraced deposits of 
ihe Thames valley as a whole The descnption and 
clftssification of stone implements is brought well up- 
(tiHlate G A J C 
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Lecture Demonstrations in Physical Chemistry By Dr 
S van Klooster Pp vi-f-igb (Easton, Pa The 
Chemical Publishing Co , london Williams and 
Norgate, 1919 ) 

Dr van Klooster has brought together a number of 
experiments suitable for lecture demonstrations m 
physical chemistry These experiments, to the number 
of 253, include, m addition to the more obvious expen- 
ments such as the determination of molecular weights, 
a series of thirty experiments on colloids and adsorption, 
some eighteen experiments on uctmo-chemistry, and 
conclude with a short scries of experiments m which 
liquid air is used When physical chemistry is taught 
to advanced students, lecture demonstrations are often 
regarded as superfluous , but with the growing import- 
ance of the subject the demand for suitable illustrations 
IS likely to increase The volume before us will, 
therefore, be welcomed by many teat hers who will find 
It a considerable help in introducing experimental 
demonstrations into their lecture courses 

Manual of British Botany Containing the Flowering 
PlanU and Ferns arranged according to the Natural 
Orders liy C C Babmgton lenth edition, with 
amended Nomenclature and an Appendix Mitcd 
by A J Wilmott Pp lvi + 612 (I^ndon Gurney 
and Jackson, 1922 ) i6r net 

In tills edition Mr Wilmott has endeavoured to bring 
the names up-to-date, and on the vexed question of 
noinciK laturc has, so far as possible, cited the author 
who hrst gave to the ninie einplovid the connotation 
expressed in these pages In the appendix have been 
insertid the more important revisions of genera (eg 
Movie Rogers “(onspcitus of the Rubi ”), additional 
species, and, in plates, important information connected 
w itli the mam body of the work , the inclusion of all 
V irielios now accepted — many jf whi( h were deliberately 
rejected by Babmgton — having proved im|)ossible 
I'or Its size and weight (7^ oz ) the manual might be 
deemed expensive , hut i1 has a value possessed by no 
other for the serious student of tlic British flora 

Le Mouvement scten'ifique cantemporain en France 
No 1 I es Sciences naturelles By Dr G Matisse 

(tollection Payot No 10) Pp 160 (Pans 
Payot et t le , 1921 ) 4 francs 
Those desirous of keeping touch with the recent work 
of French biologists, but unable to consult the original 
memoirs, will find here useful epitomes of the results 
and views of some of the more prominent workers The 
first chapter is devoted to laicaze-Dutluers and the 
Roscoff laboratorv The subsequent chapters contam 
summaries (1 ) of the work of Yves Delage and Bataillon 
on heredity, artificial fertilisation, etc , (11 ) of Houssay’s 
experiments in dynamic morphology, in which those 
dealing with the shapes of fish are of especial interest , 
(in ) of the results achieved by Cudnot, Bohn, and Rdnd 
Quinton in their several fields of research , and on the 
botanical side(iv ) of Chauveaud’s work on plant develop- 
ment and transitory tissues , Molliard’s mvestigations 
of the structural effects of artificial nutrients, and of 
parasitism , and Matruchot’s cultivation of basidio- 
mycete fungi from the spore to maturity 



^52 


NATURE 


[February 24, 1923 


Letters to the Editor 

\Tke Editor dots not hold himselj responsible for 
opinions expressed by hts cot respondents Neither 
can he undertake to teturn, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nat UR b No notice is 
taken of anonymous communications ] 

On the New Element Hafnium 
Through the courtesy of the editor of Naturi- we 
have been able to see an advance proof of the letter 
of MM Urbain and J-)auvillier (Natukf, I ebruary 17 
p 218) and are glad to have the opportunity to add 
the following comment 

Our mam reasons for believing that the clement 
celtiuni, the detection of which was announied by 
Urbain 111 ign, is altogether different from the 
element detected by us and named hafnium are 

1 Celtium and hafnium show very gre it differences 
in their chemical properties W hile we have found 
no difficulty 111 purifying hafnium preparations from 
contents of rare earths the separation of celtium from 
the lare earths was found by IJrbain to be so difficult 
that although the detection was announced in 1911, 
only samples of small concentration have been 
obtained up to the present time 

2 It has not been possible by means of highly 
concentrated hafnium preparations to reproduce the 
characteristic optical spectrum ascribed by I'rbam to 
ccltiuni and which, together with an investigation of 
the magnetic properties of his preparation was the 
basis of the announcement of the discovery of this 
element Ihe result of a closer investigation of the 
optical spectnmi of hafnium will soon be published 

3 J he X-ray spectrum of a preparation containing 
a percentage of an clement high enough to measure 
magnetic properties should show the characteristic 
X-ray lines of this element in great intensity, altogether 
different from the exceedingly faint lines found by 
Dauvilher Quite apart from the possibility of 
accounting for these lines as due to a higher order 
spectrum of other elements it seems to be very un- 
likely that these lines should be due to a contamina- 
tion of Urbain s preparation by a trace of hafmum 
Not only as stated in our hrst letter (Naturf, 

i [anuary 20 p 79) they do not coincide within the 
imit of experimental error with our measurements of 
the wave-lengths of the hafnium X-ray Imes L„, and 
Lp„ but also the reason given by Dauvilher for not 
detecting the line Lj,, which is stronger than Lp„ can 
scarcely be maintained In fact, our measurements 
for this line give a value which differs about 3 X- 
units from the Lu-line denoted b> Dauvilher as 
and with the dispersion used it should be easily 
separated from the latter line 

As stated in our letter in Nature of February 10, p 
182, hafnium appears in large abundance m zirconium 
minerals and we estimate the hafnium content of the 
earth s crust to be more than one part in 100,000 In 
the meantime we had the highly interesting informa- 
tion from Prof V Goldschmidt in Christiania, that 
in an investigation of zircomum minerals, m collabora 
tion with Dr Thomasson, he has discovered a mineral 
in which hafmum is a main metallic constituent 
This has been verified by an X-ray investigation in 
this Institute of a sample kindly sent to us by Prof 
Goldschmidt On the other hand, an investigation 
of certain preparations extracted from a titanium 
mineral from New Zealand and kindly sent to us by 
Dr Scott did not reveal any hafnium line Taking ttie 
sensitiveness of the method into account, this mmeral 
camiot contain appreciable amounts of hafnium 
The question discussed by MM Urbain and Dau- 
viUier which elements are to be ascribed m the family 
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of rare earths, has hitherto been a matter of pure 
definition The recent development of the theory of 
atomic structure, however, has given tfie question 
involved an entirely new aspect The appearance of 
a group of elements in the 0th period in tlie periodic 
table exhibitmg very similar chemical properties but 
ijuite different magnetic ones could be explained by 
Bohr on the basis of the fundamental principles of 
the quantum theory (for particulars cf Bohr s Nobel 
lecture, shoitly to appear in Naturf) Tor this 
atomic theory the properties of the elements in the 
6th period of the penouic table have therefore become 
of great importance The stimulus to our present 
investigations was provided by the great difficulty of 
reamiilmg this theory with the results announced six 
months ago by Dauvilher and Urbain In fact the 
existence of an element with atoniu number 72 and 
the chemical properties ascribed to celtium cannot be 
reconciled with the theoiy Our confidence in the 
theory, however has been amply justified For by 
tollowing up the theoretical deductions we have been 
led to detect a mw element, which is the proper 
analogue of zirconium ind with atomic number 72, 
present in considerable abundance m the earth's 
crust This confirmation of the theory was the 
deciding factor in our choice of the name hafnium 
for the new element D Cosilr 

G HKvr&y 

Copenhagen, February y 

Hafnium and Titanium 

Thf black iron sand from New Zealand examined 
by Dr Scott in 191^ in which, as he informed the 
Chemical Society at its meeting on February i, he 
found a substance which he is now inclined to regard 
as probably identical witli an oxide of the new element 
recently discovered by Dr Coster and Prof Hevesy 
of Copenhagen and named by them hafnium, was 
doubtless simil ir in character to the deposit observed 
to occur in the bed of a nvulet at 1 regonw ell Mill near 
Menaccan, in the parish of St Kevtrne Cornwall, and 
also m a stream at Lenarth in the same parish and 
in which the Rev William Gregor the minister of that 
pansh, who analysed the deposit in 1789 hrst detected 
the existence of the element now known as titanium 
The Cornish mmeral, a titamferous iron sand of 
variable composition, was known mmeralogically as 
nienaccanite and the new element was consequently 
termed menachm Similar deposits occur m other 
arts of the world and in fact, are widely distnbuted 
heir characteristic constituents are known v ariously 
as ilmenite, iserinc tliuenite, hystatite, washingtonite, 
cnchtomte, etc , the results of analyses of them by 
Mosander, Marignac and Kobell are to be found in 
Greg and Lettsom s ‘ Mineralogy, and a list of 
localities m which they occur is given by Dana 
Their composition is very variable, the amount of 
titanic acid, for example, ranging from 22 2 percent to 
46 9 per cent They are all essentially iron titanates, 
associated with variable amounts of oxides of iron, and, 
occasionally, of manganese and other substances 
The name titanium was given to the element by 
Klaproth as the result of his detection of it in rutile 
and ilmemte, and in ignorance, apparently, of Gregor’s 
prior discovery, although this was announced in 
Crells Annalen of 1791 Klaproth's experiments 
were confirmed by Vauquelin and Hecht in 1796 
Klaproth subsequently examined menaccanite, aiid. 
found that menachm and titanium were identical 
The atomic weight of titanium was made the subject 
of investigation by Rose in 1823, and again in 1829, 
by Mosander m 1830 , by Dumas in the same year , 
by Pierre in 1847, and by Demoly m 1849. The 
methods employed were not identical, but they usually 
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depended npon the analysis of the tctrachlonde, which 
was held to be sufficiently punhed by frictional dis- 
tillation The results were extremely discrepant far 
more so than could be explained by ordinarv analytical 
errors 1 he values for the atoimc weight of titanium 
ranged from j 7 to 56 Ihe determinations have Ixtn 
discussed by Becker and independently byClaikein 
the " bmithsonian Collections ” and also by Meyer 
and Seubert Clarke contents himself with remark 
ing tint the atomic weight of titanium is imperfectly 
determined ” and Meyer and Seubert place a titanium 
in the list of those elemc nts of which the \ due is 
uncertain to within several units 

Pierres determinations made on the tcti at blonde 
were long regarded as the most triistwoithy and his 
final value 50 2^ was adopted in all atomic weight 
tables prior to 1885 

The position of titanium m the tibU drawn up hv 
Men(hli 5 ctf m accordance with the requirements of 
the Periodic Law was discussed bv him 011 the oct i 
Sion of the publication of his famous memoir when 
he pointed out that the law ludieated that its 
accepted atomic weight, based mainly upon Pnrrcs 
work w s It least two units too high (see his 
' Piinciples of Chemistry ’ vol n p 2<>) A re- 
determmation made upon the carefully jninlicel tetra- 
chloride and tetrabromide proved that MemUlccffs 
prevision was correct (Thorpe, yoKMi them Sue 1885 
47, 108) and the value 48 i then isccrtaiind was 
accepted by the International Committee and finds 
its place m all recent atomic weight tables 

That there was m undiscovered clement assoeiitcd 
with titanium in its various naturally occurring 
compounds has long been surmiseel It is almost 
impossible to escape the conviction that the extra- 
orelinarily diseordant values for the atomic weight 
of titanium obtained by the several chemists above 
referred to are in all prob.ilnlity to be explained by 
the presence of in element of higher atomic wt ight 
in the material investigated by them Aftiideldeff in 
the course of conv ersation with me more th in once 
expressed his conviction that 1 diligent search among 
naturally occurring titanifcrous compounds or among 
minerals belonging to the same group of elements is 
titanium would be rewarded by the discovery of sudi 
an element 1 P fHORpr 

Whinheld Salcombe, South Devon 


Insulin 

Sir William Bayliss’s article m Naiurf 
February 10, p 188, displays an attitude of friendly 
criticism towards the Medical Research Council s 
policy in expressing their willingness to accept 
''assignment of the insulin patent from the University 
of Torbnto 1 he fact that an observer so sympathetic 
and haying so many opportunities of ascertaining 
the true nature of the position, should give expression 
to doubt and disquiet, may well arouse misgiving 
m a wider circle There are several points concern 
ing which he is clearly under a misapprehension 
(i) Sir William Bayhss in stating that ‘ there is 
a strong feeling here — » e in this country — against 
patenting products of value in the cure of disease 
makes an assumption which seems scarcely justified 
by the f^ts I think his statement is wider than 
his mtention It can hardly be maintained that such 
feeling is general, in face of the fact that practically 
every new remedy obtained by synthesis 111 the 
chemical laboratory is not only patented but ex- 

r ted for the profit of the discoverer or his employers 
William Bayhss is probably thinking only of 
remedies (discovered in physiological or pathological 
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lalniratorics the patenting of which has, indeed, 
been discouraged by the facts that such remedies 
arc usually invented by iju ilificd members of the 
medical profession, with a wholly honourable tradition 
against secrecy and monopoly and that their protec- 
tion by sound patents is in any cast difficult ft is, 
however not logical that wc should look askance 
at one chemist, who patents a process for extracting 
a hormone even if he does it for personal gam and 
itgaid with vpproval another who makes i large 
fortune by patenting the synthesis of sav a new 
hvpnofu 

{2) It IS howcvci not necessary 111 tlie instance 
nndet discussion to consider tlic propiicty of patent- 
ing icmtdits foi gam Sir William Biylisss intro 
dm lion 111 this connexion of the t(uestion of rcwirds 
for medical discoverers is reallv quite iiielevaut 
Whcthei tlic I mversitv of Toronto expects to make 
jiiotit out of the pitciit IS a cjiustion for its uithorities 
to inswel I iin ejuite certiin howcvci that if 
pioht IS tn ide it will not go to tiu rummer >tion of 
the discovcicrs but to iriiki good the heiv\ ex- 
penditure in which the insulin investigation has 
involved tilt Univcisity’^ incl to make provision for 
further research iqiem it 1 he Medical Research 
Council 1 im contulent will m ikc no piuht it all 
Iroin then aetion in Kiepting issignincnt not even 
to repine the money they vie spending to make 
tills le nicely iv iilablc inel to pioniotc investigation 
of its properties 

(t) llie question of profit bung cxclucleel it is 
obvious that the ( ouncil s action emild have no 
other iim than to issist the pubhe in obtaining the 
remedy under the best possible conditions and to 
prevent the dangers uiel difficnlties which might 
inse if the pitpirilion were left at the mercy of 
unresfneted commerenl exploit ifiein Sir Whlliam 
IJavliss sets an t isv w iv to seenre these ends 

Would neit he isks thy best w ly to effect 

these objects be to innoune e that the Medical 
Research < ouiie il were prepaied to test and certify 
prejiaiations sent tei them ’ Be sees himself that 
this might involve v large amount of work and 
suggests large batches mil flu delegation of testing 
to firms hiving faeilitics He 111 ey lx. assured that 
these jiossibihties hwc not been ignored but it 
must also be said that he does not begin to sec the 
real elilficultus It will suffice to mention one 
which IS easily overlooked from the irm-e hair of 
the study or even from the stool of the ae ideinic 
liboiitoiv Ihc sujiply of raw mitenal is not 
unlimited it is by no means certim tint it will 
prov c adeejuate to the need of sufferers in this country, 
even if all of It IS properly used The ordinary 
methods of commerce would involve a vigorous 
compctitioti (01 the material with no guarantee 
agiinst the purchase of a large part of it or even 
the whole at artificially exalted prices by firms 
concerned only to take advantage of the popular 
excitement by selling at high prices something 
which eould be represented as ‘ Insulin ” 

Dexs Sir Williim Bayhss seriously suppose that 
such a situation eould be met by a fnenelly offer to 
test anything calling itself Insulin, prepared by 
any out regarding himself as competent or w ishmg 
to have his share in e xploitmg a public clamour > 
Given that the enterprise can be confineel tei firms 
possessing the necessary equipment of plant and 
scientific staff and that they will agree not to raise 
the price of the raw material artificially by competi- 
tion or of the finished product by combination, 
there is everj'thmg to be said in favour of encouraging 
them to carry out experiments and improve the 
process It is possible also to hand on, to firms 
accepting such conditions, all information, from any 
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source which can accelerate production and improve 
the product This is, and always has been, thh 
policy of the Medical Research (Council But such 
a pohcy has only been made possible m the existmg 
state of the law by the Toronto application for patent 
and the Council's consent to accept assignment 

(4) The most surprising, and the most serious 
misunderstanding of the position is revealed by Sir 
WiUiam Bayliss^s statement, that ‘ the necessity 
for any laboratory being unable to do this, ’ 1 e 
tp carry out research on insulin — " except by arrange- 
ment with the patentees does not seem desirable " 
I agree that it is not desirable . but the alleged in- 
ability IS quite imaginary No such permission is 
required, but many have sought and have been 
given help, and many more have received help 
without seeking bir William Bayliss will be familiar 
with the custom current among scientific workers, of 
maintaining a certain reticence with regard to work 
which is unfinished or results which are still in doubt, 
and even of asking others to keep clear of a certain 
problem for a time, to avoid duplication I can 
State with confidence that, even in that restneted 
and legitimate sense, there has been no attempt on 
the part of the Council or of those working for them 
to keep any kind of secrecy or monopoly in this 
field, so far as pure research is concerned, un- 
complicated by questions of personal gam 

In my own department, the whole of our know- 
ledge of this subject has been put freely at the 
disposal of other pure research workers — not only 
what has come to us in connexion with the patent 
but what has resulted from our own investigations 
Sir William Bayliss acquits the Council of ' any 
desire whatever to obstruct such research ” I think 
he might safely allow himself to go a little further, 
and recognise that their policy in this matter, and 
its interpretation by those working for them has. 
resulted in a quite unusual freedom of assistance to 
research with both information and material 

H H Dale 

The National Institute for Medical Research, 
Hampstead February 12 


Multiple Resonance 

Sir Richard Paget's skilfully demonstrated 
lecture at University College on October i8 1922, the 
substance of which is given m Nature of January 6, is 
not less interesting as giving a very simple account 
of the nature and formation of speech sounds than 
as showing how far-reaching and diverse are the 
applications of ' multiple resonance ” in acoustics 
Boys (Nature, vol 42, p 604 1890) made use of 
a special kind of double resonator m constructing a 
very sensitive form of " Rayleigh disc, and Rayleigh 
extended his theoretical consideration of double 
resonators given m his * Theory of Sound," vol 11 
p 190, to show that " the condensation m the second 
resonator may be made to exceed to any extent that 
In the first, by making the second resonator small 
enough ‘ (Rayleigh, Phil Mag xxxvi 231-4, 1918) 
Fouowing some preliminary experiments by ]^f 
Callendar and Major Tucker m 1918, Capt E T 
Pans employed the double resonator for the purpose 
of mcreasmg the sensitivity of the hot-wire micro- 
phone onginally devised by Major Tuclcer and tdso 
of extending the range (in pitch) of maximum 
sensitivity 

For a single resonator the response curve is a sharp 
peak, but with a proper design of double resonator 
the two peaks (characteristic Of such resonators in 
general) may coalesce, so to speak, into what is 
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practically one broad fiat-topped peak la the 
accompanying diagram (Fig i) thp dotted line gives 
a typical response curve for a smgle resonator, and 
Idle MiU line is typical of the curve obtamed when a 
resonator of suitable proportions is added, to form a 
double resonator 

Pans has shown how the form of the resonance curve 
can be vaned with tuning of the component resonators, 
from equal response to each of the two natural 
tones, to the case of much stronger response to one 
than the other The double resonator of Boys 
appears to have been of the latter kind “ A doubly- 
resonated microphone of the type desenbed may be 



Fit, I 

more than a hundred times as sensitive (to one of 
its resonant tones) as a suitably tuned singly resonated 
microphone with an aperture similar to that of the 
inner resonator” (E T Paris, Proc Roy Soc A, 
vol loi, 1922) 

The present writer, independently developed a 
form of multiple resonator to provide a recording 
system for the Gramophone Co , Ltd , Hayes, 
Middlesex, havmg a uniform response over a very 
wide range — namely four octaves For so wide a 
range (129 to 2069 vibs /sec ) the source of sound was 
a senes of stopped diapason, wooden organ pipes, 
giving fairly pure tones of uniform mlensity as 
judged by the trained ear 1 he amplitude of vibration 
of the diaphragm — or of the point of the wax-cutting 
needle — ^was observed by means of exceedingly small 
mirror attachments, the best of which was similar 
to D C Miller s " phonodeik " (Miller, " Science of 
Musical Sounds," Macmillan) It was possible so 
to adjust the ten to twenty components of the 
multiple resonator that the response curve (plotted 
amplitudes against pitch) would conform very closely 
to a curve such as toat aetermmed by the theoretical 
constant intensity relation, a* «’= constant, without 
a serious loss of sensitivity 

A resonator of simple form with yieldmg walls is 
a double resonator Rayleigh, on the suggestion of 
Clerk Maxwell, considered the case of a sphere with 
non-ngid walls (Phil Trans , 1871, p 87) and showed 
’that it has two natural periods, bemg a system of 
two degrees of freedom, like an ordinary double 
resonator Similarly, a ngid resonator oi comcal 
form with a diaphragm mounted at the narrow end 
IS a double resonator, and so we get an explanation 
of the fact that the octave interval between the first 
'and second partials for the conical resonator alone, 
is increased by as much as a tone if the natural 
frequency of an attached diaphragm falls between the 
frequencies of the partials 

Multiple resonance will perhaps account for tiie^ 
remarkable evenness of response and the charAct^-^ 
istK quality of tone given by the resonatmg body ^ 
of «OM violma Helmholtz r Sensations of Ton*,’^ « 
edition, p 87, Ellis translation) found two tones ' 
of greatest resonance on a violin by Bausch, Oae^^' 
between 264 and 280, and the other between Md v 
and 466 vibs /sec , when he tested it by |fiaclag 
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ear against the back of the violin and playing a scale 
on the pianoforte Ellia (/oc c%t footnote) gives 
details of elaborate tests made by sounding tuning 
forks over the J holes of a number of the best and 
oldest violins There were at least two maxima m 
all cases but the best specimens give ilmo&t equal 
response to his forks from 240 to 560 and m tht case 
of Dr Huggins s Stradivari of 1708 described as one 
of the best Stradivari every fork was more or less 
remforced there was a subordinate maximum it 
252 a better at 260 268 vib very slight maxima 
at 312 348 384 412 420 428 (the last of which was 
the best but was only a fair reinforcement) 472 480 
but 520 was decidedly the best and 540 good No 
one fork was reinforced to the extent it would have 
been on a resonator properly tuned to it but no one 
note was deteriorated 

The peculiar shape of the body of a violin is such 
as to give double resonance even if the walls were 
rigid Taking into account the vibrations of the 
wooden walls as well we have a multiple rcsonstoi 
which will no doubt give an even response over a 
wide range in the best violin 

J ust as Sir Richard Paget s iloublc resonator 
modifies an artificial larynx to give viwel sounds 
80 the multiple resonator —the violin Ixidy — deter 
mmes the valued quality of tone of the violin 
Multiple resonance gives promise of being a very 
fruitful field of research in acoustics 

P RoiiiwiiL 

Signals Experimental Establishment 
Woolwich Common S E 18 
January 15 


Destruction of the Polarisation of Resonance 
Radiation by weak Magnetic hlelds 
Thl earher studies of the rcsoniiue ridiation of 
mercury vapour in exhausted quart/ tubes by one 
of the present writers showed no traces of p jl irisation 
even when the exciting light was polarised 

Recent experiments by Loid Rayleigh ipparently 
mdicated tliat polarisation existed in that pait of 
the excited column at some little distince from the 
window at which the beam entered m other words 
when the excitation was produced by light from 
which the core of the 2536 line had been removed 
by absorption This observation was not verified 
in experiments made by one of us last spring and 
publi^ed in a recent number of the Philosophical 
Magazine The polarisation was found to be strong 
and of uniform percentage right up to the window 
at which the beam entered 
On commencing a further study of the phenomenon 
we found it impossible to produce as strong polansa 
tion as was mdicated by the earher experiments and 
after varying the conditions in every conceivable 
maainer-we finally found that the disturbing fictor 
was the magnetic field of the earth the polinsation 
nsmg to a very high value {90 per cent ) when the 
magnetic field of the eartli mas compensated by a 
large solenoid carrying a feeble current In the 
abwnce of the solenoid tlie percentage of polarisation 
dropped to fifty or less 

Tnis appears to be a new magneto optic cfiect 
and IS manifested only when the magnetic field is 
parallel to the magnetic vector of the exciting light 
and perpendicular to the beam of exciting rays 
A field of only five or six tirfies the strenrth of the 
earth's field practically destroys the polansation 
Discrepancies found previous to the discovery of 
' effect were due to the fact that m some cases 
WO apparatus faced north and south and m others 
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eivt and west Lord R lyleigh s observation was 
doubtless due to the stray field of the electro magnet 
which wis used to flatten the discharge against the 
wall of his quartz lamp R W Woou 

Allxander Ellft 

Baltimore Jan 25 


Volcanic Activity In Iceland and Long Distance 
Transport of Dust 

Wirn reference to the communication on this 
subject made by Prof trrenville Cole to Naiure 
November ii 1922 (vol no p 635) the followmg 
idditional remarks m ly bt of interest 
In the Deutsche I isheret /ieiiung for November 14 
1922 occurs a notf which may bt summarised as 
follows A Gccstemunde steam trawler the fyr 
while returning from her Ust tup to Iceland expcri 
enced a fall of ishy material on her deck This 
occurred while it i distance of at least 400 sea miles 
from Iceland It is stitcd that the material was 
doultless from Hecla and though no date of the 
occurrence is given it is known that the vessel made 
(Tccsteinunde on October 23 A communication from 
the British Consul at Thorshavii also deals with this 
matter ind reads is follows 

l>eg to inform you that on October 6 this 
sandst inn w is observed on these islands The 
weather was hne that day but clouded and the sky 
li id I red grey colour and 1 remember the feelmg 
f getting line sand m my eyes while bemg in i rowing 
Ik at th it morning and going home to lunch my wife 
sli w( d me st me fine dark grey sand lying in the 
windows which had been open that morning 

I may add that a telegram received from Iceland 
tint day give the news of volcanic eruption in 
Iceland 

For these two reports I am indebttd to Mr G T 
Atkinson district inspector of fisheries Eistern 
Area J N Carruthkrs 

Ministry of Agriculture and hishenes 
hislicnes Laboratory 
laiwcstoft 


The Wegener Hypothesis and the Origin of the 
Oceans 

Rfadlrs of Nature have been served with good 
reviews and discussicns on the Wegener hypothesis 
and it may therefore be of interest to point out that 
so far as it relates to the ongin of the Atlantic Ocean 
this hypothesis was anticimited by previous writers 
more especially by Osmond Fisher and W H Pickering 
Fishers views are well known to students of geo 
dynamics and Wegener himself refers to pajsers by 
W H Pickenng and F B Taylor but only by 
reading the accounts given by these authors can one 
realise how completely they forestalled Wegener 
so far as the ongm of the Atlantic by the westerly 
drift of the Americas is concerned 

It was to accommodate Sir George Darwin s views 
op the origin of the moon that Osmond Fisher 
suggested hrst in Nature (1882 vol as p 243) and 
afterwards m the second edition of ms Physics 
of the Earths Crust that the Pacific Ocean is a 
scar and depression on the earths surface left tiy 
the detachment of the moon The following are 
Fisher s words (p 380) The hole would be filled 
up by the influx of the molten substratum from 
beneith and around The remaining crust would 
separate into larger and smaller fragments and 
partly float towards the cavity Thus when the 
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newly exposed surface of the molten substratum 
again solidified, a fresh crust of greater density 
than before would be formed out of the heavy 
substratum over the middle of the are.i, where the 
hollow had been made, and also in the channeLs 
between the fragments which had floated towards 
it the Atlantic being tin chief of these cliannels ” 

In his paper on ‘ The Place of Origin of the Moon 
— The Volcanic Problem ' {Journ Oeol , 1907, 
vol 15 p 23) W H Pickering elaborates the view 
previously propounded by Osmond Pisher and 
although he makes no acknowledgment we may 
safely infer that directly or indirectly, he owed 
the idea to Fisher The following quotation shows 
how remark.ibly close Pickering got to the statement 
of the Wegener hypothesis A curious feature 
of the Atlantic Ocean is that the two sides have m 
places a strong similarity When the moon 

separated from the earth, three-fourths of the crust 
was carried away and it is suggested that the 
remainder was torn m two to form the e istcm and 
weatein continents These floated on the liquid 
surface like two large ice floes ’’ 

In his papier on the ‘ Bearing of the Tertiiry 
Mountain Belt on the Origin of the Larth s Plan 
(Bull Geol Soc America 1910, vol zi p 179) 
F B Taylor remarks Thus wc may conclude, 
at least provisionally, that it was North America 
that moved away from Greenland, and not vice 
versa ’ 

If the view that the American continent has 
drifted away from hurope and Afric.i during Mesozoic 
and Fertiary times comes to bo established, which 
seems highly improbable it will no doubt owe much 
to Wegener and will be associated with his name 
in this special sense , but Osmond Fisher is clearly 
the author of the hypothesis of continental drift 
so far as it applies to the problem of the origin of 
the Atlantic Ocean The tectonic evidence provided 
by a study of the Atlantic floor however, indicates 
tluit Its submergence m large jiart during Tertiary 
times has been effected by the ordinary process of 
subsidence and that pan passu with this subsidence 
considerable areas of Eurasu and Africa which 
were previously submerged have been raised above 
sea-level Indeed, as Suess has jiointed out, the 
evidence seems to show quite conclusively that 
throughout the Mesozoic and Tertiary eras, a 
mediterranean ocean of the Atlantic typie has in 
a large way dissected the continental masses and 
absorbed their dramage, although its onentation 
has changed 

These broad geotectonic considerations seem to 
be utterly at variance with the claim based by 
Wegener on the jig-saw relationship of the oppiosite 
sides of the Atlantic and there can be little doubt 
that, to a large extent, they dispose also of the Fisher 
hypothesis of continental drift so far as the origin 
of the Atlantic is concerned 

It should be remembered however, that Fisher’s 
views on continental drift were based on the hypothesis 
he entertained as to the condition of the earths 
interior There are profound differences between the 
Atlantic and Pacific Oceans Astronomers tell us 
that the Fisher hypothesis as regards the Pacific 
IS a very good one, and to this may be added the 
claim that in large measure, it fits the facts known 
to us concerning the jietrology and tectonics of the 
earth While, therefore, dechnmg to accept Fisher’s 
hypxithesLs of continental dnft to explain the ohm 
of tile Atlantic, we may accept provisionally his 
view that the Pacific owes its origin to the detachment 
of the moon, especially as some hypothesis seems 
to be necessary to explam the heterogeneity of the 
earth s crust T Crook 
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Atttr tripollum on Salt Marshes 

I NOTICE m the article on Belgian botany in Nature 
of January 20 p 97, a statement which reminds 
me of some observations of mine at Uovercourt, 
near Harwich, in 1908 The article says that a 
fringe of the purple-rayed form of Aster Inpohum 
occurs between the salt marshes occupied by the 
yellow form and the more fertile, less saline soil 
At Dovercourt there are fields overflowed by the 
sea at every high tide, but still showing signs of 
former cnltiv ition The specimens of Aster growing 
here were all fleshy and rayless Separated from 
these fields by e irthen dykes were other fields, 
which showed no signs of being flooded at any time 
Here the Aster wis always thin and wiry in the 
stalk, and bore a well developed ray 

H W Chapman 

Cawthome Jordans Village, 

Beaconsfaeld Bucks, 

Janu iry 31 


The Cause of Anticyclones 
With reference to Miss Cathcime O Stevens’ letter 
(NAtURF February 3, p 150) on this subject it is 
clear that there could be no high - pressure areas 
unless there were low-pressure areas as well 

It is also quite clear that Iht pressure distribution 
at any moment depends upon the flow of the winds, 
the inertia of the air, and the rotalion of the earth 
But the atmosphere is a viscous substance and the 
friction resulting from its viscosity wouUl soon 
bung the whole mass to rest were there no continuous 
source of power to keep it moving 

It IS generally agreed that the source of power 
which mamttuns the circulation of the atmosphere 
IS diffirence of air density resulting from difference 
of temperature The problems to be solved are — 
what IS the exact distribution of temperature through- 
out the atmosphere ? will the ai tual temperature 
distribution account for the winds ^ and how are these 
temperature differences maintained ^ 

R M Deelfy 

Tmtagel, Kew Gardens Road, Kew, Surrey, 
February z 


The High Temperature of the Upper Atmosphere 
In a letter in Nature of February 10 Mr Whipple 
suggests that a comparatively sudden increase in 
temperature of the air at a height of about 60 kilo- 
metres, such as observations of meteors render 
likely, would account for the well-known zones of 
audibility and silence This seems to us a promising 
line of investigation, which might enable one to 
determine annual variations of temperature, if any 
We had already examined the possibility of usmg 
meteor observations for this purpose, but they are 
as yet scarcely sufficiently accurate to enable one to 
determine the small differences involved The same 
applies to the suggestion of Mr Deeley m Nature 
of January 20 

In the last paragraph of lus letter Mr Whipple 
suggests that the estimates which we made of the tem- 
perature on theoretical grounds require modification, 
as the atmosphere is exposed to the sun only dunng 
the day-time We need scarcely point out that this 
fact hM not escaped our attention and was allowed 
for in the coefifiaents of the formula actually used 
F A Lindemann 
Gordon M B Dobson 
Clarendon Laboratory, Oxford, 

February 12. 
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The Bicentenary of Sir Christopher Wren 

By Eng -( apt I- m ar ( Smith, 0 B E , R N 


''I'lIOUGH during the ickhration, next week, of 
A the bicentenary of Sir ( hnstopher Wren the 
mam intereiit must needs centre around Ins great 
work as an architect, his position as one of the rcpre 
sentative men of scieme of the seventeenth tentur> 
should not he overlooked Fnc sears \oungcr than 
Boyle, and ten years the senior of Newton, Wren 
had as his contemporaries Wilkins Hooke (loddird, 
Willis, Sydenham, Ilamsteed, and Barrow Iht jear 
Wren was born Cialileo was writing his famous 
“Dialogues,” and in the subsequent developments whii h 
made England the suentific centre of the world Wren 
was one of the pioneers While quite a jouth W'ren 
joined the group of philosophers who met it the 
lodgings of Wilkins or Boyle at Oxford, and at twentj- 
five he became Gresham professor ol istronom> 
Four years later he returned to Oxford as Savihan 
professor The Ro>al Society owed muth to him, 
and he was one of its earliest presidents Peril ips 
not such an extraordinary boy us Young or Ilimilton, 
his genius was recognised from the first Birrow 
indeed, m 1662, referred to him “ As one of whom 
it was doubtful whether he was most to be eommeiided 
for the divine felicity of his genius or for the sweet 
humanity of his disposition— formerly as a bov a 
prodigy , now as a man a miracle, niy, even some 
thing superhuman ” 

Wren was born at Past Knovle, in Wiltshire on 
October 20, 1632 His grandlathcr, Francis Wren, 
was a mercer m the city of London, his lather, also 
Christopher Wren, was rector of East Knoylc and 
dean of Windsor '\nothtr son of PYim is was Matthew 
Wren, bishop of Hereford, Norwich and Ely , a stiff- 
necked prelate who spent more years in the lower 
than he need have done Wrens mother clad when 
he was young, but his father survived till 1638 At 
nine Wren was sent to Westminster school, then under 
the famous Busby From Westminster, ifter an 
interval, probably due to the unsettled state of affairs— 
Oxford then having more soldiers than students he 
passed to the University and was entered as ,i gentle- 
man commoner of Wadham College, of whicli Wilkins 
was the warden He graduated BA in 1651, kl \ 
m 1653, and that year became a fellow of All Souls 
holding his fellowship until 1661, the vear he w ts 
appointed Savihan professor 

Like most students of lus day, Wren roamed over 
many fields of learning With a talent for tine and 
accurate drawing he combined a manipulative skill 
which was the envy even of Hooke These found 
employment in many ways Por Wilhs he made the 
elaborate drawings for a work on the anatomy of the 
brain lie was one of the first to inject liquids into 
the vems of animals Writing to Petty in 1656 he 
says, “ The most considerable experiment 1 have made 
of late IS this , — I injected wuie and ale into the mass 
of blood in a living dog, by a vein I am in 
further pursuit of the experiment, which T take to 
be of great concernment, and what wiU give great 
light to the theory and practise 6f physic ” 

Wren’s two professorships cover a period of sixteen 
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years — 1657 to 1673 The Gresham and Savihan 
chairs were the first mathematical and astronomieal 
professorships founded m England One or the other 
hid been held by Briggs, Bainhndgc, lurner, (ircaves, 
(rfllibrand, and Gunter Gresham College, London, 
wis the old mansion of Sir Thomas (,resham, which 
stood on a site stretching between Bishojisgate Street 
and Old Btoad Street Ihe lodgings of the professors 
of music and physic and the Reading Hall were close 
to Hisliopsgatc Street, but the quarters of the other 
professors were situited around a lirge quadrangle 
An interesting sketch of the college is given in Weld’s 
“ Ilistorv of the Rov il Soeietv ” Wien’s appoint- 
ment was owing to Lawrence Hooke exelianging tlie 
e hair of astronomy for Ih it of gcome try , llit transfer 
tiling due “to a lonvemtniv of the lodgings which 
opened behind the Riading Hall” Wren’s lectures 
were read the simt day as RooKc’s and attended by 
tlie same luditors He discoursed on telescopes, 
eclipses, the pi met Situin, tnd mcteorologv, and to 
this period belong his demonstrations conccining 
c ye lends 

In Pebruary I'itn Wren resigned both his Ciresham 
protessorship and his ItHowship ot Ml Souls md 
returned to Oxford to suceeed Seth Ward is Savihan 
istrononier In this position he eontmued to in- 
vestigate i wide range ot sulijeets suggesting sdf- 
registering weithereoeks thermometers irid rain- 
giugcs, ( emstrue ting tele copes for mtisuting small 
angles, and making experiine iitx with ptiidulums In 
i0()8 he showed lus experiinciits to illustrilc the 
laws of motion by the collision of lulls Newton 
afterwards writing of the laws ot motion slid ‘Dr 
( hrislophti W'ren, knight , John W illis and Christian 
Iluvgens, who arc hiyond comj irison tlie leading 
geometers of this ige, irriveel it tlie laws of the colli- 
sion and mutual rebound of two bodies, but tlieir 
truth was proved by Di W'ren by experiments on 
suspended bells m the presence of the Royal Society " 

Il w IS while Wren till held the Ciresham professor- 
ship that the Roy el Sex lety c ame into existence The 
first ollici d lec Old was a memorandum of November 28, 
lOfio Ihis gave the ti ernes ol the persons who hud 
‘ iiKtl together at Giesham (olleelge to heart Mr 
Wten’b leetuie ” \fier the leetuit ‘ they did, aeeord- 
mg to the usuil manner withdraw c for mutuall eon- 
\eise, ’ end it vus agreed upon that ‘ this t ompany 
would eontinue their weekly meeting on Wednesday, 
at 3 ol the i loc k m the te arme tune, at Mr Rooke's 
dumber at Gresham Colleelge , in the vacation, at 
Mr Ball’s chamlier in the Temple ” W'llkms was 
chairman on this occasion At the next meeting, 
December s, Sir Robert Moray, the first elected presi- 
dent, brought word that the King approved of the 
Society and would be ready to give encouragement 
to It 1 he minutes also record tliat “ Mr Wren be 
desired to prtjiarc against the next meeting for the 
Pendulum 1 xpenment ” On December 19 Mr Wren 
and Dr Petty were “ desired to consider the philosophy 
ot Shipping, and bnng in tlieir thoughts to the company 
about It ” 
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The Royal Society was further indebted to Wren^ 
for drawing up the preamble to the charter of In- 
corporation m which Charles II states his determma- 
tion “ to grant our Royal favour, patronise and all 
due encouragement to this illustrious assembly and 
so beneficial and laudable an enterpnze ” The charter 
was first read on August 13, 1662, and two years later 
Wren gave an address on the objects to which the 
Society should devote its energies He exhorts the 
members “ not to flag m the design smce, m a few 
years, at the begmnmg, it will hardly come to any 
visible maturity 1 he Royal Society should plant 

crabstocks for postenty to graft on ’’ Lord Brouncker 
became the first president of the Society after its 
incorporation. Sir Joseph Williamson succeeded him 
in 1677, and Wren, who had been knighted m 1673, 
was elected president in 1680 Boyle had previously 
dechned the honour through “ a great tenderness in 
point of oaths ” Wren held office till St Andrew’s 
Day, 1682 

So far, attention has been directed only to Wren’s 
scientific activities Soon after his return to Oxford, in 
1661, he was invited by Charles 11 to act as survey or- 
general of His Majesty’s works, and from this time 
dates his career as an architect, which ultimately 
raised him to the head of the profession The first 
building designed by him was the t hapel of Pembroke 
College, Cambridge, erected by his bishop-unclc as a 
thank-offering for his liberation from the Tower His 
next building was the Sheldonian Theatre at Oxford 
In 1665 he spent six months in Pans studying the 
Louvre and other buildings, returning home, as he 
said, “ with nearly all France upon paper ” In 1666 
came the great fire of London, and with it Wren’s 
opportunity Irom September 2 to September 8 the 
flames swept across the city, and four days later Wren 
laid a plan for its rebuilding before the King Im- 
mediately afterwards he was appointed “ surveyor- 
general and principal architect for rebuilding the 
whole city , the cathedral Church of St Paul , all the 
parochial churches with other public structures ” 
Wren was then but thirty-four, and in the remaining 
fifty-seven years of his life he not only designed and 
erected many important private and public buildings, 
but some fifty London churches, and also his great 
masterpiece, St Paul’s Cathedral Several years were 
occupied in demolishing the rums of old St Paul’s, 
and It was not until 1675, the year Wren built Green- 
wich Observatory, that the foundation stone of the 
new cathedral was laid Thirty-five years later 
Wren’s son put the topmost stone of the lantern mto 
position 

Of the city of London as Wren knew it m his Gresham 
days but little remains Wren, if he had had his own 
way, would have changed its very plan It was his 
mtention to cut two great arteries from east to west 
and another from north to south At the mtersections 
of these thoroughfares would have stood the new 
St Paul’s and the great public offices He further 
designed that a noble quay should flank the Thames 
from the Tower to the Temple For better or for 
worse his plans proved unacceptable, and so to-day 
It is yet possible to follow some of the footsteps of 
the old philosophers and to visit- their memorials 

Though It escaped the fire, all trace of Gresham’s 
NO 2782, VOL in] 


mansion has long since disappeared St Helen’s 
Church — sometimes called the Westminster Abbey of 
the City — ^where the inmates of Gresham College 
worshiped, still stands, and within its walls he the 
remams of Hooke, Goddard and Gresham Three 
of Wren’s predecessors m the chair of astronomy, 
Geilibrand, Foster, and Gunter, were buned m St 
Peter le Peer, which stood m Old Broad Street, while 
Rooke, “ the greatest man m England for solid learn- 
ing,” was buned in St Martin Outwich, from which 
the monuments were some fifty years ago removed to 
St Helen’s Rooke died just before the Royal Society 
received its charter Greaves, another Gresham and 
Savilian astronomer, wfls buned m St Benets, John 
Collms, “ the attorney-general of the mathematics,” m 
St James’ Church, near Southwark Bndge, while John 
Wilicms, first secretary of the Royal Society, and from 
1668 bishop of Chester, who died m 1672, was buned 
in St Laurence Jewry This was one of the churches 
rebuilt by Wren Wilkms had been rector of the 
church, and on one occasion he invited Barrow to 
occupy the pulpit Barrow preached so well that 
Ricliard Baxter declared he “ could willingly have been 
his auditor all day long ” 

Wren himself lies m the crypt under the south aisle 
of the choir of St Paul’s He died on February 25, 
1723, and was buned on March 5 The well-known 
quotation from his epitaph “ Si monumentum 
requins, circumspict,” now to be seen over the north 
door of the cathedral, was first carved on the choir 
screen by Robert Mvlne, the builder of the first South- 
wark Bridge and surveyor of St Paul’s, who lies close 
to Wren in the crypt 

Ihe grand committee formed by the Royal 
Institute of British Architects and other bodies 
interested to celebrate the bicentenary of the death 
of Sir Christopher Wren has arranged for a public 
commemoration service in St Paul a Cathedral, on 
Monday, February 26, at 2 30 p m m the course 
of which an address will be delivered by the Very 
Rev W R Inge Dean of St Paul s The members 
of the grand committee, accompanied by the Lord 
Mayor and Sheriffs, will proceed afterwards to the 
crypt, where Mr Paul Waterhouse, president of the 
Royal Institute of British Architects, and an attachd 
from the American Embassy in london, on behalf 
of the Architectural League of New York, will lay 
wreaths upon the tomb of Sir Chnstopher Wren 
In the evening a Chnstopher Wren commemoration 
banquet will be given by the Royal Institute of 
Bntish Architects at the Hotel Victona, Northum- 
berland Avenue, and commemorative addresses, 
dealing with the hfe and work of Wren, will be 
delivered 

In addition to these celebrations there will bo 
exhibitions illustrating Wren’s work, at the Galleries 
of the Royal Institute of Bntish Architects, 9 Conduit 
Street, W i, on February 26-March 3, and at the 
Museum, Pubhc Record Office, Chancery Lane, W C 2, 
both of which will be open free of charge to the 
public 

Another mterestmg proof from overseas of regard 
for the memory of the weat London architect comes 
from the Architectural Institute of Bntish Columbia, 
which has arranged to hold, in the largest Anglican 
church m Vancouver, a memorial service on exactly 
similar lines to the service which will be held in St, 
Paul’s Cathedral on February 26 
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Absolute Measure and the C G S Units 

By Sir George GRrFNHiLL 


“ "t JX rHAT IS the matter with physics training for 
V V the engineer ? ” is a question asked to-day 
The engineer will answer, “ It is the t G S sourre of 
arrogance and tyranny,” following him even into the 
engmeermg laboratory, and his caleulalions in hydro- 
statics He has no use for such minute units, as he 
works always to terrestrial gravitation measure of his 
world of existence, and C G S is thrown aside as soon 
as^e young engmeer, gunner and navigator is liberated 
from the tyranny of the lecture and txaminalion room, 
and he is free to talk and calculate in all the old units 
familiar to generations 

. These COS units are described in Hdlse\’s “ Hand 
book for Draftsmen ” as a “ Monument ot scientific zeal 
(misplaced) combined with ignoranccof practu alrr(|uirc- 
ments ” “ The object of Weights and Measures is to 
weigh and measure, not merely to make cakuhiions ” 
No wonder Prof Hudson Heart in untamed at the 
British Association at Hull the desirability ol keeping 
the mathematics of the engineer distinct from the 
exammation needs of the Science and Art, or even 
medical student m his research ol a diplonn, and tint 
the teacher of engmeers should prefer ibly lx an 
engineer himself If he has to teu h pliysirs it should 
be industrial physics, m tlieir applic ition on a large 
scale to constructional needs 
Mach pleaded age and infirmity lor taking no h.uid 
fii the translation of his work and gave the translator 
a free hand The opportunity was seized of m iking 
him sponsor of the C G S system, and no other, liy the 
ardent disciples of the Open ( ourt We find the same 
fervent advocacy of C G S in our scientific sc liooK over 
here, compelling even the engineering students to use 
their microscopic units to the exclusion of all others 
employed m his practical life 

A nval system, MMS (millimetre — milligrim-- 
second), still more minute, was proposed m Germanv,and 
IS mentioned by Mach, but this was ironic al In Fr in< e 
Olmer, whose work was reviewed lately in Naiuri, is 
pushmg the M r S system (metre — tonne — sc c oncl) as 
better adapted for large scale work 
The MKS (metre — kilogramme -second) system 
would suit most practical requirements, but this is 
rejected by the purist in units because it makes tlic 
density of water 1000, kg/m*, instead of unity But 
the advantage here is in keepmg the an buovanev m 
sight, as a correction of about 1 25 on the last figure of 
the absolute density, tn vacuo, as it ought to be 
tabulated Suppose it was required to weigh i lb or 
I ton of hydrogen m the scales for an airslup , describe 
your procedure 

Absolute measure was first mtroduced mto dynamical 
teachmg under Prof Tait in Edinburgh, although 1 ait 
never earned his Glasgow colleague with him to a full 
extent Gauss had mitiated the idea previously as 
essential li magnetic measurement all over the world 
Tait told us the idea struck him in his struggle with 
the Defimtions in Chapter II of his “ Dynamics of a 
,Farticie ” , and then it burst on him as a revelation 
,of Ihc way out of a theoretical difficulty always a 
ipiwAe to him 
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The idea fructified, and to day we find absolute 
measure universal m all theoretical physics, and the 
engineer is blamed for sticking to his old gravitation 
units for mechanics Ihe electrician, however, is 
compelled to work absolute m his cosmiral electro- 
m.ignctism, broadc isling his theoretical results, de- 
jicnding only indirectly on the gravitation of the earth 
In lait’s procedure a change was made m the unit 
ot whit was llien called mass, changmg it from a vague 
Hit generft into the Imperial Standard Pound, and 
then P = M/ implied a new unit of force, for which 
tlx name jxiundal was afterwards discovered, such that 
the heft of i lb weight wdsj’ of these units, poundals 
Ihc pound ]l was thus i/g of the heft-wiight of r lb , 
say 1/32, or half an ouni c in round numitcis This unit 
was mucli too smill for thi engineer , he has refused 
to hive anvthiiig to do with absolute measure, and 
jeeis it tlx pcdinlry of calling the pound il a unit of 
w light, poinimg to tin prei ise langu igc of the successive 
\<ts of Parliament from Nthiu hadnezzai and earlier, 
down to our dav 

WlIGIITS AND MtASURES ACT, 1878 
Inipertal Mtasura of Weight and Capacity 
13 Hie weight tn vacuo of the platinum weight 
nu Illumed in tlu first schedule of this Act and by 
tills \ct declared the imperial standard pound shall be 
the ligil stand ird measure of weight and of measure 
lining itfcrenre to weight and shall be called the 
iiiipeiidl stand ird pound ami shall be the only unit or 
stand ird nicisiire o| weight from which all weights 
end ill mcisuris having reference to weight shall be 
iseirtained [A H No word mass occurs ) 

Any person who sells li\ my denomination of weight 
or measure other than one of the imperial weights or 
meisurcs or some multiple or pan thereof, shall be 
liable to a hnc not exceeding forty shillings for every 
sue h offtnet Printer and publisher arc liable for any 
ac I in contravention ot this section 

So any one giving v eight in poundals, m print or 
writing, would he liable to this fine No mention is 
in ide in this Act of barometer or thermometer readmg, 
icqmrcd in the definition of the gallon, cubn measure , 
weight m vacuo covers all sue h ambiguity of its measure, 
insc 1 led foi the first time m the draft of this Act , the 
omission was a source of great trouble when the need 
arose for a new Standard Pound 
Not a word m the Act about the attraction of the 
earth on the pound weight Nothing is said about the 
pressure on the bottom of the box containing the 
pound weight, and the influence of local g, however it 
may vary clown a mine, or up in the air or away mto 
space from one end of the world to the other 
The pound weight does not alter, brought out of its 
vac uum mto the atmosphere, or even if it was earned 
away mto space to the other end of the universe, 
It always remams the lump of platinum defined m the 
Act At least this was the current belief until quite 
recently, before a distinction was made between 
Ruhmasse and Masse tn Bewegung 
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If, however, the wei(;ht of a pound is to mean some- 
thmg quite distinct from the pound weight, as the 
force with which it is attracted by the earth, the ton- 
fusion of language and measurement is intolerable 
It IS not correct to say the word weight is always 
to be reserved, strictly speakmg, for the subsidiary 
meaning of earth attraction, as the word was m use 
long before such distmction was made or understood, 
and IS to be found in ordinary language and writing, 
eg m Shakespeare, the Bible, and other of our classics, 
in both senses, but usually in the meaning of the Act 
of Parliament 

The latest discoveries of atomic theory have forced 
a reconsideration of former definitions of fundamental 
units, considered unassailable on the Newtonian 
doctrine Language again has failed to recognise these 
new distmctions ( G S units are displaced in the, 
relativity theor), where the unit of time is nearly looo 
years, instead of our terrestrial second, adopted to keep 
g down to a reasonable figure, 981, or 32 

“ Space -Time-Matter ” of Hermann Woyl will give 
some idea of the latest lofty ide.is of the universe, 
beyond the scope of these humble elementary remarks 
in delcmc of the old Newtonian mechanics— all the 
engineer has, so far, to guide him in the design of the 
steamship, locomotive, and flying machme Here he 
IS forced to adopt some immediate line of aetioiij 
leaving the abstract theorist to pursue his speculations 
at leisure The engineer must deliver the goods 
to time 

The Slit generic mass M = W/jf, Mach's terrestrial 
mass, implies unit mass of g, lb , Perry proposed for 
It the name " slug,” about a 32 lb shot But slug m 
gunnery me<ins any irregular piece of lead cut off a 
church roof in < i\ il war, and rammed down a fowling 
piece It IS curious to find sui generti mass in slugs 
still lurking in the engineers’ table of moment of inertia 
of a body , it has ev en been found by fori e of habit in 
a cross section area for moment of stiffness of a beam 
Ihere is too muih of the mere algcbraieal literal 
calculus in the presentation of dvnainiial theorems 
Quantities receive a label, M, W, g, v, s, i, as in mere 
algebra, and this letter label is stuck on the quantity 
for identifii ation, without sufficient explanation of the 
measurements required to translate the label into the 
description of an actual body, or its behaviour in 
motion and associated measuriment 

But the writer of the usual text-book is obliged to 
keep m mind the needs of his class in preparing to 
meet the exammer, or is on the road to be an examiner 
himself in his turn, and his book adopted So the 
round gots on, and a curious jargon has arisen, culti- 
vated by the schoolmaster and despised by the engineer 
Darboux surprised our company once by retailing 
the well-known story of the French Minister of Educa- 
tion, pulling out his watch and boasting how at that 
moment tlie same lesson was m progress in all the 
Schools m France I was so bold as to cut ui — “ Mais, 
il y a unc suite ” “ Quelle suite > ” ‘‘ Le ministre 
a continue, — du meme traite, de moi ” 

The Hospitaller notation is a ready escape from 
confusion when the derived unit appears, involving 
two or more of the three fundamental units Then a 
velocity in feet or centimetres per second is indicated 
by V, ft /sec or cm /sec , and an alteration of velocity 
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per second by ft /sec* or cm /sec*, thus ^=322, 
ft /sec *, or 9 81 , m /sec * So, too, for density, m lb /ft *, 
gm /cm *, kg/m *, t /m * A moment of inertia, Wk*, 
would be in lb /ft *, and so on But the adoption of 
this Hospitaller system is still very slow, although 
accepted by a resolution of the Pans Electrical Con- 
gress, 1880, and again at Frankfurt, 1891 

Although absolute measure of force is insisted on 
in all C G S records, there is no ai curate measurement 
of force except first in the gravitation unit of the 
gravity field, as with the Current Weigher- Balance , 
and after the experiment is complete, the factor g is to 
be supplied, but often forgotten 

Rayleigh appears to be writing feelingly, quoted in 
Engitieertng, July 4, 1919 “ When a problem depends 
essentially on gravity, g makes no appearance But 
when gravity dots not enter at all, g obtrudes itself 
conspicuously, and requires to be kept carefully m its 
proper place ” (as in electro magnetic and elastic 
measurement) 

\11 matter is transparent to gravity there is no 
escape from it on the surface of the earth In the 
work of the engineer to combat the powers of Nature, 
gravity is the force he is up against, and the strength 
of It provides him with the unit the engineer will never 
discard, as capable of immediate exact measurement 
He will never abandon his gravitation units for such 
minute substitutes in the L C» b sy stem, useful only 
for passing an examination, or for microscopic physnal 
measurement 

Weighing and measuring must be tarried out in a 
gravity field, and not in vacuo , the experimenter 
must be allowed to breathe in a warm room during a 
long tareful measurement The factor g is inserted 
after the work is over, for lalculation and record in 
absolute measure, and the t G S system was invented 
to make calculations and tabulate them, not to weigh 
and measure, as Halsey pointed out 

The metric system is a legacy of the French Revolu- 
tion, when all ancient tradition was swept away and 
the world to be started going afresh Time and angle 
were to be decimalised with French logic The 
quadrant was divided into too grades, each of roo 
centesimal minutes , and a minute on the meridian 
was made into the kilometre — the unit of distance 
But sexagesimal clocks, watches, and chronometers were 
not to be thrown into the sea for such a theoretical fad 
as centesimal time , and the ridiculous official names 
assigned to the days of a decimal week excited derision 
Any attempt was bound to fail to bring music into line 
with the metric system, by a decimalisation of the 
octave 

Elsewhere the metric system has taken a firm hold 
m the civilised world, as a means of cosmopolitan com- 
mercial mtercourse, and must be accepted But the 
sailor will not surrender his cosmopolitan sexagesimal 
measure, of time and angle, inherited from the Chaldaean 
astronomer, and he continues to graduate the quadrant 
into ninety degrees, and the degree into sixty minutes, 
and he takes the sexagesimal minute of latitude on the 
meridian as his unit of length, and calls it a mile, 
geographical (G), nautical (N), sea (S), or Italian, in 
the old books 

The sailor then starts a decimal subdivision of the 
j mde, dividmg it mto 10 cable, and the cable into too 
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fathom Geodetical measurement makes this fathom 
_a little more than 6 ft , — 6 o8, s.i> 6 ft and i mth over 
I-ongitude he measures on his ihronomeler, giving 
sexagesimal time of 24 hours (h ) in the da) , an hour 
of 60 minutes (m ) , and a minute of 60 seconds (s ) , 
four seconds of longitude = one minute of longitude at 
the equator, or a mile, an eas) rangi of c)tsight The 
schoolmaster cuts the fathom down to 6 ft exactly, 
and would sweep it awaj as a useless load on the 
schoolboy’s memory, although unuersil in sounding, 
as m 

" Full fathom five thy father lies 

The schoolmaster has his c)c, too, on the suppression 
of all the ancient measures of agniulture- furlong, 
rod, pole, perch, rood, chain, ell, p dm hand But the 
chain as the length of the pitch at < neket is too sai red 
to be assailed And what is the hi ight in C G S 
centimetres of a horse x hands high ^ He is obliged 
to cling to the mile, the statute, land militart mile, 
of 8 furlongs, 80 chains, or 1760 )ards 

It IS unfortunate the sailor larricd the woild mile 
on to his own unit, perhaps under a mistaken idi \ th it 


the two miles were undistinguishable Newton was 
arrested in his speiulation on gravity b) falling into 
this error I he land soldier mile is the one entitled to 
Its name as the length of 1000 pares (passus, not 
gradus), millta possum, M P on the Roman milestone, 
covered in marching along the road, making s 28 ft 
the double pai e of the Roman soldier , this is i ut down 
to s ft m our modem drill book, and less still in the 
metric equivalent of the French soldier 
It IS strange to retd to-day in the “ Admiralty 
Manuil of Navigition ’ 1014, page 1, the eirth is 
disirihed is an oblate spheroid, greatest and least 
diaiiuter 395° miles (military, soldier, statute) 

In n ivigation the surtai e of the oi ean is always treated 
as i peifeit s[»herc, and of girth 360x60 — 21600 sea 
mills (b), making llie radius of the sphere 3438 S 
miles till length of the ridian along a meridian 
Besides the soluism of mentioning the mihtirv land 
mile as a measun in navigation, the real dimensions 
of the earth arc double as stated in the Msmial (an 
we wonder then at an Admiral sending himself and his 
(lagship to the bottom b) a confusion btlween radius 
and di line ter ? 


The Royal Society 

Mumuccnt fiur raovt Sir \libh) Yarrow 


'■'['HF generous gift from Sir \lfred \ arrow, an- 
A nounced m the subjoined letter from him to the 
president of the Royal Soeiet) , and grali fullv u « epti d 
by the Society, is a most welcome at knowlixlemint from 
a great liader of mclustr) of the prutual servni ot 
scientific investigation Sir Alfred, who was elu tid i 
fellow ot the Society last )e.ir, has alwavs taken in 
active interest m the progress of si u nee and his pro 
moted Its application to industry in many wavs— 
directlv in his own works and indireellv In gifts to 
educational and scientific institutions IBs liith m 
science as the maker of the modern world is unhounileil, 
and the words in which he gives exiircsMon to it should 
afford scientific worktrs both pride and cm our igenunt 
We are at the beginning of a new era of hum in history, 
and It is to the close association of seieiii e and industry 
m the spirit of Sir Alfred Yarrow’s letter, tint we must 
look for strength to meet the difluiilties lieforL ns 
The Royal Society, and the scientific workers it repie 
*sents, may be trusted to continue to extend the bound- 
aries of natural knowledge, and if stitesmen and 
mdustrialists have the same progressive amis we lan 
lopk with confidence to whatevir the future ma\ 
bring 

I would ask you to be so kind as to bring before 
the Council at an early opportunity the following 
proposals 

I have for many years held the view that the 
prosperity of this country has been greatly hampered 
in the past for the want of better promotion to 
scientific investigation and its application to practical 
affairs , ^ 

I am convinced tliat the future prosperity of tins 
country will be largely dependent upon the encourage- 
ment of original saentmc research Ihc birth of 
new mdustnes, and the development of existing ones, 
Axe due largely to the growth of science, thus securing 
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imploymiul and the welfare of the whole < omnuimty 
being idvanitd 

It IS doubtful whcthir even \ct it has been realised 
how (ompletcly this country would have hem at the 
inere\ of our antagonists in the 1 ite wai had it not 
bull for file rescauh work done by our scientific men 
betore the war and during its touisc 

f desire to mark mv sense of thi value of research 
to tile community b\ offcuiig as i gift to the Royal 
Soiiifv looooof to be iisid IS lapital or income for 
till putjioscs of the Societv as the louneil may think 
fit beeausi I recognise conditions alter so materially 
from time to time that, in o'der to secure the greatest 
possible benefit from su( h a fund it must be ad- 
mmistiicd with unfeltcud discntion by the best 
people flora time to time available 

t ire must of eourst bi tikcn that a gift from the 
fund sh ill m no e isc lessen any (government grant 
Ip iciindance with vour practice you would, I 
issuine appoint a tommittee to administer the fund, 
and would ilso frame rules for the giiiilanee of the 
Committee while reserving the right to alter such 
nilts from time to time and I would suggest that 
till y be reconsidered by the Council every tentli year 
so as to meet modern neeils 

I should prefer that the money be used to aid 
scieiiUfie workers by adequate p lyment and bv tiie 
supply of appaiatus or other facilities, rather than to 
ere it costiv buildings because large sums of money 
are sometimes spent on buildings without adequate 
endowment ami the investigators are embarrassed 
bv financial inxieties 

Although I thus give a general expression of my 
wishes I do not intend bv so doing to create any 
trust or legal obligation for their fulfalment 
In conclusion I should like to record my firm con- 
viction that a patriotic cituen cannot give money or 
leave it at his death, to better advantage than towards 
the devi lopment of saence, upon which the industrial 
success of the country so largely depends 

A F Yarrow 
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Obituary 


Prof W K von Rontgen 

I T IS given to few men of science to make a con- 
tnbution to knowledge which compels world- 
wide interest fjrom its first announcement The late 
Prof Rontgen’s discovery of the X-rays in 1895 was 
not only of the first importance, but also enjoy^ the 
distmction of finding an immediate and immense field 
of application in surgery and medicme Presently 
they were destined to play also a prominent part in 
the extraordinary developments in atomic and mole- 
cular physics which have characterised the last twenty 
years — developments which make it safe to assert that 
at no period m its history has physical science been 
more effective and wide-reaching in its fundamental 
activities Rontgen was happily spared to be a witness 
of all this, and although his contributions to X-ray 
research ceased some years ago, his satisfaction at 
the growth of the subject can have been in no way 
diminished 

Wilhelm Konrad von Rontgen was bom at Lennep 
m the Rhineland on March 27, 1845 Although a 
German by birth, he was sent to school in Holland, 
and later he took his doctor’s degree in Switzerland at 
Zurich in i86g Then he was appointed assistant to 
Kundt at Wurzburg in Bavaria, and afterwards at 
Strasbourg, where he carried out a well-known piece 
of work on the ratio of the specific heats of gases He 
became a privat-dozent of the latter University in 
1874 A brief period followed as professor of mathe- 
matus and physics at the Agricultural Academy at 
Hohenheim, after which he returned to Strasbourg 
in 1876 as extra-ordinary professor of physics In 
1879 he became professor of physics and director of 
the Physical Institute at Giessen , and six years later 
followed his appointment to the chair at Wurzburg 
It was here he made his famous discovery After- 
wards he was appointed to the chair of experimental 
physics and director of the Physical Institute at 
Munich , he resigned these appomtments in 1919 
Rontgen died at Munich on February ro, 1923, at the 
ripe age of seventy-eight years He received the 
Nobel Prize for physics in 1901, and with Prof Lenard 
the Rumford medal of the Royal Society in 1896 
While Rontgen’s researches extended over a fair 
range of physics, their importance is completely over- 
shadowed by his discovery of the X-rays, the credit 
for which IS in no way lessened, but rather is enhanced 
by the curious bclatedness of the event Crookes, 
durmg his memorable investigations (1879-85), con- 
structed a discharge tube with a concave cathode and 
a platinum target to display the heatmg effects of 
focussed cathode rays Thus all the essential features 
of a modern gas X-ray tube were there, and X-rays 
must have been generated m abundance, but, although 
much of value mihm the tube was noted and record^, 
the X-rays remained unnoticed 

Later Lenard, in 1894, demonstrated conclusively 
that cathode rays could pass through a thm wmdow 
of aluminium, and were able to excite phosphorescence 
a few millimetres away m air This was a correct 
observation, despite the fact that we now know that 
part of the phosphorescence was due to X-rays excited 
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by the alummium About this time the mexplicable 
fogging of unopened packets of photographic plates 
in the neighbourhood of excited Crookes tubes was 
engagmg the attention of more than one English 
physicist, but not until the autumn of the following 
year was the major discovery made by Rontgen, the 
manner of it bemg somewhat accidental It so 
happened that m a search for invisible light rays he 
had enclosed a discharge tube in light-proof paper, 
and, to his surprise, noticed that, when the tube was 
excited, a barium platmocyanide screen lymg on a 
table a few metres distant shone out brigh^ If 
obstacles were interposed between the tube and the 
screen they cast shadows, and very quickly a unique 
and fascinating feature was revealed — the new or 
“ X ’’-rays could penetrate many substances quite 
opaque to light The degree of penetration depended 
on the density , for example, bone was more absorb- 
ent than flesh. When Rontgen communicated his 
results to the Physico-Medical Society of Wurzburg 
in November 1895, the immense significance of his 
discovery received universal appreciation A trans- 
lation of his paper appeared in the issue of Naturj 
for January 23, 1896 (vol 53, p 274) 

An army of workers sprang up and a torrential 
output of observations and speculation followed, as a 
glance at the scientific journals of those days will 
verify The Rontgen Society came into being in 
London in 1897, largely at the instance of the late 
Silvanus Thompson, and similar societies were in- 
augurated later m other countries Rontgen himself 
contributed three memoirs to the subject during these 
years, but later returned to his earlier interests m 
physics He had, with others, established the fact 
of the ionising properties of the X-rays 

Much controversy and a wealth of speculation 
followed as to the nature of the rays But experiment 
gradually whittled down the various theories, and no 
question now arises that the X-rays are light rays with 
wave lengths which place them next to, and beyond, 
the ultra-violet It was their minuteness of wave- 
length that defeated all the earlier attempts to sort 
out the rays, and this uncertemty continued until 
Nature herself was found to have fashioned suitable 
diffraction gratings m the form of crystals, the regular 
atomic spacings m which were of the nght order of 
magnitude We can now claim a knowledge of the 
existence of more than thirteen octaves of X-rays 
Of these, three octaves or so are used by the radiologist, 
these having wave-lengths of the order of io“* cm 

We can only refer briefly to the enormous application 
of the X-rays in medicine It is probable that no 
more potent weapon has been put mto the hands of 
the medical man The late war brought this home 
m unexampled fashion, and while human endeavour 
reached its pinnacle m almost every phase of life, it 
IS difficult to overestimate the services which Rdnt- 
gen’s discovery rendered to humanity An extensive 
mdustry m X-ray equipment has sprung up m tins 
country and abroad 

The new knowledge was not without its menace, as * 
many of the pioneers discovered to their cost Pro* ^ 
longra and frequent exposure was found to produce 
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I a disastrous effect on human tissue But the con- 
ditions of danger and the means of avoiding them were 
gradually ascertained, and recently, thanks to the 
recent work of the X-ray and Radium Protection 
Committee, under the chairmanship of Sir Ilumphr}' 
Rolleston, president of the Roval College of Physicians, 
the necessary precautions have lieen widely circulated 
In the light of a fuller knowledge the destructive 
effect of the rays has been turned to account by taking 
advantage of their selective action when applied to 
superficial and deep-seated growths m the tissue 

The X-rays have also found extensive industrial 
application to detect flaws and impurities and in many 
other directions 

As already mentioned, the X-ra>s have proved of 
the greatest importance in recent developments of 
fundamental physics We owe to them Mosclev s 
arrangement of the elements in the order of their 
atomic numliers, a quantity determined bv the atomic 
nucleus Ihe wonderful results of Sir William Bragg 
and his- son on erystalhne structure rest wholh on 
X-ray measurements Much of the work wliu h unde r 
Sir J J Thomson and Sir F most Rutherford has made 
the Cavendish Laboratory world-famous has dealt 
with X-ray and kindred phenomena 

At the close of Rontgen s life, we may well pause 
to survey the goodly harvest thit science his reaped 
from the event with which his name will be for ever 
associated Hard on the beds ot his discoveiy i init 
that of the electron by f J Thomson uid of rirlio- 
activity by Becquerel The new ihaptir of ph)sus 
which was thus unfolded has alicidy had the most 
profound effect on everyday life 0 tV C K 


Mr Bernard Bosanquet 
Mr Bernard Bosanquft, who died on l'cbruar> 8 
after a short illness at his home at Hampstead, to which 
he had moved a few months ago, has oitupitd lor more 
than a generation a foremost plate m hnglish intel- 
lectual life For the last ten jears his health has 
required him to refuse public engagements, but he 
continued to be as assiduous m literary productions as 
during any period of his active life He was at work 
till the end, and we are told that he left an uncompleted 
book on his desk, of which, however, three chapters arc 
finished The intended title was “ What is Mind ” 
He was an ardent philosopher, who cared little for the 
brilliance of a speculation and nothing whatever for 
originality or ownership of ideas, but sought the truth 
concerning human life and the meaning of experience 
w^th an earnestness which seemed like the devotion of 
a tehgious mission 

Born m 1848, Mr Bosanquet was educ ated at Harrow 
gnd at Balhol College, Oxford, and after graduating 
spent ten years at Oxford as fellow and tutor of 
University College In 1881 he came to London and 
threw himself ardently into the work of the ( lianty 
Organisation Society and the Ethical Society, and also 
lectured on ancient and modem philosophy for the 
University Extension centres m" London 
Hi» “Logic, or Morphology of Knowledge” is a 
‘ It was published m 1888, and carried out with 

gyatematic thoroughness the new principle of an inner 
; kStiVity of thought which had already found expression 
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in Mr F II Bradley’s polemic agamst the formalism 
and associationism of the empirical school The next 
large work was “ A History of Esthetic ” in 1892 In 
1912-191^ were published the two volumes of Gifford 
Lci tures, the first on “ The Principle of Individuality 
and Value,” the second on “ The Value and Destiny of 
the Individual ” It was in these lectures that he 
worked out his philosophical theory of the meaning of 
Ilk “This universe,” he said, borrowmg a phrase 
from Keats, “is the vale of soul-making” Ihese 
volumes constitute one of the profoundest works of 
pure philosopliy of the modern period 

Mr Bosanquet was a man of great personal eharm 
Duleetu, in the Socratie meaning, was the jov of life 
to him, but he was always svmp itlietu to tlie opposer, 
genuinely eager to understand his point of view, 
ind alwavs inxious to qiprec 1 ite its value Yet no 
one was firmer or more tenaeious in irgument He 
never expouneled any theory or defended any position 
unless his whole heait was m it, and unless he was con- 
vine ed of Its truth 

iMi Bosan<iuel kept himself fully abreast of ill the 
iiitclleetual movements of his tunc lie was thoroughly 
U(}uaintcd with the philosophieal thought of Germany, 
mil he was deeply interested in the new movement m 
It ilian philosophy the idealisms of Croce and Gentile, 
though dissenting from them on essential points His 
knowledge of Itilian was thorough, and only i few 
months ago he eontnhuted an artielc m Italian to Prof 
("•c mile’s Gwmale cniuo He was not attracted by 
the modern French philosophy, whieh he eould never 
come to rtgird as other than superficial The reason 
for this, no doulit, wis that the approac h to philosophy 
through the problems o[ scionce, the tundimental 
quistions of mathemalies, phvsies and physiology, 
which IS especially distinctive of hreneh philosophy, 
seemed to him less important and less roinpellmg llian 
the ethical approach 

Besides the important works mentioned, Mr 
Bosinriuet wrote numerous smaller books, many of 
striking originality ind value , of these wc may mention 
‘ llic I’hilosopliic al Iheory of the State ’ and two quite 
recent books, “The Meeting of FAtremcs m tontem- 
porary Philosophy',” 1021, and ‘ Implieation and Linear 
Jnkrtnec,” 1920 

tor five years 1903-1908, Mr Bosanquet was pro- 
fessor of moral philosophy at St Andrews He was 
an original fellow of the British \cademv, and was 
president of the Aristotelian Society from 1894 to 1898 
lie received the honoiary degree of LL D from the 
Univ crsity of Glasgow, and of DC! from the LTni- 
versity of Durham 

Mr Bosanquet married, m 1895, Miss Helen Dendy, a 
sister of Prof Arthur Dendy , ot Kmg’s College, London 
Mrs Bosanquet served on the Royal Commission of 
Inquiry into the Poor Law She is the translator of 
Sigwart’s “ Logic " and the author of several books on 
social and economical questions 


Dr a H lusoN 

The staff of Guy’s had subscribed money for a wire- 
less mstallation to illustrate Dr Alfred Henry Fison’s 
lectures, and for the use of the hospital m other ways 
On February i, when on the roof by himself, attaching 
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an aerial, Dr iison fell through a skylight to the floor 
below Three days later he died without regaining 
consciousness 

Dr Jison’s life-story is that of a teacher whose 
enjoyment in knowing was so vivid that no delight 
could equal that of passing his knowledge on In his 
earlier life he had for twenty years lectured for the 
Oxford University T xtcnsion Delegacy , and this is a 
school in which the spirit of enthusiasm for knowledge 
IS engendered If an extension lecturer be not in com- 
plete sympathy with his audience, if he has not the 
instmct for detecting want of hannony between his 
mind and theirs his lectures are a failure , his thought- 
wav es must be of the length for which his auditors’ 
receivers are tuned 

From 1C) 12 until his death Dr Fison was Secretary to 
the Gilchrist I rust I ach \ear in the sprmg he visited 
various parts of Britain to inspire enthusiasm and to 
organise local arrangements , in the autumn and 
winter to deliver lectures His efforts to fill success- 
fully the gaps caused liy death in the Gilchrist staff 
discovered to him how verv rare arc the men who have 
the gift which he possessed of securing in their first 
few sentences the i omplete confidence of their audiences 
and retaining their strained attention for eighty or 
ninety minutes— hills crammed with people of all sorts 
and conditions from the clergv, doctors, and school- 
masters of the town to miners and mill-hands — sending 
them aw ly with the feeling that the evening which had 
closed a long day’s work had altered their views of the 
world and had, at the same time, entertained them 
hugely 

In 1906 Dr Fison was ippointcd lecturer m physics 
to Guy’s Hospital, and somewhat later to the London 
Hospital also Although Ins teaching work was ele- 
mentary , he held that no tcac her can be cflic lent who 
does not follow the most lecent developments of his 
subject He was a sound scholar — m the sense in 
whic h the expression is used by students of the humani- 
ties who are disposed to arrogate it to themselves The 
very large gathering of students at the memorial 
service in the ( hapel cif Guv’s was a measure of his 
success Shortly before the accident brought his 
activities to a sudden close he talked to the writer of 
these notes of his plans for an early retirement and the 
devotion of his remaining days to investigations for 
which his duties as a teacher had left him but scanty 
leisure, and the publication of his reflections — his bent 
was ever towards philosophy — upon various aspects 
presented by the problems of physical science His 
best-known contributions are “ Recent Advances in 
Astronomy ” (1898) and “ A Textlwok of Practical 
Physics ” (1911, rewritten 1922) 


Mr Rawuon Lrvett 

Ins death at Colwyn Bay on February 1 of Mr 
Rawdon Levett, at seventy-eight years of age, will 
be regretted by none more than by the members of the 
Mathematical Association, of which, under its old name 
of the Association for the Improvement of Geometrical 
Teachmg, he was one of the onginaUounders From his 
pen, in NATURt , of December 29, 1870, p 169, first came 
the suggestion that such an Association should be formed, 
and the first conference was held at University College, 
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London, on January 17, 1871 Levett possessed much 
more than the driving power and organismg capacity 
which made him so successful a secretary in the first 
twelve years of the Association Unlike most of his 
contemporaries he had familiarised himself with the 
continental text-books and with the methodology of 
his subject as taught in hranic, Germany, and Italy 
The ideas of non-Euclidean geometry found in him an 
apt exponent to any who cared m those days to listen 
to him, and m the revolution that was to come in the 
fields of geometry and analy sis he played for a time a 
prominent part His “Elements of Trigonometry,” 
which he brought out in lollaboration with Dr Davison 
in 1892, shows how much he had been mflucnccd by 
De Morgan, by Cauchy and the continental school, 
and by Chrystal — ^and m that case the influence had 
been reciprocal 

I he name of Canon J M Wilson has stood for half 
a century with that of Rawdon Levett on the list of 
officers or of vice-presidents of their Association Both 
were at St Jolin’s , Wilson was Senior m 1859 , Levett 
was iith Wrangler in 1865 (Ravlcigh’s vear) Both 
were schoolmasters, Wilson in those days at Rugby, 
and I evett at King Edward’s School, Birmingham 
Both have retained their interest in the work of the 
Association, though ill-hcalth had for many years past 
prevented Levett from biking any active part in its 
later history Ihe interests of neither were restricted 
to the sphere in which their academic honours w ere w on 

Levett was a man of wide reading and general culture 
By many his name w is piobalily seen for the first time 
on the dedicatory page of “ John fnglesant ” — “ I 
dedicate this volume to vou that I may have an oppor- 
tunity of calling myself your friend ” The spintual 
kinship that knit together men like I evett and Short- 
house indicates but one of the intellectual influences 
that brought to the Birmingham schoolmaster intimate 
relations with a wide circle of men who appreciated to 
the full his noble character, rare judgment, and fine 
literary instinct Birmingham was the poorer by his 
loss when the shadow of the White Scourge fell upon 
him in 1903, and he retired to his Welsh home at Colwyn 
Bay Now he is gone, and the onlv founders left are 
Canon Wilson, Mr A A Bourne, Sir Thomas Muir, the 
Rev h F M MacCarthy (secretary for seven years), 
and the Rev W H Laverty W J G 


Prof Gaston Bonnifr 

Wt regret to announce the recent death at Paris of 
Prof Gaston Bonnier, professor of botany at the 
Sorbonne, member of the Institute (Academic des 
Sciences), of the Academy of Agriculture and the 
Counul of the University of Pans, Officicr de la L6gion 
d’Honneur, foreign member of the Lmnaean Society 
of London, and member of many other scientific 
bodies 

Prof Bonnier was the president of the Socidt^ 
Botanique de France, and-cditor of the Revue ginirale 
de Botanique, founded by him in 1889 Among his 
numerous botanical publications that have become 
classic may be particularly mentioned his “ Cours de 
botanique,” “ Geographic botanique et la botanique 
descriptive," “ Flore complete de la France,” “ Nou- 
velle Flore des environs de Pans,” and “ Flore du nord 
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de la France et de la Belgique ” Ills, puhli'^htd r<- 
search on the correlation of function, form and structure 
of plant organs is as remarkable for its simplicity and 
clearness of style as for its scientific value Ills 
journalistic contributions to 7 c / einps wc rt apprcc 1 itcd 
by all its readers 

Prof Bonnier played a most import int pirt in the 


reform and extension of the leaching of the natural 
SI 1C nc es in Fr me e 1 o his students .md research 
workers, ini ludinj; men and women of manv national- 
itHs he was friencl, guide and master 

Ihc I'rcmh piesiclcnt the University of Pans, and 
minv scientific bodies were represented at the obsequies, 
wliii h took pi i( e with military honours 


Current Topics and Events 


On February 14 IVfr 1 isher presented to flic House 
of Commons the usual petition from tlic liustccs 
of the British Museum praying for further suppoit 
Though this is merely a form insmg out of the 
peculiar niixle of goyernment of the musimn we 
may be permitted on this occasion to emphisisc the 
desirability of doing nothing that should hinder 
the performance of this trust for the gcni r il benefit 
of learning and useful knowledge ’ Hie British 
Museum a term which includes the N itui il History 
Departments is not one of those t/oveinmeiit estib- 
lishments that swelled its ranks and its expuises 
under stress of wir nor has it shown a nluclance to 
reduce them in the difficult tiniis of pe m On the 
contrary it has only just brought its scieutific stiff 
back to the pre-war Icyel, and it has conscuntiously 
reduced its estimates as rcquind by the (lediics 
Commission Its scientific publuation is almost 
if not entirely suspended This is a st iti of atl 111s 
we may lament but must endure W'hitwc in not 
prepareil to suffer without protest is uiy further 
demand for reduction fherc are rumours of such 
a demand amounting to sev eral thousands of pounds 
This could only result in a diminution of the valu- 
able work accomplished by this gre it establishment 
work already most seriously hampertel by the m 
adequate sue of the staff To choke one of the 
great founts of ' learning and useful knowledgi 
can never be an economical proceeding ind my 
attempt to do so will meet with the united piotcst 
of all scientific workers 

The Home Secretary has appointed 1 committee 
to inquire into the desirability of extending the 
Workmen’s Compensation (Silicosis) \ct of 1018 
which provides compensation for men injured by 
silica in specihed industries Ihe association of 
miner's phthisis (fibrosis of the lungs with superaddexl 
tuberculosis) with the inhalation of hard dust as 
in quartz mining or knife grinding h is long been 
koowm, and its recognition has led to the mtrodiution 
of appropriate preventive measures Collis pointed 
out that the danger of a dust was in proportion to 
its content of free silica and Mavrogordato found that 
coal dust was actually an anlideite when mixed with 
> ’ rock dust, which by itself was highly injurious Later 
expenmefjts by Gye and Kettle have shown that the 
action of silica is chemical rather than mechanical 
’ 4(od that colloidal silica is /hstmctly poisonous 
' Chronic silica poisoning in rabbits causes degenerative 
changes in the Uver and kidneys and, though the 
applicability of these results to the occurrence of 
o ^iwy llwr lesions m men is at present quite an open 
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quistiou it IS evident that flic harmful i fleets of this 
eominou substance may jiruve to he much more 
wieltspmd than is it pie sent supposed 

fui Niw \oik cornspondiut of the Itmis m the 
issue of 1 1 bill It V ij icfeis to some suceessful tvptn- 
nii nts upon the dissipation of clouds In the trmy 
\u Sirviec of the I iiitid States at Dayton Ohio 
uiiilei the elireitiou eif Prof Baiicioft of Cornell 
I mversity uul Mr frvucis VCnrrcn 1 lu jirocess 
eeinsists m si iHttmg e lei trilled sand with Ihe pro- 
pi lli i of 111 It ropl me tno mg 500 ft above Ihi tops 
ot e loads Ihe sanil is said to be ehirgtil to 10000 
volts and the result is referred to m thi hi idliiii of 
the note as r tin m iking 1 he eo tlesi t nee of the 
cloud piitiites m (onseqticnee of the dimuuition of 
surfiec tension is suggested as the proMinatr t tilsc 
ot tile disippcariuee of tin clouds, which art slated 
to liavc V ined from several Ihousitul feet to several 
miles in kiigtli ind bitailtb and in thickness from 
yoo ft to lyoo ft The general conclusion of the 
(onesponiUnt is that fogs neid be no iiioic and, 
given only e loads ram can be had wiierevei it is 
vvantid An unportanl ejucstion is of courst how 
mueh ■' lilt time icepurcd to prceipitite the 
moisture rarely exceeded ten minutes md in 
till CISC of very thin clouds tin moisture evaporated 
be lore reithing the ground Further particulars will 
be awaited with interest In the meintiinc the 
announcement brings once more into prominence the 
need fot special liboiatones for the prai tu d physics 
of the atmosphere feir which a good deal of work 
Ins long litcn waiting The coalescence of water- 
diops the correlitivc pulverisation of water and 
then relation to clcctrihcation, arc not by any means 
fully explored Ihe encigy relations in very coni- 
jilii itcd It IS known, for example that a bucketful 
of w ilir tossed out of an aeroplane would be pul- 
verised into an electrified cloud by its own gravita- 
tion il energy To get it back again into a con- 
tinuous mass of water at the ground by the use of 
electrified sand will be a very interesting completion 
of the cycle when we understand it 

A TFLi GRAM recently received at the 1 iiinean 
Soeiety from liflis announced that an eminent 
foreign member of the Society Prof Serge Ciabnlo- 
V Itch Navashm, of the Botanic Garden, Tiflis, Georgia, 
was to celebrate on February 18 his fortieth year of 
scientific work and the twenty-fifth anniversary of 
his announcement of double fertilisation m plants 
This message recalls the new era in the study of the 
embryogeny of the flowering plants which followed 



266 


NATURE ‘ 


[FsbruaIiy 24, 


Treub’s discovery of chalazogamy m Casuarina m 
1891 Two years later Navashin reported a similar 
unusual course of the poUen-tube in the birch, and 
his own work and that of others supplied new instances 
In 1898 Navashm announced at the meeting of the 
Russian Society of Naturalists his discovery m species 
of Lihum and Fntillana, of what at once became 
known as ' double fertilisation ” — the fact thdt of 
the two male nuclei which enter the embryo-sac, one 
fuses with the egg-cell the joint product being the 
embryo, while the other fuses with the two polar 
nuclei of the embryo sac either before or after their 
union the product of this fusion being the endosperm, 
which supplies a store of nourishment in the seed for 
the embryo The discovery was rapidly confirmed 
and extended by Navashin and others, and the 
occurrence was shown to be frequent if not general 
in the flowering plants It gave a new interest to 
the discussion as to the true nature of endosperm, and, 
incidentally provided an explanation of ‘ xenia " or 
the occurrence outside the embryo of characters 
derived from the male parent Notable contributions 
to this discussion were made by Strasburger, Miss 
Sargent, and others, but the problem still awaits a 
satisfactory solution 

The Right Hon T R Ferens, High Steward of 
Hull has consented to accept the office of president 
of the thirty fourth congress of the Royal Sanitary 
Institute to be held at Hull on July 30-August 4 

Sir Charles Parsons, honorary member of the 
Institution of Flectrical tngineers, has been awarded 
the Faraday medal of the Institution Ihe medal is 
awarded for “ notable scientific or industnal achieve- 
ment in Electrical Engineenng, or for conspicuous 
service rendered to the advancement of electrical 
science ' 

In the Observer for February 18 it is recorded that 
" A Lahore telegram says that a meteorite, which 
was clearly seen in January in most of northern India, 
was traced at Quetta, where it buned itself The 
remains show that at the time of impact it must 
have weighed six tons " 

It has now been announced that the donor of 5000/ 
to the Rowett Animal Nutrition Research Institute at 
Aberdeen is Mr Walter Reid of Aberdeen Other 
recent contributions include one of 500/ from the 
Highland Agricultural Society of Scotland 

We learn from th# Scientific Monthly that Dr 
Robert A Milhkan, of the California Institute of 
Technology, Pasadena, has been awarded the 1922 
Edison medal of the American Institute of Electncsl 
Engineers for ‘ mentonous experimental achieve- 
ment in electrical science ’’ 

The committee for the jubilee of Prof Kamerlingh 
Onnes on November 1 1 last, which issued the memorial 
volume of the Physical Laboratory at Leyden, 1904^ 
1922, announces that a limited number of cc^iies of 
the volume is still available , copies may be obtained 
at the price of ten florms on apjllication to Hie t*ea* 
surer of the committee, Dr H R Woltjer, Natuor- 
kundig Laboratonum, Leyden, Holland, 
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On Tuesday, February 27, at 3 o'clock, Sir Arthur E 
Shipley will deliver the first of two lectures at the 
Royal Institution on life and its rhythms, and on 
Thursday, March i, Mr Theodore Stevens will begm 
a course of two lectures on water power of the Empire 
The Friday evenmg discourse on March 2 will be de- 
hvered by Dr G C Simpson on the water in the 
atmosphere, and on March 9 by Dr C W Saleeby 
on sunlight and disease ^ 

By arrangement with the grand committee of 
the Royal Institute of British Architects m charge 
of the bicentenary celebrations of Sir Christopher 
Wren Messrs Hodder and Stoughton will issue on 
February 2b a memorial volume, dealing with vanouq 
aspects of Sir Christopher Wren’s life and work, 
under the general editorship of Mr Rudolf Dircks, 
librarian of the Royal Institute of British Architects 
The volume is being published at five guineas and 
upwards and all the profits from its sale will be 
handed over to the St Paul’s Cathedral Preservation 
Fund 

An exhibit of special interest at the present time 
will be found in Museum No I at Kew Gardens, in 
Case 128 on the ground floor It consists of a collec- 
tion of funeral wreaths, garlands, flowers, leaves, 
fruits, seeds, etc , in excellent preservation from 
ancient Egyptian tombs, including those of Aahmes I 
and Rameses II kings of Egypt of dates respectively 
1700 B c and 11-1200 B c The flowers chiefly used 
are those of Nymphaa cesrulea, Acacta arabica, var 
mlolxca, together with leaves of Mtmusops Sekimpert 
and Sahx Safsaf It may be noted that the various 
flowers, seeds, etc , are identical with those of the same 
species found growing at the present day 

At the annual general meeting of the Society of 
Pubhc Analysts held on February 7, the followmg 
officers and council were elected for the ensuing 
year — President P A Elhs Richards Past- 

Presidents Leonard Archbutt, A Chaston Chapman, 
Bernard Dyer, Otto Hehner, S Rideal, A Smetham, 
E W Voeicker, and J Augustus Voelcker Vice- 
Presidents F W F Amaud, F H Carr, and G W 
Monier- Williams Hon Treasurer Edward Hinks 

Hon Secretary E Richards Bolton Assistant Hon 
Secretary R G Pclly Other Members of Council 
H Ballantyne S F Burford, S Elhott, B S Evans, 
E M Hawkins, Ham Heap, H F E Hulton, Andrew 
More, A E Parkes, W R Schoeller, G R Thompson, 
and J F Tocher 

The following officers and other members of Council 
of the Royal Meteorological Society were elected at 
the annual general meeting on January 17 —Pre- 
sident Dr C Chree, Vice-Presidents Mr R li 
Hooker, Dr. A Cnchton Mitchell, Dr G C Simpson, 
Dr G T Walker Treasurer Mr W Vaux Graham 
Secretaries Mr } S Dines, Mr L F Richardson, 
Mr G Thomson Foreign Secreta/ry Mr R. G R. 
Lempfert Councillors Mr C E P Brooks, 

John Brownlee, Mr David Brunt, Capt, C j, Ip) 
Cave, Mr J E. Clark. Mr R Corless, F 
Col H G Lyons, Mr H MellJab, Sn! ^ajiier 
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And Mr F J W Whipple Assistant Secretary Mr 
A Hampton Brown 49 Cromwell Road South Ken 
aington, S W 7 

The Journal of the Camera Club, which first 
appeared in 1886 and was issued at regular rateiials 
for twenty years was one of the foremost of publica- 
tions connected with photography The authonties 
of the Club feel that the time is now ripe to begin a 
new senes It has been decided to issue the Journal 
quarterly, and that it shall contain summaries of 
lectures given before the Club as well as articles on 
photographic subjects The first number has just 
been published and contains among its many items 
technical articles by Dr Alexander Scott Mr 
Chapman Jones, and others I he whole number is 
Interesting, even to non-members of the Club to 
whom its pnee is 6d 

The Ministry of Agriculture is able to announce <is 
the result of conferences held at Washington in May 
and October last, that bulbs of Chionodoxa Ga'anthus, 
Scilla, rnttllana tmpertahs I Meleagns, Muscari 
Ixia and Eranthis have been added to the list of bulbs 
permitted unlimited entry into the United States the 
permission holding good for a period of three years 
from January t last The activities of the ph>to 
pathological service of the various countries at the 
ports continue to increase , bulbs now leach this 
country from Holland guaranteed by the inspection 
services of the Netherland Government British 
potatoes may receive certificate of immunity after 
trial at the official station of the Ministry of Agricul. 
ture and Fisheries at Ormskirk and the British phylo. 
pathological services receive increasing demamis for 
inspection service before export In the present 
state of our knowledge of plant pathology the require- 
ments of these services raise many problems requiring 
further research , thus it is very difficult to say in the 
case of transplanted stocks, whether a swollen 
Structure at the base is a somewhat excessive callus 
or a form of crown gall Such questions seem to 
indicate the advisability of leisurely inspection at the 
nursery before despatch rather than examination at 
the port just before shipping Dus plan is largely 
Adopted, and recalls to mind the advantages and 
disadvantages of the Central Passport or Permit 
l^Olfices which dealt with civilian travellers during 


The eighth Bulletm of the Non Ferrous Metals 
Research Association contains much valuable material 
G6od progress is being made with the systematic 
researches undertaken on behalf of the Association 
And an extensive investigation is now planned dealing 
■with the subject of die-castmg alloys The scale of 
this investigation, which is of interest to the electrical 
well as»to the engineermg industries will depend on 
amount of support received from firms making use 
jfi. die-castmg m sbme form It is proposed to 
kke work m three sections, dealing respectively with 
[^jkmuiium alloys, brass and bron/e alloys, and alloys 
y fe>w melting-point, the laboratories selected being 
iJatio^l Physical Laboratorv, the Research 
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Department of Woolwich, and the University of 
Sheffield A new feature of the Bulletm is an article 
b> Prof Courtman on recrystallisation, with a biblio- 
graphy of 73 items Such summaries of published 
work are likely to prove valuable to members 
Abstracts of important pajiers are also included, but 
in v^ew of the extensive absti acting of the Institute 
of Metals it IS intended to confine this part of the w ork 
to a small number of papers of spciial technical 
importance the Association has adopted i very 
libeial policy m regard to publication 

Modern Wireless is i new maga/me whu h promises 
to play an important part m popularising the art of 
ridio communication iiid guiding the development 
of methods of broack isting 1 he first number which 
was published in Itbruary begins an interesting 
senes of irticlcs b) Sir Olivtr Lodge describing the 
method of transmission of wireless w iv es 1 here is 
also an important irtide by P R Courscy describing 
methods of receiving radio signals fiom electric 
lighting wires It is not gent r illy known thit m 
many cases an aerial is an unnecessary idjunet to a 
broadcast receiving set All that is necessary is to 
connec t the set through a plug ind a sm dl conileiiser 
to any electric light fitting indoors If i gas pipe or 
I a water pipe is available wo can use it for the earth, 
but 111 many eases is Mr (ouisey points out even 
this IS not necessary All th it is reejiured is to have 
access to the c lectric lighting wires whether the supply 
be clirect or alternating As in aerial is objection iblo 
for several reasons this method will help to popularise 
broach istmg, but it will m ike it dillicnlt for the 
Post Office to enforce the purchase of i broadcasting 
lie ense I here are many cithei interesting articles m 
this number We congratulate tlie editoi Mr J Seott- 
laggart, who is a well-known radio expert, on his 
success in making this issue interesting ind eisily 
iinderstcxid, and yet maintamng high technical 
accuracy 

liih recent issue of the mclex parts of Science 
Ab'.tracls completes Volume 25 of each of the sections 
- Physics and 1 lectru il 1 ngincenng — for 192s 
While the Meetrical Lngmeentig volume has nearly 
the same number of pages fiyo as last year the 
Physics volume has increased by 90 pages and now 
has nearly 1000 pages The number of abstracts has 
increased by about 50 in the former and about 460 m 
the latter section and there is a slight reduction in 
the average length, o 486 page of an abstract ui the 
former and a considerable reduction from o 398 to 
o 364 page in the latter section Ten years ago the 
figure was o 317 page, and it is extremely doubtful 
whether the intrinsic value of scientific papers has 
increased in the interval to a sufficient extent to 
justify the increased length of the average abstract 
Whatever opinion may be held on this question, there 
Clan be no doubt that Science Abstracts fulfils with 
conspicuous success its task of placing before its 
readers a short account of the advances made during 
the'year in the subjects with which it deals, and that 
as a result it should receive every support from 
electrical engineers and physicists 
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Mental and Physical Characters in Race 
Study — In the February issue of Discovery, Prof 
H J Fleure discusses the influence of racial on 
mental characters I his region is, as he remarks 
still uncharted by science, and the discussion is 
difficult because the material still remains tp be 
collected But racial peculiarities are stranjjely 
persistent, as for example in Wales, where the pre- 
dominant type IS in all probability due to descent 
with rnodihcation from the early Neolithic in- 
habitants though it has been modified by emigration 
At any rate he rightly protests against the too 
common habit of treating mental characters be it 
of French Germans or Britons, in the mass ‘ In 
each nationil group are many racial mosaics, and 
similar groups of iharacteis occur m all There arc 
differences ol social expression and lack of expression 
connected with sociil and historical facts, and these 
are apt to vary from century to century But 
behind all these there are correlations of physical 
characters with psychical charactcis which at present 
■we arc unable to correlate scientifically 

The Future of Architicture — In a recent issue 
of the Sonological Revuw (vol xv No i) Mr S C 
Ramsey discusses the region il and vocational in 
fluences of architecture Ihe finest and most con- 
sistent architecture the world his tvei seen w is 
he says that of the ancient Greek quarryman We 
can scarcely follow the writer in supporting the 
position that the sailor lias been ‘ the encrgiser and 
inspirer ’ of our buildings, nor in the assertion that 
' Vutonan civilisation was essentially a miners 
civilisation the improvisation of the mining camp, 
and Victorian building was mainly of thi camp or 
settlement variety, temporary and imiddlefi. without 
real tradition permanence or ordered beauty He 
sees hope in the houses erected under the Ministry 
of Health, where mounting prices and the need 
for rigid economy have lopped off the extraneous 
and hideous features beloved of the Speculative 
Builder" He looks forward to the tune when the 
person who expresses his indindual pride in the 
building of a luxurious private house will not exactly 
be shunned ' but looked on a little critically,*’ 
and " energy will be lavished on public buildings 
for the enjoyment and benefit of the community as 
a whole " It may be some time before this stage 
IS reached but meanwhile the writer s view of the 
position cannot safely be ignored 

Crime and Poisoning — It- Col J A Black, 
Chemical Examiner for the Punjab, has issued a 
report on the work of his department (Lahore , 
Civil and Military Gazette Press, 1921) The greater 
part of the report deals with matters involving the 
investigation of crime and especially of poisoning 
Instead of expert witnesses being examined and 
cross-examined in a tnal for poisomn^ as in England, 
the evidence of the Chemical Examiner is taken m 
Indian Courts, frequently in tlie form of a written 
statement His report, therefore, contains a cate- 
gorical account of the results of his analysis without 
indulging in probabilities or opinions and leavmg 
deductions, unless these are obvious, to the inter- 
pretation of the cinl surgeon, whose duty it is to 
guide the Court The Court does not appear to be 
otherwise guided m respect of matters purely chenucal 
The volume of work in connexion with casep of 
poisonmg is considerable m the East, where homioidal 
poisomng is very prevalent, and smcidal poisomng, 
often from motives which appear perfectly inade- 
quate^ to the Western mind, is very common The 
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difficulties are increased by the fact that cases of 
serious illness and even of death, frequently occur 
without the attendance of qualified medical men, and 
the replies made by the police on the prescribed forms 
are frequently of little value Col Black enhvens 
his leport by the narration of several picturesque 
cases which nave come under his notice The task 
IS rendered somewhat easier by reason of the fact 
that the poisons available are mostly well known, 
and on account of ignorance of the fatal dose, a 
large excess is usually administered so helping to 
simplify the work of the chemist For some of the 
poisons when no chemical test is available the 
nucroscopic appearance of the plant used is frequently 
quite diagnostic bimple physiological tests are 
frequently made and facilities have been afforded 
by setting up in Calcutta a laboratory for applying 
seiologicil tests for the whole of India CdI Black 
is of the opinion that no veiy subtle form of poisoning 
exists in India 

Chaparral Scruh in Caitfornia The broad 
sclerophydl vegetation of Californii forms tin subject 
ot a communication by W S CoojH-r (Cam Inst 
Wash Pub , No y 19) in which the t cologic il relation- 
ships of these types of vegetation are treated m some 
detail The author is able to justify and develop 
the point ot view of Schimper that these types 
of vegetation like the Mcditerr mean maqui," 
devcloj) in regions of winter rains and long dry 
surnmeis 1 bus the annual cycle of the chaparral 
scrub in Califoima includes a summer period of 
four months in which the soil contains practically 
no available water, wliile the winter rams coincide 
with low temperatures The growing period is thus 
limited chiefly to short periods 111 spring and .lutumn 
Iwo mam types of vegetation ire comjiarcd in detail, 
the broad sclerophyll forest and the ‘chaparral," 
and it IS shown that the habitat of the latter differs 
mainly in its more extreme water relations Ana- 
tomical details of the plants in relation to habitat 
are well treated a curious feature being the presence 
of mycorhiza in the roots of the dominant chaparral 
species, although the soils only average 0103 per 
tent of humus 

Mitfs and Rotiffrs from Spitsbergen — The 
Journal of the Quekett Microscopical Club November 
1922 contains an account by Mr Julian Huxlev of the 
Oxford University Expedition to Spitsbergen m 1921, 
followed by two reports on the collections of mites and 
rotifers The aim of this expedition was primarily the 
study of Arctic life from an ecological standpomt 
rather than the search for new species and the results 
promise to be of great general interest especially from 
a biological point of view Many new forms have, 
however, been discovered in addition to numerous new 
records for Spitsbergen and as the work proceeds the 
number will be considerably increased In the report 
on the mites Mr Soar describes and fig^ures a species 
of Hydracanna, Sperchon linearis Sig Thor, taken in 
large numbers at Bear Island, hitherto known only 
from the high mountain distncts of Norway and 
Sweden He suggests that its appearance m Spits- 
bergen may be due to the agency of birds , the ova of 
the mites, which are deposited on stones, being pro- 
bablv conveyed there on the feet of birds Mr Bryce 
m his report makes similar suggestions for the occur- 
rence of the rotifers— -the agency of birds or transport 
by w inds He gives a valuable summary and revision 
of all the Rotifera found up to the present in Spits- 
bergen The total number of species is now of 
which 70 are actually more or less cominon m. Qreat 
Britain Twenty-eight speaes were taken by the 
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expedition of which ten are new records one being 
also new to science but even this species shows no 
striking variation from -already known Furopcan 
varieties A list is given of mosses identified bv Mr 
H N Dixon with their loe ilities and di tails of the 
rotifers and tardigrades they li.irliourcd I he new 
species of rotifer ind a new pirasitc arc described 
and figured 

Fumaroljs in Aiaska — A volcanic eruption on 
a great scale in June 1912 smothered in half a fcxit 
■of ashes th< town of Kodiak in southern Alaska 
This was traced to the Katmai volcano about roo 
miles to the west in the long Aleutian chain of \ol 
canoes In 1015 the US National Ucogiaphic Society 
sent a preliminary expedition to examine the ngion 
The next year a larger expedition discovered to the 
west of Mount K itmai the remarkable valle\ of 
tlie Ten riiousaml Smokes which was cxploied in 
1917, 1018, and especially 1919 These explorations 
were conducted by Dr K F Griggs, who describes 
them in The Valley of Ten 1 housand Smokes 
(National Geographic Society VV asliington) flic 
valley which has an area of about 30 to 40 square 
miles IS floored with Jurassic sandstones and shales 
overlain in places by vole line roi ks lines of 
fumaroles skirt the sides and cross the vallc y to the 
number of 10,000 or more Phe fumaroles generally 
have a temperature of 200° t to 300° (. but some 
records of over 500° C arc given Analyses of the 

f ases showed steam to be the pniuipal constituent 
ut appreciable quantities of liydroHuortc acid were 
present From earlier accounts of the district it is 
dear that these volcanic manifestations in the valley 
date from the eruption of K itmai in 1912 Phe 
text IS admirably illustrated by photographs majis, 
and coloured plates and gives a full account of the 
valley and the work of the expeditions It is written 
an a popular vein but embodies a great rleal of scientific 
interest I he study of the vegetation in relation to 
the ash deposits is of particular value ihe valley 
with Mount Katinai and the surrounding country 
to the extent of 1700 square miles, has been declared 

S T the United States Government a National 
onument ’’ reserved from settlement or txploitation 
Bacteria and Iravektinl — An interesting cast 
of the promotion of rapid deposition of travertine 
by bacterial action has been described at soint 
length by Mr John Parry in a lecture givtn before 
the Diamond I’lelds Mining Institute at Kimberh> 
S Ainca (Report m C henncal Netvs vol 125 pp 2*3 
241, and 257, 1922) Phe organisms vthich arc 
compared in their action with Drew s marine Bacillus 
calcts, occur in water streaming down the shafts 
of Kimberley mines and they produce deposits of 
fibrous calcium carbonate in iron pipes and crusts 
’’on planks and tunnel-floors These deposits hive 
a lustrous black surface which is attributed to 
organic matter derived from decaying timber in 
the mines Evaporation clearly pla>s no part in 
the accumulation 

The Upper Aik in India — A presidential address 
hy Mr J U Field to the section of physics and 
mathematics of the eighth Indian Science Congress 
on " The upper air objects and methods ol research 
in India," is printed in the Proceedings of the Asiatic 
Society of Bengal, vol xvii 1921 No 4 The 
subject of the address was chosen as the suence 
of meteorology has during recent years attracted 
to Its side physicists and mathematicians of eminence 
who are rapidly evolving order out of chaos In 
contrast to the temperature changes expcnenced 
at the ground by day and night during summer and 
winter, it was pointed out that at the height of half 
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a kilometre (1640 ft) Tndii enjoys an equable 
temperature throughout the twenty four hours 
Similirly with winti both m direction and force, 
gn it ehinges very eommoiily occur within the 
lowest lijtr Passing upwaids tlirough a riiige of 
nuny kilometres the temperature winch has been 
filling more or less steadily to veiy low vilucs shows 
a sli irj) lult in its rite of fill 01 tiu lapst-rate ' 
suddenly becomes zero Plus st irtling i li ingc occurs 
in Indii it i height of about 10 kilometres near 
the equitor it Iks at about 17 kiloimlrts iml Irom 
the eepi itoi it fills eoiitimioiisly with mcieasing 
lilitude towaid the jioles wlieie it seems to he it 
a height of ibout 7 kilennetrcs Kt fercnce is made 
to eibsiiv itions ol the upjx r nr e lined out m India 
bv iiK ms of ficc flynig billoons ind the theodolite 
and b\' me ms of billoons mcl kites i irrynig self 
reeonbng mcttorologie il instruments m mv clever 
devices hive been intiexliieiel lei ad ijit tile observa- 
tions to Indian chin ite I he solution of rainfall 
problems in Inelii is illutkd to is i m ittcr eif life 
ind dt itli eontiolhng is it does the lire lel spectre 
ot lamiiie It is the business of the Indimnutcoro 
logist to force ist with ill possible sjxed the rams 
beith III tlie monsoon md m the told weithei 

Tin ( KrrN Rav Insluietor Lieut ( onimi F W 
bliurleii k KN eif H M S ifo vei/ Su! ere <gK, semis the 
feillowing neites elesenbuig observations of the green 
riy At Vigo em Jamnry 21 md 22 the sun set 
beliind an isHnel On January 21 emc tip of the 
disajqie inng segment shenved the green tint while 
the other was indistinct preibahly owing to irregular 
rcfiaction On J imiaiy -j the ebse w is reel and 
changed to ni igenta At sea eiff Oporto on J inu iry 
24 the two tips were green ihe gieen jieirtion 
broke up into irrtgahi pitches with colours re- 
sembling those of soip films Just after sunset a 
low e)f iiregiilar vellow pate lies appe irecl over the 
place where the sun s rim was Jist seen At se i off 
( ipe St Vincent on January 25 the sky being clear 
anel the sun i golelen yellow a tvi>ical e\ iriiplc was 
eiliserveel Ihe grexn eolnir slarteel Irom the tips 
and flexidcd the expose el part eif the dise After sun- 
set i sm ill diffuse pate h ol pile gteen appeared 
immcdutelv almve the place who e tlie sun set and 
fadeel alrneist at onec 1 he whole effect lasted about 
three seconds and was see n by a group of trustworthy 
observers It is intere'-ting to note th it with a 
telescope (><30) the green afteiglow was distinctly 
seen with bmoeulars (xO) it was fiintly seen, 
while uniieled observers failed to deteet it 

An [mprovlo Hy(,Re)sroi 1 Messrs Negretti and 
/imbra hive devised an improved hygroscope which 
inihcites at 1 gl nice the percentage of moisture in 
the air The hair hygrornetei wis originally con- 
strue led by baussurc who used a li iir to indicate 
ch inges of moisture the hair elong iling when 
moist md conlraetmg when dry ( oiisiderable im- 
piovemeiits hive been midt by Messrs Negretti 
md /ambra and twelve or more hairs form the 
basis of the new instrument hum in hair is sjiecially 
selected and scientific illy treeted The haiis are 
mchored by their lower ends ind the upper ends 
are connected to a link winch opcrites on a lever 
att lehctl to the pointer spindle flic dial is graduated 
from 10 to 100 in percentage relative humidity 
Re idjustmcnt of the instrument, if required, is quite 
simple On the lower part of the dial is a scale to 
ascertain the dew-pomt if required It is claimed 
that the instrument will be of especial value in many 
industnal processes and various types are manu- 
factured depending on the requisite conditions A 
large type of the same instrument combined wi^ 
a dew-j^int hygrometer has also been devised 
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I r IS generally acknowledged that land-hvmg plants 
have sprung from s6me algal source that 
the land was invaded and that the invaders show 
form and structure adapted to sub-aenal life If 
this be true, land-plants should still show features 
indicating their origin, and such characters should 
be expected to appear in their embryology The 
higher algal structure is generally referable t6 the 
filament or row of cells with a free apex, and 'a base 
attached to the substratum The individual com- 
monly springs from such a source amplified in various 
ways to form the adult It is found that the com- 
parative embryology of land-plants up to the ^ed 
plants themselves also suggest a filamentous ori'gin 
The apex is defined by the very first segmentation of 
the avgote the base in bryophytes is the base of 
the sporogonium in leafy plants it is the suspensor, 
recognised bv Lang as a vestigial organ He held 
that Its presence is a last indication of the filamentous 
structure a juvenile stage r^idly passed over in 
them and often suppressed The body thus visual 
ised between apex and base may be called the primi- 
tive spmdle 

Two distinct tjrpes of its orientation exist In the 
first, the apex is directed to the neck of the arche- 
gonium (exoscopic) That is the characteristic of 
all bryophytes and of Equisetum, Isoetes, and 
Tmesipteris In the other the apex is directed 
away from the neck (endoscopic), and it is found in 
lycopods, some primitive ferns, and in adl seed-plants 
An intermediate position is seen in certain ferns, 
including all the later types In fact with some 
exceptions the distinction follows the major lines 
of affinity in the vegetable kingdom therefore it is 
probably of high morphological importance The 
interest will centre round the exceptions and their 
explanation is probably to be found m the varying 
orientation of the archegonium 

The end of all higher embryology is the establish- 
ment of a leafy plant with its shoot pointed upwards 



Where the archegonium points downwards, endo* 
scopic orientation will lead directly to this result, 
but if the archegonium be inclined or inverted, the 
spindle will have to be inconveniently curved to 
secure that end Many lycopods, selagmellas, and 
some ferns show awkward curvatures of the embryo 
to carry it out But some of them have no suspensor 
in these the awkward curves are absent It is sug- 
gested that the inconvenience has been removed by 
abortion of the vestigial suspensor, whlfch tied their 
ancestors down to the endoscopic orientation so 
mconvement where the archegonium points obliquely, 
or actually upwards The horsetails, Isoetes, and 
the leptosporangiate ferns would all be denvative in 
this respect Having no suspensors, their initial 
polanty could be freely determined so that the 
apex would point from the first in the convenient 
direction 

Upon the spindle thus defined, whether complete 
or abbreviated by abortion, straight or curved, the 
appendages are attached The leaves are possibly 
in phyletic ongin, the results of distal dichotomy of 
the apex But m fact they are attached laterally, 
and together with the axis they constitute the terminal 
bud The first root is always of lateral ongin m 
ptendophvtes, and phyletically it is an accessory 
organ, absent in fact in the most pnmitive types 
It IS only in seed-plants that it appears to continue 
the axis downwards Lastly, the “ foot,” which is 
so inconstant in its development is clearly accessory 
also, m fact a sucker formed laterally where it is 
required So the pnmitive spindle, defined by the 
apex of the shoot and with the tip of the suspensor 
as Its base, appears to be a real and constant feature 
in the embryos of plants But as it is hable to be 
abbreviated by the abortion of its base, and com- 
plicated at the apex and also lower down by the 
formation of lateral appendages of various sorts, it 
IS often effectively disguised Nevertheless, an 
adequate morphological and biological comparison 
of plants suggests that all their embryos are referable 
m origin to a filamentous source, such as is prefigured 
m the algae 


Exploitation of South African Fisheries ^ 


By Prof J Stanli 

'T'HE Union of South Afnca has consistently 

* endeavoured to pursue a far-sighted jiolicy 
in reference to the exploitation of its seas A survey 
with the S S P%etBr Faure was made twenty years 
ago and resulted m the starting of a trawler industry, 
while a series of volumes were pubhshed dealmg 
with the fauna of the grounds In 1920 the Union 
hired a whaler, the PtchU, 102 feet long, 20 feet beam, 
and I feet draught, equipped the vessel with trawls 
warps, and sounding gear, and sent it to explore 
the fishing area, Dr Gilchrist being the saentific 
adviser The ship was commissioned for 20 months 
It was singularly unsuited m many respeett for 
trawhng m commercial fashion, being of too shallow 
draught and not of the naht build, only hauling 
an otter trawl of 40 feet head rope, whereas a trawler 
of Its size could employ one of 120 feet with resulting 
catch at least six times as great Notwithstanding 
these drawbacks excellent work was done, 
stations having been mvestigated, generally oy 
I -hour trawls, distance traversed 4 miles While 
the hauls are thus closely comparable, they are 
difficult to collate with commercial fishing Tjiey 

• Umood South Africa PUh«riaaaiidM«te«_BictogleUSa r^ Raporta 
Noa. I and a tot the yean 198O and 1931 By Dt J D F Glldirlst. 
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deal entirely with unexplored grounds , we should 
have liked a few on the known grounds, already 
frequented by steam trawlers, for comparison 

Commercial trawling is now carried on down to 
300 fathoms, and the total area within these depto 
off South Africa is about 120,000 square miles ^e 
grounds may be divided into three areas— the eastern 
off the shores from Kosi River to Port Ehzabeth, 
625 miles , the southern from the latter to the Cape, 
ate miles and the western from the Cape to Cunma 
River, 1080 miles The eastern is mostly a lo-rollo 
belt, slopmg off steeply from 60 fathoms this is 
the region of the Agulhas Current, which causes m 
most places a roughness unsuited to trawling The 
southern is that of the Agulhas Bank, a name given 
to the southern broad pomt of the contmental slopes, 
its edge 150 miles from the shore The wesmni 
has a broad slope, not bounded by any marked stwp. 
about 60 miles across, half within the loo-fathom 
hne , it IS on the whole smooth and regular ^und, 
and lying on the colder side of the C^pe — average.' 
difference ro* F — should prove good trawlmg ground 
with fish of similar quality to th^e of our own Shores. 

The two most important deeper water fish proved 
to be the stockfish, or Cape hake, and Macrarus^' 
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Cape whiting, both of which have their centres of 
intensity at 150 fathoms or even deeper There is 
Also the kingkhp (in appearance like a ling) the 
dogfish, vanous soles and other flatfish, but the 
vanety of economically valuable trawl fish so far 
obtained is not great New fishing areas were 
discovered off Durban and off the dmvoti Ri\er 
but neither of these are of sufficient size for steam 
trawlers However, crayfish up to 12 inches occurred 
m immense numbers a commercial trawler subse- 
quently, in a haul of i J hours, taking more thm lo 000 
The resultaoi ihe investigation indic ite an abundant c 
of life on all this eastern ground and it must carry 
its due proportion of fish Many small areas suitable 
for trawling appear hkely to be disclosed by further 
survey, but it is not an area for steam trawlers 
though, like the west coast of France it should 
devekip in time a considerable population of long- 
shore ’’ men 

Turning to the south and west the reports give 
indications here of the possible development of in 
immense fishery The FxckU demonstrated to the 
local trawlers the potentialities of deep sea hshing 
and new areas were found within a few hours 
steaming of Cape Town The most northerly trawlings 
were on Ludentz Bay, and it would seem probable 
that there is good ground nght down to Cape Town 
we should also expect similar ground further north 
as far as Umon territory extends Before such 
ground can be exploited commercially it must be 
surveyed so that trawlers may avoid lough patches 


To know the depth and nature of the bottom is 
not enough and trawling tests are essential 
Doubtless the fish migrate at different seasons so 
that the latter tests will have to be undertaken at 
least twice over It is an expensive business, of 
course — the running expenses of a trawler would be 
about 1000/ per month — but the encouragement of 
food production is a vital necessity to all States, 
while fish meal is a bye product of high value In 
any event it is clear that South Africa has to the 
south and west an area more than capable of supplying 
all the fish that can at present be consumed the 
western grounds alone may well prove as rich as 
those to the south of Ireland of about the same 
area, which in 1910 produced i ^5 million cwts 

VVitli these potentialities m mind it is extra- 
ordiniry to find that the fishery vessel is to be 
gtien up In substitution a survey vessel, Crazier , 
is to be used at intervals for fisheries work To 
employ a twin screw vessel with a complement of 
80 hands for such work is wretched economy work 
which can be better done with a trawler and a 
crew of 14 Ihe phase of using such Admiralty 
sesscls for fishery work is one wnich nearly every 
aiuntry of Western Europe has passed through 
and abandoned surely South Afnci would be well 
adviseil to learn by their experiences In any 
event we trust that the series of speei il reports on 
the fauna obtained by the Fickle commenced m 
report 2, will be proceeded with they arc of high 
si 11 ntific value 


The Teaching of Elementary Geometry ^ 


'T'HE Assistant Masters Association recently ap 
A pointed a committee to consider the teuhing 
of elementary geometry , the report of this i ommitti e 
backed by the authority of the Executive Committee 
of the Association itself that of the Assistant Mis 
tresses' Association, and that of the Fducational 
Institute of Scotland, has now been published Ihc 
outstanding fact, and one of no little importance is 
that the committee was appointed to produce a 
agreed sequence of propositions and has not done si 
The terms of reference were 

(а) To examine the ease for an agreed scfiueiicc 

(б) To suggest the best means of attaining tlu 

general adoption of the sequence agreed upon 
The most definite conclusions are 
VII The committee does not feel that it is either 
desirable or possible at present to stereotypi a 
sequence , and 

I No formal proofs should be required of Dm lid I 
13, 14, 15, 4, 8, 26, 27, 28, 29 The teaching of 

formal geometry should be based upon the quasi 
i^OMomauc acceptance of these results 
" The committee is unquestionably nght m its beliet 
" that the main difficulties due to vanety of sequence 
■mil be Removed if the first of its recomnw ndations 
ff « T lust quoted] is generally accepted and possibly 
the most valuable feature of the report is the extended 
currency it will give to this prim iple 

For the rest, the committee is concerned not « 

,, much with principles as with giving whit help it 
ipw to the ' very large tiumber of teachers who do 
. ttot clajttt to be experts in geometry and who need 
f? guidance amid the welter of sequences and memoils 
" published during the last twenty years ’ From ] 
modest and reasonable point of view little fault 
frfn be found with the detailed recommendations 
- Atttbttgh, as IS freely admitted, there is room for 

' tth* Taicbingoi Elenwonry Geomeln’ B«ln« tbo 
iSiafilttee by th« Ineotpor»t*l Assocwtion ol Assistwit Majtm 

v'vSowdtiTSdM)^ ij (iSdon Ozlord Unlverslly Pres ij 


(lirtircmi of opinion on many points A teacher 
who followed their scheme exactly would come to 
no haim 

1 he committee follow 9 in the mam the C imbridge 
Scluilulc with some expansions (which some will 
not think improvements) apparently designed to show 
exactly how it intends the propositions to be dealt 
w ith hor exampli the section on areas begins with 
tin rule for measuring the area of a rectangle and the 
section IS more detailed than 1 1 the Schedule clearly 
iiKliiating i treatment chtfeieut f'‘om Euclid 9 It 
IS pointed out at the end of Section VI that Pytha- 
coriss proposition anil Euclid III 35 30 should be 
dealt with by the use of similinty as well as by 
J- uclid s method 1 he report contains a needed 
warning (Recommendation IV) against the slovenly 
use of the method of limits in dealing with 
tangency and another (Recommend ition V ) against 
ignoring the existence of incomniensurablcs at the 
prop! r stage the committee says the attention of 
the pupil should be called to the fact that the proofs 
given do not cover all cases ' 

A very important featuie of the report is that 
Cl rtain propositions are marked w ith an asterisk 
indicating that formal proofs of them should not be 
required in exammations Some arc marked also 
with a (t), indicating that no formal proof should be 
attempted in the class-room 

On tins point the practice of Examining Bodies 
differs , most of them asterisk propositions but some 
more some less It would undoubtedly be of great 
assistance to the schools if uniformity could be 
reached, and for this purpose the selection made by 
the committee might well be taken as the standard 

Altogether the committee may be congratulated 
on Its work it has not set up obstacles to further 
progress, as with its terms of reference it easily might 
have done , on the other hand, the report will probably 
reacn many teachers who need hwp and will give 
them much of the assistance they need 
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Photograph of a Bright Meteor 

CONSIDERING tht great frequency of the appear 
ance t>f bright meteors which flash across the 
night sky it is istonishing how few photographs of 
them liave been obtained 1 he actual photographing 
of a meteor is really quite i simple m ittcr but the 
whole success of the operation aepends on whether 
the camera is pointed to 
thf position in the skj 
where i meteor happens 
to pass 

While any camera will 
serve the puriKisc a suit 
able mstnimcnt is one 
having i large aperture 
and shoit foeal length 
In a eommunieation to 
the Royal Astronomi- 
cal Society (Monthly 
Notices vol 83, p qi) 
Dr W J S lockyer 
describes a very in- 
teresting photograph 
which he lias secured, 
and also the instrument 
used The lens is an 
old portrait doublet 
having an iperture of 
five and i quarter 
inches and a focal length 
of twentv-eight inches 
quite a suitable lens 
lias lens 18 mounted 
m a home-made box 
camera which c irnes a 
plate SJxPi in The 
held of the lens covers 
about 16 degrees 

hor the purpose of 
photographing meteor 
trails the camera is 
hxed firmly on a stand 
and pointed 
the pole star 
direction is chosen be- 
cause the stars make 
their trails completely 
on the photographic 
plate, these trails being 
portions of small circles 
By comparing such 
trails with a star atlas 
all the stars can be 
easily identified and 
the position of the 
meteor trail accurately 
deduced It is Dr 
lockyer's usual prac- 
tice, when workmg at 
night with the 9-mch prismatic camera of the Normaij 
lockyer Observatory, always to expose as long as 
possible one plate in this meteor camera, which is 
erected )ust outside the dome 

During the night of November 16 last, the plate 
(Manon s ‘ Record ' H D 500) was exposed from 
fib 58”' to ii’' 12” G M T In the course of develop- 
ment the first images to appear were the trad of the 
pole star and a long streak across the plate which 
was the trail of a bright meteor A reproduction 
of a portion of this plate (reduced by one-quarter) 
is shown in Fig i The photograph shows practically 
the complete length of the meteor trad 
Considenng the slowness of the movement of the 
NO. 2782, VOL. in'] 



image of the pole star (the short brightest trail near 
the pole) due to the earth’s rotation, and the relatively 
great speed of the meteor — probably in any portion 
of Its trad only a very small fraction of a second — 
tlic bnlhancy of the latter must have been very 
great, judging by tlie great density of the trad 

Ihe most striking Icaturc of the meteor’s trad is 
the great differences m intensity along its path 
In some portions it is so bright th.it it has procluced 
hilation on the photographic plate (unbacked) as 
strong, it not stronger than the pole star itself 
Ihesc intensity differences are due most probably 
to the unequal volatilisation of the material forming 
the meteor 

It IS interesting to note that the meteor trail, 
when traced on a celestial globe passes close to a 
star named k Tauii, the ridiant point, for that date, 
of slow moving bright meteors as determined by 
Mr W I Denning Evidently the meteor here 
photographed was a T lurid fire ball and the brilliancy 
ol Its image was due to its comparatively slow motion 

An Australasian Biological Collecting 
Expedition 

'^HE native animals and plants of Australia are of 
exceptional interest and many of them are 
likely to eftsappear, or at least to become rare, as the 
result of the extension of the settled areas of the 
country — a process which h.as already been m 
operation for many years The Irustees of the 
British Museum, recognising the importance of 
securing an adequate representation of this remark- 
able fauna and flora while there is yet time, have 
made arrangements for a collecting expedition, which 
started from London a few days ago Mr G H 
Wilkins to whom the leadership has been entrusted, 
has special qualifications for carrying out his task 
with success He is Austrahan by birth and he has 
a good knowledge of the country, where he has many 
friends from whom he may expect to receive valuable 
assistance He has travelled extensively m various 
parts of the world, and he has already acted as 
naturalist to several important expeditions He 
spent four years. 1913-1917, on the coast of Alaska 
and in the Beaufort Sea as a member of the Steffinsson 
Canadian Arctic Expedition In 1920 he visited 
Graham Land with the Cope Exp^ition, and in 
1921-22 he was with the Shackleton-Rowett Ex- 
pedition. m the Quest, visitmg South Georgia and the 
Antarctic Quadrant from Enderby Land to Coats 
Land On the return journey valuable collections 
were made at Gough Island 

Mr Wilkins expects to be able to obtain assistance, 
partly voluntary, in Australia and thus to be provided 
with a scientific staff among whom the various 
branches of the work will be distributed A special 
effort will be made to obtain good series of mammals, 
birds, insects, and other members of the land fauna, 
and to spare some time for the collection of plants 
He will collect first m Queensland, at one or two 
selected stations, going south when the rainy season 
commences, revisiting Queensland in 1924, and 
reaching tlie Cape York Peninsula m one or both 
years 

A prehmmary survey, on a smaller scale, by a 
collector employed by the Godman Exploration Fund 
Trustees, has shown that the representation pf 
Austrahan mammals in the national collection is 
by no means so complete as it should be , and there 
IS good reason to believe that the projected expedition 
wiU add considerably to existing knowledge ’This 
prehmmary work has been rendered mssible by p 
generous pft made by Dame Alice Godman and her 
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in memory of the late Mr F du (ane 
Godraan, a trustee of the British Museum The fund 
thus created w,ll enable the Museum to do much 
useful work of a similar character and its utility 
would be greatly increased if it were to be augmented 
by the contributions of other benefactors It is not 
sufficiently realised that the work of the Museum is 
hampered m many directions by the want of funds 
which would perhaps be supplied from privite 
sources if its needs were more generally known 


University and Educational Intelligence 

Aberdfen— Mr W W M Ciclland, addition il 
lecturer on education has been ippointed principal 
lecturer on educition m the Edinburgh Tr lining 
Centre 

The statutory meeting of the tonne il of the 
Association of University Teachers of Scotland was 
held in Aberdeen on Saturday, Fcbruirj ro Piof 
F O Bower was appointed ihairinan of the council 
for the ensuing year and Dr W W 1 lylor honorary 
secretary 

Brisiol — The following appointments have been 
made at the Agricultural and Horticultur il Station 
at Long Ashton Mr H Hnton Jones as lecturer I 
in mycology Mr Edward Ballard, as adviser in 
plant pathology, and Mr H P Hutchinson is 
organiser of research in willow growing 

Arrangements are being made for holding a summer 
school on August 3-17 Prof Lloyd Morgan will 
again be president of the school and Mr W W 
Jervis will act as director of studies 

Geography will, in future, be included as a subject 
for the final part of the curriculum for the degree 
of BSc 

Cambridge — Mr G E Briggs St John’s College 
has been re appointed demonstrator in plant physio- 

further report of the Syndicate appointed to 
draft Ordinances to carry out the new statute for 
the admission of women to degrees has just been 
issued In one very important point the report 
has now been modified the women students are 
to be given the right to admission to University 
instruction effectively on the same terms as members 
of the University It looks as though one chapter in 
this long-standing controversy is drawing to a close 

Revised regulations for the medical examination 
have been submitted to the Senate for approval 
The transference of organic chemistry from the 
First M B examination to the Second M B examin i 
tlon will facilitate the process by which the First 
M B examination is passing from the University to 
' the schools 

Edinburgh — The University Court has accepted 
With much gratitude a gift by Mr James A Hood 
of Midfield, Lasswade of the sum of 15,000/ to 
endow a chair of mining It is proposed that the 
Chair should be established by the University and 
the Heriot-Watt College in co-operation 

The following appointments have been made 
In the faculty of science. Dr Malcolm Wilson to be 
reader in mycology and bacteriology, and Dr H 
Robinson reader in expenmental physics , m the 
faculty of arts. Dr G A Carse to be reader m 
natural philosophy 

The Cameron prize in the* faculty of medicine 
which 18 given annually in recognition of some 
important and valuable addition to practical thera- 
' tieutics, has been awarded for ^923 to Prof J J R 
i S^adeod, of the University of Toronto 
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I London — A course of three free public lectures on 

Recent Work on Inborn Errors ol Metabolism ” 
will be given by bir Archibald E Garrod in the 
Robert Barnes Hall of the Royal Societv of Medicine 
At 5 30 on Wednesdays Tebniary 28 March 7 
ind 14 

Dxiord On February ij ( ongrcgation had 
before it a proposal to estibUsh 1 new final school 
in scienu and philosophy The schemi was intro 
dined by Prof C J Webb and Mr H H H irtlcy 
iiid supported by Profs H 11 Joachirn uid J L 
M\irs It was opposed by the W irden of Wadham 
and Mr H W B Joseph and thrown out on a 
division by 60 to 38 Many will regret that an 
opportunity for bringing scientific and philosophical 
studies into closer relation has thus been lost The 
irgumcnts of the opposition that carried most weight 
were probably those that wire concerned with 
mitters ot practicil difficulty rithcr than of 
principle 

1 he reports of the Delegates for Forestry and of 
the Committei foi Rural Economy wire presented 
to Convocation on I cbrinry 20 Ihc former report 
gives thi number of students at the beginning of 
the year as 7b Ixctuns were delivered on silvi- 
< ulture gener il and trojiic il forest management, 
minsurition protcition polity valuation utilisation 
botany entomology surveying anil engineering by 
I’rof Troup Sir William Si hlieh and others Parties 
of students were taken for prai tical mstriittion to 
hrince \ustrii and various stations m England 
I'ull use w IS mad< of the practical training ground 
of Bagley Wood Ihe first of the Oxford Forestry 
Memoirs was issued during the year 

The Committee for Rural Economy reports the 
number of students of agriculture as 134 I eitures 
have been given by Prot Somerville and others 
Ihe Umvcrsitv farm has been largely used for 
practicil demonstrations and other farms have been 
visited and important papers have been published 
A special study of farm managemint has been 
eonduited under the lu'^ices of the Institute for 
Research in Agricultural Fconomies A research on 
soils IS in progress by Mr O R Clarke 

Both of these departments show evideni e of great 
activity and tfficieney They have come to Like an 
important part m the present life of the University 

An engineering schoLarship of the annu il value 
of 70/ tcniblc for three years, provided by the 
South Wales Institute of Engineers is being offered 
for competition bv the University College of South 
Wales ind Monmouthshire Further information 
ind the form of application, may be obtaineil from 
the Registrir Univirsity College Cardiff Applica- 
tions must be received by , at latest, M irch 19 

liiH annual general meeting of the Association of 
I eehnii al Institutions will be litld at the Carpenters 
Hall Throgmorton Avenue London LC on friilay 
and Saturdiy March 2 and 3 At the opening 
meeting the prcsulcnt the Right Hon Walter 
Runeiman will introduce the president elect Sir 
Alfred Herbert who will deliver his presidential 
address The following papers will be read on the 
Friday afternoon and Saturday morniiig Modern 
Svstems of Apprentu eship and Training of Young 
Workmen with reference to Technical Education ” 
Mr W Calderwoocl The Guilds of Ixindon and 
Technical Education "Mr C C Hawkins "The 
British Colour Industry — its Dependence on the 
Place of Research m the Scheme of Higher Educa- 
tion,” Dr 11 H Hodgson , ‘ The Dyeing Industry, 
Research Work and Technical Education,’ Dr 
Levinstein 
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Societies and Academies. 

IvONDON 

Royal Society, February 1 5 — E R Speyer 
Researches ujxin the Larch Chermes (Cnaphalodes 
strobtloUus, Kalt ), and their bearing upon the evolu- 
tion of the Chermesma m general Alternation of 
form is the normal course of biological development 
in all Chermesmae but it breaks down m Cnaphalopes 
strohtlobius, Kalt The Progrediens type of all 
Chermesmae is potentially a winged form, and is 
not a true dimorphism of the Sistens type The 
Sexuales are different morphologically from all other 
generations and are probably a new production in 
evolution Species which are purely parthenogenetic 
have ceased to develop from an evolutionary pomt 
of view, and show the probable course of evolution 
in the various genera Migration from one species 
of conifer to another is responsible for a duplication 
in the series of form-alternating parthenogenetic 
generations the series upon one conifer has become 
morphologically different from that on the other 
through the action of Natural Selection m two 
different environments In existing species with 
two host-plants that portion of the cycle which now 
takes place upon the definitive host-plant has arisen 
through a stimulus given by a recent return to 
sexuality, this accounting for the linking up of the 
two cycles and i duplication of the scries of partheno 
genetic generations — G V Anrep The irradiation 
of conditioned reflexes Experiments were performed 
with tactile conditioned reflexes, the parotid gland 
being taken as the effector organ The tactile 
reflexes established on one side of the animal irradiate 
without a measurable decrement into the other side 
of the animal The conditioned inhibition is in 
broad limits a cruder form of inhibition than the 
differential inhibition The irradiation of the condi- 
tioned inhibition follows in the main the rules estab 
hshed for the irradiation of the differential inhibition 
and that of the reflex itself The short trace reflexes 
take an intermediate position between the simul- 
taneous and the long trace reflexes — M Dixon and 
H E Tunnicliffe The oxidation of reduced gluta- 
thione and other sulphydryl compounds The reduc- 
tion of methylene blue by the sulphydryl compounds 
reduced glutathione cystein, and thioglycollic cicid, 
u> an autocatalytic reaction The active agent 
producing tlus catalysis is the disulphide form 
R S S R The disulphide compounds also catalyse 
the oxidation of the sulphydryl comjiounds by 
atmospheric oxygen The form of the reaction 
curves is not autocatalytic The reaction velocity 
m the cases of glutathione and cystein shows a sharp 
optimum at a pH of 7 4 Thioglycolhc acid does 
not show this The bearing of these results on the 
conception of the function of glutathione and related 
compounds m tissue oxidation processes is discussed 
— J C Bratnweli, R J S McDowall, and B A 
McSwiney The variation of artenal elasticity with 
blood pressure in man A method is described by 
which the cxtensibihty of an artery m hvmg man 
may be measured at all mtemal pressures up to the 
diastolic pressure As in the case of an isolated 
artery, the extensibihty decreases as the mtemal 
pressure is mcreased — L J Hams On the existence 
of an unidentified sulphur grouping m the protein 
molecule Pt 1 — On the denaturation ck prot^s 
Pt II — On the estimation of cystme in certain 
proteins The conditions under which the grouping 
reactive to mtroprusside is liberated from ovalbumin 
and other proteins, and of its survival m the proteose, 
peptone and polypeptide molecule, wore examined 
NO 278;!, VOL iflj 


The mtroprusside reaction, attnbuted by Arnold to 
cystem. may be due to the presence of a groupmg 
of the thiopeptlde type Gravimetnc estimation otf 
C3rstine in proteins by a new method mdicates that 
whereas m serum albumen the cystme accounts for 
89 per cent of the total sulphur content, in oval- 
bumin 86 per cent of the sulphur still remams to be 
accounted for • — N B Laughton Reflex contractions 
of the cruralis muscle m the decerebrate and spinal 
frog In the decerebrate frog there was a prolonged 
tome after-effect in the contraction of the cnirahs 
muscle on reflex stimulation of the ipsilateral sciatic 
nerve No such tonic effect was observed in tlie 
cruralis muscle of the spinal preparation A shorter 
latent penod and a more rapid increment ol height 
were marked m the spinal preparations During 
spinal shock the height of the reflex contraction m 
the spinal frog is not maximal In half the expen- 
ments the height of the myogram was greater in 
the decercbiate than in the spinal preparations 

“British Mycological Society, January 20 — H Wor- 
maid Crown gall on nursery stock Kdsurn^ of 
crown gall investigations and account of crown gall 
on apple stock in this country — Miss W Ridler The 
fungus present m Lunulana cruciata The fungus is 
not constant in occurrence, but when it occurs it is 
definitely localised There is no evidence that the 
fungus has any effect on the production of sexual 
reproductive organs or gemmas or on the size of the 
plants The association is regarded as harmless 
parasitism on the part of the fungus — A S Horne 
The systematic cliaracters of closely allied strains of 
Fusanum were described Spore shape, dimensions, 
and septations liave proved exceedingly variable and 
of less relative value m classification than occurrence 
of sclerotia chlaniydospores. colouring principles, re- 
lation to active hydrogen etc ' Sectonng^ often 
occurs m culture and has resulted m increase in the 
number of strains from 6 to about 14 — W Brown 
Experiments on growth rate and cultural factors of the 
same species of Fusanum The amount of " staling ” 
vaned in different strains Practically any cultural 
characteristic can be developed m any one strain by 
choosing suitably the composition of the vanous 
constituents of a synthetic medium — J Ramsbottom 
Berkeley and Broome An account of the way in 
which these two mycologists became interested in the 
study of fungi and associated together as shown by 
their correspondence in the British Museum (Natural 
History) 

Geological Society, February 7 — Prof A C 
Seward, president, m the chair — G Vibert Douglas 
Geolo^cal results of the Shackleton-Rowctt {Quest) 
expedition The more detailed work commenced m 
South Georgia, which lies 900 miles east of Cape 
Horn and is 100 miles long by ao miles in widui 
It IS an upland dissected by glacial action Th,e 
glaciers m general show signs of withdrawal The 
island consists of sedimentary rocks and, at the south- 
eastern end, Igneous rocks The sediments may 
represent two periods of deposition, divided by ad 
unconformity The rocks all show signs of meta- 
moiphism, and the strike of the folds and lamell® 
of me phylhtes indicate that the pressure came 
either from the south-south-west or from the north- 
north-east Elephant Island is sitpated m tbd 
Powell group of the South Shetlands and is an io«- 
Covered plateau nsmg to 1200-1500 feet above sea- 
level 121® Tristan da Cunha Group, 1500 mil(» 
west of the Cape of Good Hope, are of volcanic ongin. 
Gough Island, more than 200 miles south of 
Tristan da Cunha Group, is 8 mites long by 3 jOiR^ 
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In wdth It IS a tnonochnal block, with dip-slopes 
to the west and escarpments to the east The lavas 
forming these features are basaltic and intrusive 
Into these lavas is i trachytic stock Following this 
intrusion the basalts were cut by a senes of dolcntic 
dykes In gener il, it is similar to Ascension and 
St Helena Islands 


Duulin 

Royal Dublin Society, J inuary 23 — Prof J A 
Scott in the chair — J Joly Isost isy md continental 
drift — H H Dixon and N O Ball Ihc structure 
of the vascular supply to the storage organs ot some 
seedlings According to the view that the trachea, 
convey niatenaJ only in an upward direction md 
are not function il in the downw ird transport ot 
organic substance in the plant the orgins connecting 
the stores of organic substances with cinbr>os would 
either contain no tracheal (woody) strands or would 
possess only vestigial traces of this tissue In the 
seedlings of Lodotcea sechellarum Phanix cananensu 
P daciyhfera, P silvestns and of V icia fuba the 
petiole of the cotyledon transports the stored orgmic 
matenal to the growing embryo and m the bundles 
the tracheal or woody stnnd is nonn dly dt 
veloped, and in some cises at leist, the tnehex irc 
differentiated earlier than the sii vc tubes Hence the 
structure of these seedlings is in agrtonirnt with the 
view that the wood transmits organic m iti rials 


Paris 

Academy of Sciences, January 29 M Albin H tiler 
in the chair — Georges / Remoundos 1 he iteration 
of multiform functions —A Angelesco A class of 
polynomials and an extension of laylors and 
1-aurent's senes — E Cau The study of invanants 
relating to the characteristics of partial diftercntial 
equations of the second order with two indejiendcnt 
variables — Birger Meidell The probability of errors 
—Paul Piketty Cold hardening by drawing 1 he 
method of M Seigle for incrcistng the strength of 
metal bars by extension uji to the elastic limit w is 
utilised bv the author in 1911 for reducing the 
weight of steel in reinforced concrete construction — 
Jean Chazy "rtie expression of Linsttin s law in 
Cartesian co ordinates — MM Huguenard, Magnaii, 
and A Planiol A compensated hot wire anemometer 
The most convenient way of mounting i hot wiic 
anemometer is to measure the fall of potential over x 
resistance placed in the circuit containing the hot 
wire The curve showing the gas velocity is a 
function of the potential differences is nearly pir.i- 
bolic, and as a consequence iccurate measurements 
can be made only over a narrow field If the shunt 
kK»be replaced by a fine platinum wire of variable n 
sistance, the conditions can be ai ranged to give i 
hnear relation between the potential diflerenccs and 
the gas velocity — Rodolphe Soreau The laws of 
vacation of the characteristics of stand ird air with 
alutude A new formula is deduced for the pressure 
as a function of the altitude in winch the teinpeia- 
ture of the air is ehmmated The pressures calcu- 
lated from the equation agree well with the expcii- 
„ mental results, the latter bemg computed from 8g 
V observations with ballcxms at heights ranging up to 
I 80,000 metres — L Dicombe The theory of gravita- 
tion — M Me Breglle and J Cabrera The gamma 
rays of the radium and thorium family stuched by 
their photo-electnc effect Thef apparatus desenbed 
i'lm an earlier communication has been applied to 1 
'determine the wave lengths of the gamma rays of the 
|}|eSQthonum group — A Portevia and P Chevenard 


The dilatomctnc study of the alloys of aluminium 
with magnesium and silicon The coefficients of 
expansion of the alloys were obtained by i differential 
mctliod against a standard of pure aluminium — 
Mile G Marchal 1 he dissociation ot silver sulphate 
The dissociation was studied over the temperature 
ringi 820“ C 1220° C and the partial pressures of 
oxygen sulphur dioxide and sulphur Irioxidt c ilcu- 
lated for 28 temperatures between these limits — 
I’ ml Mondam-Monval The law of solution Sodium 
nitiatc obeys the solubilitj liw of 1 e ( h itehci very 
closely — Ldoii ird and Kemy Urbain I he atniolysis 
of 1 gaseous mixture < ontaining several constituents 
Apphcition to the mixtiiie utilised in the sulphuric 
Il id industry by the contact method — h Loewinson- 
Lessing A rt lation betwet n the atomic numljers and 
itoiiyc weights of the chemical elements Starting 
with lieliiiin foi the first twenty elements the atotnie 
weight is equal (within one unit) to the sum of the 
itomie number of the clement and of th it immedi itely 
sureeeding it — I J Simon mil ( Chavanne A 
new method of prepar itioii of inonoehloi leetic leffi 
llu picparation is based on the liydratirm of tn- 
ehlorethylenc by sulphuiic Kiel (90 9 j jxi cent) at 
I temper iturc of iy<p( The yield is more thin go 
|Ki eent of the Iheoietie il M Tiffeneau mil Mile J 
Livy Pmacoiie and scmi piiiai uhe trinspusitions 
Comp irison of the iptitudc to migration of \ inous 
radic ils In tliev tiansposiljons the migriting ten- 
dcius of the < thyl and benzyl groups is mueli more 
1 nnrkod than with the nuthyl ridieal No sitis- 
fietoiy txplan ihon foi this can be given A 
Briquet The inv ision of the sea on the eoast of 
Bcrik ind thi tca< lung of reient giology Ihe 
encroaehmoiUs seriously threaten the Ilaut Banc 
1 gilt md the ( itv of Pi ns Ilospitil Ihc ciiiscs mil 
possible engineering rcmuliis in discussed — F 
Raspal leinpeialure nieisurcrncnts m Irnl bonngs 
1700 metres deep iicai Mobiles ((■ i d) At 1674 
metres dipth the tcmpci iture wis 82“ 5C A use 
of i^C }Kr 24 3 mitres w is found as in ivirage 
over the ringe )oo metres to 107) metres — Pierre 
Bonnet The existence of the upper bilurim md 
lower Dev Dili m in southern 1 ranseiue isit — ti 
Pontier Ihc presence of t Ujhiis filantfrous in the 
led Cl ig (Lnghsh Upper Pliocene) \u aceount of a 
clelailccl e uninition of a molir ot E plantfrons 
found north of Ichxstowe m 1922 — J Thoulet 
Kelition between the depth of the line of appetrinec 
of iiiiiil md the depth of the waves — Ph Wehrli 
md l< Cordebas The notion ot ph ise m the study 
ot the undulatory peiiurbalion of pressuie Marcel 
Mirande biKci il elaborating organites (sti rmoplasts) 
ot the cpidc I mis in the si lies ot the bulb of the white 
lily —Robert Stumper New researches on the venom 
of ints Detcnnin itions of tlie peiccntages of formic 
aeid from three species of anta ((. atclghphis bicolor, 

( amponotit!> iHhtops md ( amponolns maciilntus) 

I orniic leid was jirovcil to be the only fiee volatile 
aeid present — 1 Aubel The microDial metabolism 
of 1 u tic and pyruvic acids — Rene Legendre and 
Maurice Nicloux A mask designed for administering 
oxygen m artihcul rcspirition After poisoning by 
carbon monoxide or other g ises, the tllicicncy of the 
usiiil methods of artificial respiration is mtiih in- 
creased if oxygen is simultaneously admimstered 
I he mask desenbed resembles those used m adminis- 
tenng anaesthetics, and leaves the eyes uncovered 
It IS fuinishcd with two valves and is of small capacity 
Schafers method of artificial respiration is recom- 
mended — Georges Mouriquand and Paul Michel The 
experimental conditions of the action of cod liver oil 
Its eisteodystrophic power m the presence of an 
insufficient food regime 
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I Sequence in School Geometry 

T here is discontent as to the condition of 
geometry teaching in schools and in the starch 
for remedies the question has been reopt ned whether 
j there should be an agreed sequenu It appears trom 
the report summarised in Naturs of hebruary 24 
I p 271 that qo per t ent of those members of the Vssist 
ant Misters \sso(i ition who rtphed to a questionnaire 
voted for siii h a stquem e but there is the significant 
note Tht figures tannot be more th in approximately 
torrti t as some of the replies wtre difluult to interpret 
It ma\ bt worth whilt to (insider tht question itself 
what IS mtint bj i stquenre for unless wt are 
j tkar ibout this tht question is itningui is uni dis 
(ussion to siv notiung ibout v iting nnv be wide 
of I 111 mirk 

1 iftv fortv even thirtv veirs agi tin [ atlnv i) 

I through sihxl (and even (ollegr) m it hem u its wis 
btset with tilt n)ti t VtrbHen V bn mi^ht not 
list algtlii 11 ddiip intlimtti inilysis wxs for 
Inddin m gtomttrv paptrs laltulusmd mg anahti- 
til gt metrv or mei him s while to mintiin a sint 
or ( osine in the natur il philos phv paper of 1 i trtam 
examinmg bod) would hive him to pull tht very 
whiskers of dt ith 

Su(h at kist wtrt the facts is understood by those 
still tti stain pupiUari mil as imprisstd upon them by 
thiir immediate teichers whatever libtrtv tht higher 
powers— tht txammers — may luivt txer istd in prat 
tiee Hut above all there must bt no dtp irture from 
the order of Euelid and to u t a later prsposition m 
the pre of of an earlier was m vrtal si 1 
Niw lure a distimtion should bt made m part 
Eiidids order is essential ti Ins general irgument, 
but in part it is not ind is mtrtlv mutter of thinee or 
< mvenienee tor exanpk 1 16 (tint thi 1 xtenor 
angle of a triangle is grtUtr than cither of the interior 
oppisite inglts) ol neeissit) comes btfore I 32 (that 
tht exterior ingle is c pi tl to the tvv i together) and 
to use tht latter to prove the former is a real error 
betra)inp want of grasp of Luelid s argument 
On the other hand his Sixth Bo >k (on proportion 
and similar figures) does not depend on an) proposi 
tion subsequent to I 36 and I 38 (that p irallclograms 
and triangles on equal bases and between the same 
parallels are equal) ( onsequently to use VI 8 to 
prnt I 47 would not have been false logic, or an 
essential departure from his system, but merely a 
V mation from the particular method he chose to adopt 
By sequente, then, we miy mean either essential 
sequence departure from which destroys the validity 
of the argument, or merely the arrangement of the 
subject-matter m an order dictated by convenience 
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or taste, not by logic Now, what is in the mind of 
those who desire a uniform sequence, whether agreed 
or imposed ? We do not know , but it may be useful 
to consider the case for both kinds of sequence — that 
of logic and that of convenience We will take the 
latter first 

It would, no doubt, be convenient, as boys frequently 
move from school to school, if all followed the same 
general order — taking, for example, the circle before 
siniilanty or vice versa But agreement on an open 
question like this is unlikely, for each of the equally 
admissible orders would find strong advocates, and 
teachers keenly interested in their work would not 
willingly surrender their liberty 

Ihe graver question, of course, is as to the logical 
sequence But in fact, the current practice of schools 
has eliminated the question in this form , for the 
practice is now widespread (and the Assistant Masters’ 
Association’s Report will give it further currency) of 
beginning the formal study of geometry at a point 
where a sufficiently broad quasi-axiomatic basis has 
been established, namely, the conditions of congruency 
of triangles and the angle properties of parallel lines 

This means m effect the abandonment, or at least 
the postponement, of most of Euclid’s propositions 
up to I 32 Expenence has shown that many of these 
individual propositions are not really grasped by the 
ordinary boy, and if these are omitted others become 
unnecessary, as they are mere links between the others 
The advantage of the omission is that a boy can begm 
where the work is easy mstead of where it is most 
difficult 

Two questions of great importance emerge, however, 
and It is probably to these that those who are, quite 
justly, dissatisfied with the present state of things 
should address themselves First, how can we recover 
anything that we have lost by departure from the strict 
traditional system , and second, when, if at all, should 
boys be introduced to the mitial difficulties which have 
been evaded ^ 

As to the former, it is suggested that the proper 
guiding word is not “ sequence,” but “ interconnexion ” 
— that the idea required is not so much that of a 
single thread, as of a network of argument It is an 
excellent practice to take a known proposition and 
trace its connexions backward Thus the property 
of a cyclic quadrilateral depends on the relation 
between the angle at the centre and that at the 
circumference , this, agam, depends on two early pro- 
positions, namely, the exterior angle of a tnangle is 
eqpal to the two mtenor angles, and the angles at the 
base of an isosceles tnangle are equal , the former de- 
pends on the angle properties of parallels, the latter 
on congruence Following this process, whwever we 
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begin, we always get back to one or both of these 
fundamental pnnciples 

This illustration shows how grasp of sequence can 
be strengthened , as illustration of interconnexion 
take Pythagoras’s proposition It may be proved, 
as in Euclid, by use of parallelograms and congruent 
triangles, or by variants, using parallelograms only, 
which, however, depend on congruent triangles , but 
agam it may be proved by the use of similar triangles 
(Euclid VI 8) But similar triangles rest on the 
angle properties of parallels and on Euclid VI 2, or 
the equivalent proposition as to the segments made 
on transversals by parallels, and this, agam, depends 
on congruence Similarly, it seems unwise to neglect 
either of the proofs of Fuclid III 35, 36 (rectangles 
contained by segments of chords) , the proof by 
similarity is the easier and shows the inwardness of 
the proposition better , Euclid’s proof brings out the 
important fact that the rectangle is equal to 
tlie “ power of the point ” Illustrations might be 
multiplied , but these will suffice to indicate what 
IS meant, the habit of tracmg connexions which gives 
mastery of the whole, and, it may be added, greatly 
mcrcascd power in what, after all, is the essential 
thmg, the art of domg riders 

The second question does not, perhaps, as yet 
admit of so definite an answer when and how far 
should pupils be asked to face the initial difficulties — 
congruence, parallelism, and the link propositions 
{e g mequahties) necessary for dealing with them ? 
A partial answer may be given with some confidence 
not until they have mastered the rest of the work 
and have gained power m solving problems Beyond 
this It IS not safe to dogmatise, but if geometry is 
worth Studying for its own sake, for its beauty and 
essential mterest, and not merely as an exercise m 
logic, It is quite possible, and, indeed, for most boys 
probable, that they will gam more by going on — 
by studymg the ordinary developments not contamed 
m Euclid, e g coaxal circles, pole and polar, inversion, 
etc , and geometrical conics, to say nothmg of solid 
geometry — than by going back to examine first 
pnnciples Still m sixth form work, possibly m 
favourable circumstances in a fifth form, time 
might well be found for this , properly handled it 
would arouse great mterest and would certamly be 
well withm the power of the bo>s — as it is not withm 
that of a third form It involves, above all, the 
parallels axiom and some consideration of the relation- 
ship between axioms and definitions , m fact, it is 
quite as much a philosophic as a mathematical question 
Its treatment would be rendered more effective by 
some knowledge of non-Euclidean geometry on the 
part of the teacher ' 
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The Development of the Quantum Theory 

(1) Molecular Phystcs By Dr James Arnold Crowther 
(Text-books of ( hemical Research and Engineering ) 
Third edition Pp vm+189 (London J and 
A Churchill, 1923 ) 7r 6d net 

(2) The Quantum Theory B> Prof hrit/ Reiche 
Translated by Dr H S Hatfield and Henry L 
Brose Pp v+i83 (London Methuen and to. 
Ltd , 1922 ) 6r net 

T O give an intelligible account of the modem 
theory of “ quanta ” is a difficult, if not an 
impossible, task Many of the ideas involved are un- 
familiar, and between them and the laws of orthodox 
physics lies an unbridged gulf Our sympathy must 
therefore be extended to the authors of the two volumes 
under consideration in the attempts they have made 
to explain and elucidate the theory Dr Crowther 
has added an interesting chapter of an elementary 
character on quanta to his book on molecular physics, 
and although his treatment is, perhaps necessarily, 
somewhat didactic he has succeeded in bnnging out 
clearly the difficulties to be faced and the method of 
meeting them “ The merit of Planck’s theory is not 
so much that it removes our troubles altogether, but 
that It packs them all together into one bag, so to 
speak, so that they become easier to handle ” Prof 
Reiche has given an exceptionally lucid exposition of 
the ongm and development of the quantum theory, 
and the translation of his book, which appears to have 
been carefully carried out, may be recommended to 
English-speaking students of the subject It is to be 
regretted that the bad example of the German original 
has been followed in collectmg together indiscriminately 
mathematical notes and references to the number of 
325 m an appendix of more than fiftv pages 
The birth of the quantum theory^ was December 14, 
1900, when Dr Max Planck, professor of theoretical 
physics m the University of Berlin, made a com- 
munication to the German Physical Society on the 
.^distribution of energy in the normal or “ black body ” 
spectrum He described a new method of obtaining 
the formula (which he had announced a few weeks 
earlier), representing the way in which the energy is 
divided between the various frequencies which go to 
form the complete contmuous spectrum of the radia- 
tion In order to secure agreement with experimental 
results Planck was led to the hypiothesis of energy 
quanta, .according to which the radiation energy of 
any assigned frequency v can be emitted and absorbed 
only as an mtegral multiple of an element of energy 
^ where A is a constant of Nature, now known as 

Planck’s constant The numerical value first given 
by Planck was A =6 55 x lo-” erg sec , a value which 
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is m remarkably good agreement with later determma- 
tions by several widely different methods The 
fundamental relation of Planck’s theory may be 
written in the form t/v-wA, where « is a positive 
integer Thus A is a quantity of the dimensions of 
energy multiplied by time, that is of “ Action ” as 
that term is used in connexion with the Principle of 
Least Action, and the universal constant A represents 
a true atom of Action Jeans remarks that “ an 
attempt to imagine a universe in which action is 
atomu leads the mind into a state of hopeless con- 
fusion ” Perhaps the attempt would be less bewilder- 
ing were it jxissible to visualise more clearly the four- 
dimcnsional spaie time world of Minkowski, in which 
action rather than energy is conserved \n element 
of this world may be regarded as an element of action 
In dealmg with the radiation problem an incan- 
descent body may be pictured as containing a large 
number of small oscillators, or Hertzian resonators, 
which are capable of acquiring energy and emittmg 
radiation In the first form of Planck’s theory the 
fundamental hypothesis was that each resonator can 
acquire or lose energy only by sudden jumps, in such 
a way that its store of energy must always be an 
integral multiple of the quantum hv Thus a resonator 
of high frequency can avail itself of energy only in 
large units, while a resonator of low frequency can 
absorb or emit energy in smajl quantities It is not 
difficult to see that consequently the radiation will 
contain comparatively little light eithei of very short 
or of very long wave-length There must be some 
intermediate value of the frequenev corresponding to 
maximum emission of radiation, as is actually found 
to be the case in experiments on the distribution of 
energy in the spectrum of a “ black body ” By 
combming this conception of energy elements with 
Boltzmann’s definition of entropy, Planck arrived at 
his celebrated radiation formula, which is found to 
agree closelv with the results of observation lo 
mimmise the difficulties associated with the discon- 
tinuous emission and absorption of radiation, Planck 
put forward modified forms of his theory later on, 
but many writers, includmg Pomcare, prefer the more 
drastic treatment originally proposed 
The failure at low temperatures of the law of Dulong 
and Petit, which assigns a constant value to the pro- 
duct of atomic weight and specific heat of a solid, may 
be explained if we abandon here, as we have already 
done in dealing with radiation, the principle of the 
cquipartition of energy and make use, m some form 
or other, of the idea of a quantum Emstem in 1907 
was the first to attempt to solve this problem by 
applymg the unitary theory of energy to the vibra- 
tional energy of the atoms of a solid A more com- 
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plete and satisfactory theory was put forward m 1912 
by Debve, who, instead of assuming a definite frequency 
characteristic of a particular substance, imagined the 
solid capable of vibrating so as to yield a whole 
spectrum of frequencies from zero up to an assigned 
maximum Still better agreement with experiment 
was secured by a modification of Debye’s theory 
proposed bv Born and KdrmAn Prof Reiche gives 
an excellent account of this theory, which regards the 
solid not as a continuous elastic substance, but as an 
arrangement of atoms in a space lattice 
Perhaps the most startling application of the quan- 
tum theory is found in the remarkable connexion 
between movmg electrons and electromagnetic waves 
When light of sufficiently short wave-length is allowed 
to fall upon a polished metal plate, negative electrons 
are set free with a velocity v which depends upon the 
frequency v of the exciting light The maximum 
kmetu energy of an electron (Jwd*) increases with 
frequency in agreement with a formula first suggested 
by Einstem on the basis of the hypothesis of “ light 
quanta ” This fundamental law of photo-electric 
activity may be written 

where Vg is a definite frequency characteristic of the 
metal on which the radiation falls The equation 
possesses a very high degree of generality, for it apphes 
not only to ordinary light, but also to X-rays, and 
appears to be valid not only in the case of emission 
of electrons under the influence of light, but also when 
emission of radiation is brought about in consequence 
of the impact of electrons The extraordinary problem 
mvolved in this reciprocal relation has been well put 
by Sir William Bragg “ It is as if one dropped a 
plank mto the sea from a height of 100 ft , and found 
that the spreadmg ripple was able, after travellmg 
1000 miles and becoming infinitesimal in comparison 
with its original amount, to act upon a wooden ship 
in such a way that a plank of that ship flew out of 
Its place to a height of 100 ft How does the energy 
get from one place to another ? " “ In many ways 
the transference of energy suggests the return to 
Newton’s corpuscular theory But the wave theory 
IS too firmly established to be displaced from the 
ground that it occupies We are obliged to use each 
theory as occasion demands, and to wait for further 
knowledge as to how it may be possible that both 
should be true at the same Ume ” 

The quantum theory of spectral senes, with which 
the name of the Danish physicist Niels Bohr will 
always be associated, is based on two fundamental 
ideas The first is a natural extension of the principle 
involved m the photo-electric effect Bohr argued 
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that when an atom emits monochromatic radiation of 
frequency v, it must be because the atomic system, 
has lost energy of amount hv But a second applica- 
tion of the quantum prmciple is required in order to 
fix the “ stationary states ” of the atomic system, that 
is, to determme the permtsstble orbits By the applica- 
tion of these hypotheses Bohr was brilliantly successful 
in deducing Balmer’s and certain similar series emitted 
by hydrogen, and the series in the enhanced spectrum 
of helium 

The later and more general formulation of the 
quantum theory put forward by Wilson, Sommerfcld, 
Ishiwara, and others, has linked together the various 
interpretations given for the quantum constant, and 
has made further progress possible m different direc- 
tions Sommerfeld, takmg mto account the dependence 
of the mass of the electron upon its velocity, has been 
able to explain and even to predict the fine structure 
of the lines m the simpler senes, and has obtained 
results of great interest in connexion with X-ray 
spectra Much light has also been thrown by the 
theory on the resolution of spectral Imes under the 
influence of an electric or a magnetic field 

Attempts have been made with a certain measure 
of success to apply the quantum theory to explam the 
facts of magnetism, and the existence of discrete tubes 
of magnetic mduction of strength hje (where e is the 
electron charge) has been suggested To meet the 
demands of the principle of relativity it may be 
necessary to postulate discrete electromagnetic tubes, 
or “calamoids,” in four dimensions Theoretically 
there is much to be said for the mtroduction of the 
“magneton,” as one of the ultunate constituents of 
atomic structure Here we are brought face to face 
with one of the outstanding problems of physics Is 
the atom a solar system m miniature m which electrons 
are in rapid orbital motion about a massive nucleus, 
or IS It possible to employ stationary electrons or 
magnetons to give an approximately statical model ? 
The quantum mechanism imagined by E 1 Whittaker 
may yield an answer to this question Then what 
are we to say as to the beanng of the qusmtum theory 
on the still more difficult question of the structure of 
the nucleus itself I 

Prof Reiche heads his last chapter “ The Future,” 
and propounds a senes of questions still awaitmg 
solution “That there are discrete mechanical and 
electneal systems, characterised by quantum condi- 
tions and marked out from the infinite contmuity of 
‘ classically ' possible states, appears certam But 
where does the deeper cause lie which brings about 
this discontinuity m nature ? Is radiation really 
propagated m the manner claimed by the classteal 
theory, or has it also a quantum character t Ovtx 
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all these problems there hovers at the present time 
a mysterious obscurity In spite of the enormous 
empirical and thcoretital material which lies before 
us, the flame of thought which shall illumine the 
obscunty is still wanting let us hope that the day 
IS not far distant when the might) labours of our 
generation will be brought to a successful conclusion ” 
H S \llen 


History of Medicine 

(1) The School of Salernum Regimen Sanitatis 
Salernttanum 1 he English Version, by Sir John 
Ilarington History of the School of Salernum, by 
Dr Francis R Packard, and a Note on the Pre- 
history of the Regimen Sanitatis, by Dr Fielding 
H Garrison Pp 216 (London Oxford Unit ersity 
Press, 1922 ) I4r net 

(2) life and Times of Ambrone Pari (1510-1 ijpo) 
With a New Translation of hts Apology and an 
Account of hts Journeys in Divers Places B\ Dr 
F R Packard Pp Mi + 297 (London Oxford 
University Press, 1922 ) 28s net 

(3) The Gold-Headed Cane By Dr W Macmichacl 
New edition Pp xxvu + 26i (London Oxford 
University Press, n d ) 16s net 

T he growing mterest in the study of the history 
of medicine to which the recent congress held in 
London testified (see Nature, August 26, 1922, p 296), 
IS further exemplified by the publication of these three 
fine volumes from the Oxford University Press under 
the editorship of Dr Francis S Packard, editor of 
“ The Annals of Medical History ” All the works 
in question are classics, and perusal of them forms an 
attractive introduction to the study of medical history , 
illustrating as they do the development of medicine 
at different periods 

(i) The “ Regimen Sanitatis Salcrnitanum ” is a 
handbook of domestic medicine written m verse for 
the benefit of laymen and particularly for Robeit, 
Duke of Normandy, the eldest son of William the 
Conqueror who on his way to the Holy Land passed 
a winter at Salerno in 1096 He visited it again on 
his return from the Crusades m 1099, to seek relief, 
It IS said, for a poisoned wound of the arm which he 
had received in the war As Dr Garrison points out 
in an introductory note, in the 14th and 15th centuries 
there was a veritable flood of hygienic rules addressed 
to great Ibrds and ladies for their use in travel, cam- 
paigns, or pregnancy, all dealing with dietetics, oral 
hygiene, care of the hair, sleep, etc The author- 
ship of the “ Regimen ” is doubtful Although 
Daremberg, who published the most complete modem 
edition m 1830, regarded it as the work of several hands, 
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It is generally attributed to John of Milan, who was 
head of the School of Silerno at the end of the nth 
century I he text of the various copies in existence 
differs 1 onsidcrably in length Thus the text annotated 
by Arnold of Villa Nova (1235-1311), which is used in 
the present edition, contains 363 lines, wliereas some 
manuscript editions contain less, and others more 
than a thousand lines The translation in this edition 
IS that published in 1(107 bv Sir John Hinngton a 
well-known scholar and courtier of the time of Queen 
1 li/abeth, under the title of “ 1 lie Englishmans Doctor 
or Ihe Sehoole of Salcrnc or Ph\ snail Observations 
for the perfect Preserving of the Bodv of Man m 
Continuall Health ” The hnglish text is accompanied 
bv notes and embellished by curious illustrations taken 
from old editions of the “ Regimen ’’ A list of the 
more readily lecessible works dealing with the School 
of Salerno is appended 

(2) The volume dealing with Ambroise Pare will by 
many readers be found to be the most attractive of 
the three books under notice It contains not only a 
translition in winch the spirit of the original is well 
preserved, of one of Parc’s most remarkable writings, 
but also an admirable sketch of the period in which he 
lived, including an account of the h uulte de Mtdec me, 
the fonfrerie de Sunt tome, and the i ommunitv of 
barber surgeons, as well as a chronological description 
of Pace’s works Ihe “ \]X)logie et trade contenant 
les v'oyages faits cn divers lieiix,” of v Inch Dr Packard 
offers a new and complete translation, was written in 
answer to a book published in 1580 by I tienne 
Gourmelen, dean of the Pacult^ de Mtdecine, who 
attacked Par6 for his treatment of wounds and his 
use of the ligature After showing that he had been 
preceded in the use ol the ligature by a host of great 
authorities, including Hippocrates, (lalen, \vicenna. 
Guv dc thauliac, Vesalius, Jean dc Vigo, and others, 
Pare rehtes the histones of casts in which he had 
applied the method with success 1 he rest of the 
work consists of a description of the campaigns m 
Italv, hrance Germans, and Flanders in which Par6 
took part, and of those whom “ he dressed and God 
cured ” Ihe book is copiously illustrated, there being 
27 full page plates, 22 text illustrations, and two folded 
maps of Pans of the i6th and 17th centuries 

(3) A canc in previous centuries was the appanage 
of every physician, and was usually crowned with a 
hollow knob of gold, silver, or ivory containing aromatic 
substances to keep off contagion 1 he gold-headed cane 
which has given its name to this v olume had a crutch- 
shaped handle Ihe laook consists of the supposed 
narration of a gold-headed cane which originally 
belonged to Radchffe, and passed successively into 

t the hands of Mead, Askew, Pitcairn, and Baillie, whose 
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professional careers it describes On the death of 
Bailhe, whom Sir William Osier regarded as in many 
ways the most distinguished possessor of tlie cane, 
his widow gave it to Sir Henry Halford, who presented 
It to the Royal College of Physicians, in the hbrar> 
of which It now reposes 

The memoirs of the cane give a vivid account 
of the social and professional life of the leading 
London physicians in the seventeenth and eighteenth 
centuries, including descriptions of the earlv meetings 
of the Royal hociety Of special interest is the 
life of Dr Mead, of whom it is said that “ of all 
physicians he gained the most, spent the most, and 
enjoyed the highest fame not only m his own but in 
foreign countries ” Apart from their professional 
attainments, Mead and Askew were highly accomplished 
scholars and ardent bibliophiles, the extent of their 
acquisitions being shown by the fact that the sale of 
Mead’s library took twenty -eight days and that of the 
Bibliotheca Askeviana twenty days Ihc real author 
of “The Gold-Headed Cane” was Dr, afterwards 
Sir William Macmichael, censor to the College of 
Physicians on two occasions and subsequently 
physician-in-ordmary to the King Macmichael also 
wrote a small and entertaining volume entitled “ Lives 
of British Physicians” The first edition of “The 
Gold-Headed Cane ” was published m 1827, two years 
after the opening of the present home of the Royal 
College of Physicians m Pall Mall, and the second 
edition appeared the following year A third edition 
was published m 1884, or forty -five years after 
Macmichael’s death, by Ur William Munk, registrar 
of the C ollege, who continued the narrative down 
to 1871 


Frontier Tribes of Assam 

The Lhota Nagas By J P Mills With an Intro- 
duction and Supplementary Notes by J H Hutton ] 
(Published by direction of the Government of Assam ) 
Pp xxxix + 255 (l^ndon Macmillan and Co, 
Ltd , 1922 ) 25s net 

M r MILLS’S monograph on the Lhota Nagas is 
a worthy supplement to the accounts of the 
Angami and Serna branches of the Naga tnbes published 
by the enterprise and liberality of the Government of 
Assam, and written by Mr J H Hutton, who has 
contributed a valuable introduction and notes to the 
present work The v olume contams a full destnpUon, 
pressed down and running over, of the life of this 
interesting people, who are now losing their identity 
by the influence of Christian and Hmdu propaganda 
A pleasant feature in the wnter’s work is the sympathy 
he shows for this childlike people, fully reciprocated 
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by them, who showed their loyalty in the great war 
and claim to have defeated the Germans under the 
leadership of their white chief 
Ihe most important part of the book is the intro- 
duction in which Mr Hutton, with unrivalled know- 
ledge, sums up the latest conclusions on the ethnography 
of the Nagas It gives a final blow to the methods 
pursued by the late Sir H Rislev and his school in 
dealmg with the problems of Indian ethnology Risley 
assumed that groups like Brahmans and Rajputs were 
homogeneous entities, and that it was possible by the 
measurement of a few skulls, collected hapharard, to 




t: !■ 




Fio ( —A Lhota warrior in full dfCKs From 1 he Lhota Nagas. * 

decide their position in his ethnological scheme It 
has now been proved that these groups are in no sense 
homogeneous, and Mr Hutton shows that tlie Naga 
tribes represent the convergence and assimilation of 
at least three streams of immigrants “ No Naga tnbe 
IS of pure blood, but the area which they inhabit has 
been the scene of immigrations from north-east, north- 
west, and south, and the different stocks introduced 
m this way have entered mto their composition 
Indeed, in view of the struggles that have taken place 
for the fertde plains of Burma to the east and India 
to the west, it is inevitable that some elements worsted 
in these struggles should have been pushed up mto 
the hilk ” This is good sense and well expressed, and 
there is now no justification for acceptmg a hasty, ill- 
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considered generalisation, or for assuming the division 
of the Indian races into a series of water-tight com- 
partments 1 view contridicted 1>\ the whole course 
of Indian histors 

Among the elements which eontribute to the 
formation of the Naga group of tribes must now be 
recognised the Negrito bteause Mr Hutton has 
detected among them examples of a t\pe “ with a 
dec idedU dark-brown skin and fuz7\ hair ” But it 


farther east It thus marks a deeided advance towards 
the settlement of sonic of the most urgent problems 
of Indi in cthnologv 

Mr Mills’s work is an excellent example of held-work 
m cthnologv and it onlv remains to siv that his 
monograph is furnished with a fine scries of photo- 
graphs, maps and in idmirable index compiled bv 
Lieut -tol J Sh.ikespear 



tvpe Mr Hutton is possiblv pushing the evidence a 
little too far when he suggests a comparison between 
a form of spear with ornamental barbs cun ing outwards 
from the shaft, a peculiar dao knife, and a shouldered 
hoe, with similar weapons and implements used bj the 
Igorots of the Philippine Islands as proving the i ommon 
origin of these laccs The general conclusion is quite 
acceptable, but it will need much further exploration 
to bring to light that amount of matcnil bj which 
so wide si generalisatam can be established But Mr 
Hutton, who writes m a scholarlv wav and without 
anv trace of dogmatism, is clearly workmg on seientific 
lines, and his admirable introduction throws much- 
needed light on the connexion of the races of eastern 
India with those of the Malay Peninsula and the islands 


Our Bookshelf 

In Introduclion to the Chemutr\ of Plant Pro- 
diifl\ Bv Dr Paul Ilais and 1 G Hill 
Vol 2 Metabolic Pro( esses I’p viin-140 
(I ondon I ongmans, (jreen ind f 0 , 1922 ) 
71 6d net 

Fin first volume of this work is already well 
known to students of plant physiolog) , first 
Issued in 1912, It IS alrtad) m Us thirci edition 
In this third edition the more pliv siological 
problems were left for treatment in this second 
volume which is in effect a completelv new 
liook In the brief pieface the authors describe 
their choice between the alternitivc methods 
of treatment, and cverv student will lx grateful 
for their eourageous decision to attempt i eon- 
nee ted aceount ot the present state of our know- 
ledge rither than an cm velopidic digest of the 
literature I he rcsull is a book nuieh more 
open to criticism but infinite 1* more v iluablt 
After a brief introdiii tor section devoted 
mainlv to modern methods of measuring and 
expressing h>drion tom entration, the svnthetii 
metabolism of fats c irbonyd rates and proteins 
IS briefly considered, and two lung chipters 
dealing rtspec tivdv with respiration uul growth 
conclude a short but excecdinglv suggestive 
volume 

In the reviewer’s opinion, the authors have 
done a gnat service to iiotan) their clear, 

< oncise and eminently readable treatment of their 
subject The brevuty of the scition devoted to 
fats probably aclecjuaielv reflects our ignorance 
ot their metabolism in the plant, though one would 
have liked to see reference to tlic recent investiga- 
tions of Neuberg and his collaborators Ihe section 
on photosv nthesis forms an admirable complement to 
the monograph upon c arbon assimilation bv Jorgensen 
ind btiles, which considers the same problems from a 
more physical point of view 

The treatment of protein mflabolism is somewhat 
scanty again a eorrec t reflection of our ignorance, but 
an introduction to the recent work upon the nlation of 
hvdnon concentration to the chemical and physical 
behaviour of the amphoteric protein would have been 
very \ iluable for the P nghsh reader The emphasis 
given to the dehvdrase meehanism in the treatment of 
respiration seems to the reviewer entirely sound , until 
oxidase mechanisms c an be proved more effective upon 
sugars, their significance as a general respiratory 
meehanism must remain under suspicion The chapter 


NO 2783, VOL in] 


284 


NATURE 


[March 3, 1923 


on growth is very clear and well balanced , it is prob- 
ably too early to hope for a critical treatment of the 
metabolic machinery of growth — at present there is 
very little metabolism in this chapter 
Among the Head-hunters of Formosa By Janet B 
Montgomery McGovern Pp 220 + plates (London 
T Fisher Unwin, 1922 ) 155 net 
Ai THOUGH Mrs McGovern’s interesting account of 
the aborigines of Formosa is written for the general 
public rather than the scientific reader, it is welcome 
as a first instalment of the information she acquired 
during her two years’ stay on the island Our know 
ledge of these peoples is very defective, and the more 
detailed study which she promises will be awaited 
e.igerly In this book the author draws tan attractive 
picture of a people of many virtues, notwithstandmg 
their head-hunting proclivities Their culture and 
social organisation are of considerable interest, not 
the least noteworthy feature lieing the existence of 
a matnarchatc vested in priestesses Their religion 
consists mainly in reverence for their ancestors, but 
among the laiyals whose mountainous country is 
subject to violent rain-storms, the rain-devil is natur- 
ally of much importance They do not, however, 
propitiate him, but avert his unwelcome attentions 
by a ceremonv m which the priestesses, armed with 
knives, engage m what is clearly a combat with the 
spirit 

The aboriginal tribes show no traces of totemism 
or exogamy, although the marriage of first cousms 
IS strictly prohibited Their language belongs to the 
Malayan family, and the author considers that the 
aflfinitv to the Indonesian peoples, which has been 
suggested by other writers, is supported by the occur- 
rence of the nose-flute and pile-dwellings among them 
In this connexion it may be noted that the prominence 
of priestesses in religious ceremonies, the sacred 
charac ter of certam jars, and the significance of birds 
as omens, find a close parallel in the customs of certain 
tribes of Borneo 

Bureau of Education, India Occasional Report No p 
7 he Planning and Fitting up of School Laboratories 
By M ( S Allan tapadmanabha Rau Pp vii-t-40 
+ 8-1-18 plates (Calcutta Government Printing 
Office 1921 ) 14 rupees 

Works upon the material requirements of laboratories 
are very few, and as this subject is growmg in import- 
ance published information is always to be welcomed 
The first sixteen pages of the report deal with the general 
planning and relation of rooms and the arrangement 
and characters of the fittings they contain In the 
remarks on construction it is surprising to see “ brick 
nogged ” partitions recommended as light suspended 
walls , in this country it has bei ome rare even to 
find such construction in re-modellmg buildmgs The 
author proceeds to desenbe the fittings in detail, and 
while he gives a valuable summary every one will not 
agree with all his recommendations , thus he suggests 
lead for the bottoms of fume cupboards, and that the 
gas jet operatmg the draught should be placed at the 
top of the ventilating shaft near the exit, which would 
usually be a very inconvenient location The plates 
which occupy the greater part of the volume give a 
series of good diagrammatic figures of fitting and plans 
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of rooms, showing how these are laid out These 
drawmgs are fully dimensioned and should prove of 
service m designing, though here again some difference 
of opinion may arise on the use of details , for example, 
metal handles, indicated for bench drawers, seem open 
to question These are small criticisms and the volume 
will undoubtedly prove of considerable service 

A Summer in Greenland By Prof A C Seward 
Pp xii+ioo + 29 plates (Cambridge At the 
University Press, 1922 ) yr net 
Two months m west Greenland, where he went to 
collect fossil and recent plants in the summer of 1921, 
taught Prof Seward the fascination of polar regions 
Every chapter of this charming little book shows 
that the country has cast its spell over him lie does 
not attempt to justifv his publication, but no justifiia- 
tion IS necessary Ihe book is a welcome addition 
to the literature of polar regions, for very little on 
Greenland has appeared in English m recent years 
The author deals mainly with the botany and geology 
of the country, but there are some notes on its people 
and history, and a number of excellent illustrations 
and two maps In the comparison of Arctic and 
Antarctic floras a correction may be made Prof 
Seward is mistaken m saying that not a single flow ering 
plant has been discovered within the Antarctic Circle 
The grass Deschampna antarctica, which he cites from 
lat 62“ S , where, by the way, a true Antarctic climate 
occurs, was found, along with Colobanthus crassifoltus, 
in lat 68° S in the west coast of Graham Land by the 
French Antarctic expedition in 1909 Another small 
point may be noted I hulc, in lat 76° 35' N on the 
west coast of Greenland, is not the most northerly 
settlement in existence Even if the Eskuno camp 
of Etah in lat 78° 20' N be passed over, there is the 
large Norwegian coal-minmg settlement of Nyaalesund 
in King Bay, Spitsbergen, in lat 78° 55' N 

Stories from the Early World Bv R M Fleming Pp 
156+12 plates (London Benn Bros Ltd , 1922 ) 
155 net 

The success which has attended Miss Fleming’s book, 
“ Ancient Tales from Many Lands,” has encouraged her 
to publish a second collection of tales dealing with the 
early world In an interesting summary of the con- 
clusion Prof H J Fleure tells us that folk tales “ have 
as their basis the mterest of men in one another’s ways 
when even neighbour people had very distinct civilisa- 
tions ” These tales cover a wide area and represent 
various phases of ancient life One from America 
illustrates life before the domestication of animals, but 
recent investigation shows that cultivation is in many 
regions as old as herding Many stories mdicate the 
beginnings of trade and the social value of craftsman- 
ship m the earlier development of settled life That of 
Croesus suggests the conflict between farmer-fishery in 
the iEgean and the warrior tribes of Media That of 
Bilkis, Queen of Sheba, shows the Hebrews from the 
point of view of Islam, but Miss Fleming might have 
given the incident when Solomon hears that the Queen’s 
legs were hairy, and forces her to raise her skirts m 
passing over the glass floor of his palace, beheved to be 
a river, one mcident which has parallels from India, 
strangely omitted in this world-wide survey But folk 
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tales must not be pressed too far as evidence of pre- 
historic or ancient life They have wandered too much 
to be distinctive of special types of culture — what is 
permanent is the incident, which is combined m many 
wajs according to the fancy of the story-teller The 
book, as a whole, is interesting and suggestive, and 
supplies excellent reading for children 

Marine Works a Practical Treatise for Maritime 
Fn/’ineers, Landowners, and Public Authorities By 
E Latham Pp xii + 1 74 (London C rosby Lock- 
wood ind Son, 1922 ) ibs net 
1 HE scope of Mr Latham’s hook is fairly wide, as may 
be seen from the following brief list of subjects treated 
waves, maritime structures, tidal berths, pile-driving, 
marsh lands, coast defence, navigable rivers, scour 
and deep-water qiia\s There is also an appendix 
on legal aspects of maritime engineenng The treat- 
ment of those subjects is a little uneven Some part 
ot tin volume are detailed ind contain much useful 
inform ition, partiiularlv in regard to unu cost prices 
of work aituallv earned out Usewhcre, there is a 
siipcrfu lalitv a little out of keeping with the title of 
“Treatise” bor example, m the hrst chapter the 
author states that “ the theory of wave action is of 
huh jiracticd value,’ and dismisses the matter with 
some scanty relcrence to certain writers who would 
scarcely claim that their contributions to the literature 
of the subject are as weighty and authoritative as 
those bv others whose names arc ignored This rather 
slighting allusion to thtorv is scarcely justified by the 
ficts Iliere ire other opinions and views expressed, 
to which exception might be taken, bui apart there- 
from, there IS much that is useful as an addition to 
tec hnical knowledge 1 he book is stated to be the 
outcome of sixteen years’ professional practice, and as 
such should be of value to practical engineers 

(i) Second Year College Chemistr\ Pp xi + jii i^r 
net (2) Second \ ear College ( hemistry a Manual 
of Laboratory Exercises Pp v 11 e 1 1 s 7^ net 
By Prof W H Chapin (N'ew York J Wiley 
and Sons, Inc , London Chapman and Hall, Ltd 
1922) 

(1) Prof Chapin’s book has, for English readers, a 
somewhat misleading title It is not an elementary 
treatise on inorganic chemistry, but a clear and very 
interesting mtroduction to general and physical 
chemistry — “the general principles which are the 
framework of our science ” The gas laws, atomic and 
molecular theories (including the periodic system, 
radioactivity and the structure of the atom), solutions, 
equilibrium, and electro-chemistry, are all reviewed 
from the modern point of view, and the result is a 
readable, accurate, and stimulating book for junior 
students in universities 

(2) This IS a companion volume to the “ Second Year 
College JChemistry ” The experiments include an ele- 
mentary course in practical phvsical chemistry, and 
some of them are new Although the practical courses 
in English institutions are differently arranged, Prof 
Chapin’s book will be found useful by teachers in the 
physual chemistry laboratory, as well as by lecturers 
on this subject 
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Secret Sects of Syria and the Lebanon a Consideration 
of their Origin, Creeds, and Religious Ceremonies, and 
their Connection with and Influence upon Modern Free' 
masonry By B H Spnngctt Pp 351 (London - 

0 Yllen and Unwin, Ltd , 1922 ) 12s 6 d net 

Mr Springltt’s aim is to show that the rites of Free- 
masonry are derived from the mystic religions of the 
hast These, in turn he holds, can be trai cd tlirough 
the ancient religions of Egypt and McsopoLimia to the 
stellar ind solar cults of prehistoric times He attempts 
to prove his case by a statement of the esoteiic beliefs 
to which initiates were introduced by a regular grada- 
tion in such early cults as the 1 liusinian mysteries, 
Mithraism, Zoroastri inisin, Uit doctrines of Pythagoras, 
the Gnostics, and the Manic heans, as well as in Moham- 
med inism and Its various sects He suggests that 
hreein isonry can lie connected with these beliefs 
through the Knights Templar who he holds, had 
probably adopted the tenets of the Mann heans and 
had been influenced to a considerible degree by the 
Ismffili, the followers of the Old Man of the Mountains, 
known to the rnediev il world as Assassins It mav be 
pointed out that in m inv 1 ascs our knowledge of these 
secret tenets is of doubtful ac c tirac y, while the evidence 
agiinst the Templars is of little value Owing to the 
Hithors lack of archaeological knowledge, many of his 
arguments will not bear critical examination, while 
thev embodv a niimbei of errors in matter of detail 

Quimica h xperimenial By Prof Roman Galarza 

1 Mineral ( urso de Quimica Cicntffica, con los 
Principles Rccitntcs de la Pisico-Quimica, para Uso 
dc las Escuelas Normalcs y Coltgios \acionales 
Pp 128 (tordoba Angel Alvarez, 1922 ) 

The volume liefore us is an introductory treatise on a 
V erv original plan There 1 a lull acc ount of lalioratory 
arts, with many useful recipes ind practical hints , a 
very interesting historical narrative, which embodies a 
good deal of material not usually met with , and a 
description of some of the common elements, including 
phvsical chemistry Ihe book would be found very 
interesting and useful by chemical students learning 
Spanish There arc some trifling errors Newton 
“nacido en Voolsthospe,” which reminds one of the 
English Ylchemist “ Germsprcise- ” [James Price] of 
Figuier 

More Beetles By J Henri habre Translated by 
A Teixcira dc Mattos Pp vnn-322 (London 
Hodder and Stoughton, l.td ,1923) Ss 6d net 
This is the fourth and last volume on beetles in the 
collected English edition of Fabre’s entomological works 
It is of special interest in containing the complete 
account of the habits of the dung-beetle Minotaurus 
typhcBus, which, almost alone among insects, presents 
the phenomenon of the male collaborating for many 
weeks with the female in providing accommodation and 
provisioning the larder for the offspring In several 
chapters Fabre’s scorn of the theory of evolution is 
strongly m evidence, notwithstanding that he adduces 
numerous mstances of exquisite adaptations of struc- 
tures to the habits of individual species, and at least 
one of sexual selection 
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Letters to the Editor 

[The Fdiior dots not hold htmul/ n tponstble for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to comspond with 
the writers of, rejected manusitipts intended for 
this or anv other part of NaiurI' No notice is 
taken of anonymous communiiations] 


The Function of Mendellan Genes 


In Natxiue for January 20, p 74, Prof MacBride 
makes a statement which aiJpears to me to rest upon 
a fallacy Since this fallacy is not uncommon, and 
since It concerns a verj fundamental problem I feel 
that perhaps a discussion of it m these columns may 
serve a useful purpose 

Prof MacTlride in the review referred to writes as 
follows Prof Reinko encounters the Mendelian 
gene and in our opinion takes it far too seriously 
It IS becoming every day clearer that a gene is 
not a depnitc unit of structure at all but stmbl\ the 
measure of tht amount of pathological damage which the 
hereditary substance has undergone [Italics in the 
original] It is a meisuie, in a word, of the ‘im- 
perfection of refill ition " 

The fallacy involved is simply this — that Ih-of 
MacBrule is using the word ' gene ” as if it meant 
mutant gene A mutant gene is, strictly speaking 
that portion of the hereditary constitution whicli is 
responsible for the characters of a mutation observed 
to arise in Nature or in the tourse of experiment 
I take It, however, that Prof MacBnde is considering 
all definite variations which are inherited according 
to Mendel s law s whether their origin was observed 
or no this at anv 1 itc is now a legitimate extension 
and I shall employ mutant gene " to denote the 
altered portion of the hereditary constitution respons- 
ible for variations inherited in a Mendelian way 
Now in point of fact as Morgan himself and other 
writers Iiavc taken great pains to point out the 
discovery of c ich new Mendehsing variation of each 
new mutant gene, implies also the discovery of an 
allelomoiphic ' normal gene ’ responsible for the 
production of the " normal structure and function 
of the part or parts affected by the mutation 

Ihe work on Drosophila has completely proved that 
Mendelian genes are carried m the chromosomes 
Prof Bateson, for long sceptical on this point finally 
conceded it last year after seeing the work of Morgan 
and his pupils at Columbia University New York 
Further, it has proved that within each chromosome 
the genes are arranged m a definite way the observed 
facts are intelligible if we assume that the genes are 
arranged in a constant and linear order, while no satis- 
factory alternative hypothesis has been put forward 
In any case, the order is identical for all the 
homologous chromosomes of the species Which are 
tested A mutant gene, therefore, occupies a similar 
position in one particular chromosome to that which 
IS occupied m the corresponding chromosome of the 
normal wild strain by an allelomorphic gene which 
has not mutated The mutant differs from the non- 
mutant gene by some definite alteration, presumably 
of a chemical nature the existence of series of 
multiple allelomorphs, together with other evidence, 
proves that a recessive gene is not a mere total 
absence of the something we call the dominant gene 
That 18 to say, in the chromosomes of the normal 
wild-type animal or plant there exist a large number 
of genes or factors the chemical constitution of which 
cannot be altered without giving rise to “ mutations ' 
Some of these mutations are pathological , others 
{pace Prof MacBnde I) are not * 

ej ' Sm SeUnce Prognts toe 1911, wbera Prof MacBride in answer to two 
nUA of mine eventually admitted that not all were pathological Th« 
however, doee not oonoetn the present argument at alt 
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But even if they were all pathological this would 
not alter m the very slightest the fact that their non- 
mutant allelomorphs constitute an orderly senes of 
discrete units distributed in heredity by the chromo- 
some mechanism (1 e according to the laws of Mendel 
as extended by later research), and all necessary for 
the normal development of the individuals of the 
species Of course if all mutations were pathological, 
Mendelian genes would have no significance for 
ev'olution However, they would even so continue to 
have the most fundamental sigmhcance for normal 
heredity 

Perhaps my meaning may he made elcaier by a 
brief example In the wild house-mouse, each hair 
IS black with a vellow bind across it, the vellow and 
black blending to give an appearame of grey grey 
of this type is tcchnnally called ‘agouti Blade 
mice are mutants in which the yellow band is absent , 
this condition is recessive to norma! Vellow mice, 
on the other hand have the vellow pigment extending 
the whole length of the hair , and yellow is dominant 
to grey (agouti) It is also dominant to black 1 he 
three types of colour and their behaviour in crosses 
can only be explained if we suppose that there is a 
ilehnitc gene responsible for the production of yellow 
pigment, and that this exists m three separate states 
— a ‘ strong state w hen a great deal of the pigment 
is produced a medium stati in which a moderate 
amount is produced and a weak or non effective 
state in which no y'ellow pigment is formed at all 
The gene m its medium state is responsible for the 
particular proportion of yellow which wi sec m the 
hair of wild house-mice Ihe three states are all 
allelomorphic to eich other the normal ' being a 
Mendelian recessive as igimst y^ellow a Mendelian 
dominant as against black It is impossible to escape 
from the idea of a discn te unit of definite composition 
helping to determine coat-colour in the normal 
animal, strictly comparable to the homologous units 
responsible for the two imitations 
'This example is also of service as regards the 
abnormality or otherwise of mutations and mutant 
genes The alteration productive of all-yellow is 
decidedly pathological I'ven a single dose of this 
gene leads to excessive fatness and two doses cause 
death of the foetus in utero The recessive ‘ black " 
gene on the other hand, does not appear to be 
resjKjnsible for any pathological effects What is 
more there is no evidence against the view that this 
mutant black is strictly comparable to the black of 
melanistic mammals in Nature, and the similarity 
IS so great that the onus of proof lies on those who 
would dispute this homology 

In any event there are two quite distinct aspects 
of the gene question — the genetic or hereditary, 
and the evolutionary Mutations m Mendelian genes 
may or may not have been responsible for variation 
which has played a part in evolution This I do not 
propose to discuss here, except to say that I know 
from many conversations that Prof MacBride s views 
are too sweeping for a number of zoologists But as 
regards mhentance within the species the Mendelian 
gene — once the fallacy of confusmg ' mutant gene *' 
with ‘ gene ’’ is seen and avoided — is clearly and 
obviously of importance 

We are to-day in a position to make a calculation of 
the order of magmtude of the number of genes in the 
chromosomes of Drosophila It is certainly more than 
1000 , probably more than 2000 certamly less than 
20,000 The effects of alterations m more than 200 of 
these genes ft e mutations) have been observed and 
studied , there is no sign that the rapid stream of new- 
discovered genes is slackening With such a number 
of genes responsible for keeping the development of a 
little fly in the straight and narrow path of normality. 
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tliere seems very little room or nettl foi subsuhary 
mechanisms of heredity Ihe cvtoplasm presumably 
has Its functions m this rigird but thi absence of 
accuracy m cytoplasmic division tosethei with the 
presence of this large battciy of gents in the atcur- 
Atelv divided thromosoincs make us sceptical as to its 
possessing wrtiii’ hereclitv-dcterminmg substuiccs 
h inally there is no re ison to doubt and a g(«id 
deal of reason to believe that all higher animals and 
plants possess chromosomal gi ne coniplexts similar 
in essentials of structure and working to that so 
thoroughly analvsed in Drosophila 

luiiAN S Hu\n V 

New College O’cford 
1 ebiuary 4 


Aftc anti Area and Natural Selection 

I AM not espemllv eager to dtteiul Dr Willis s 
theory of Age and Art i Mv chief interest in 
Dr Willis s view's is that thev agrtt with those of 
Dr W Hdteson and myself 111 lecepting and tonhrm 
mg the taint lusion that the distinctions of species have 
a-s a rule nothing to do with adapt etion, and therefore 
nothing to do with Natural Selettion 

Dr t lark states (Nat URi , bebriiaiv t p 150) that 
every systematic zoologist whom he knows believes in 
Dirwm s theory But I long ago became convinetd 
that the knowlcdgt of systematic zoology however 
profound and however aceuiate confers no right to 
and affords no justification for the cxpnssion of 
opinions on questions of evolution, or at least on the 
c iiises and processes of evolution lo form i 
judgment on such questions reipiires certainly know 
ledge and experience of svstematie zoology esjiei lallv 
of Its principles and of the spei les in some pirtieular 
group or groups of anim ils but it also requires i 
practical knowledge of modern researches in genetic s 
of cytology of certain branches of physiology, and 
of the life and habits of some group or groups of 
animals 

At the present time zoologists are iisu illv specialists 
and each specialist gives forth conclusions about 
problems of evolution based almost c xelusivelv on 
the phenomena of his own special study Dr 
Bateson believes that no facts are of any great 
importance except those of genetics that is to s ly of 
the behaviour of characters in experimental bretclmj 
and pays little or no attention to the question ol 
adaptation Prof MaeBndc on the other hand i 
specialist in embryology, asserts that the ch ir u tci 1 
and mutations studied by geneticists are mcrelv 
pathological and that all natural varieties arc dis 
tinguished by differences of adaptation, due presum- 
ably to the action of external cemditions Di ( lark 
apparently believes that diagnostic characters are all 
adaptive and to be explameef by Natural Selection 

Dr Clark states that his own special group is that 
ol eehinoderms I wonder whether he has studied 
the mode of life of the species and varieties of cchino 
derms in Nature and it he could bring forwarel any 
evidence to show a coi relation between specific 
differences and differences of habit and mode of life 
Many of the older systematists, holding no brief for 
any theory recognised (and I think correctly) that 
there is a general distinction between characters which 
show natural affinities and aie therefore most im- 
portant in classification and adaptive characters 
which are related to habits and conditions Natural 
Selection is a theory of the ongm of adaptations and 
In my judgment thare is ample evidence that specific 
differences are not as a rule differences of adaptation 
Therefore Natural Selection does not explain specific 
differences It is recognised now that in the cultiva- 
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tioii of animals and plants the marked ind constant 
i haracters which distinguish races arc not as Darwin 
believed, the gradual result of continued selection, 
but are mutations whuh have arisen spontaneously 
in dcliiiite toiiii not by sueecssiv i stigts Does any 
one believe now th it the lose comb m fowls is the 
result of 1 s( ries of stigis due to ailifu 1 il selection 
If Di ( laik would dt> me the hoiioin of reading my 
book Hormones and Heredity he would find these 
matters more fully diseussed and would pcihaps 
iindcrstind better why I consider the theoiy of 
Natural SeUition to be obsolete 1 hat eoivelusion 
of couise IS not disjirovtd by the fill tliat many 
iiatiii ilisls still belieye 111 the tlieory in Amtric i and 
elsewhere But tlicie ere specialists in evolution as 
well IS in systinutK /oology ind m other biiiuhes 
and I V eiitun to s iv th it fi w w ho hav c ni id< i sjx cial 
and prat tie il study of evolutiem ami aie w 1 11 itijii iinted 
with reeiiit piogicss in th it study have much faith 
111 N itural beleetion 

It IS evidence which is important rither than 
opinions and I would isk whit evKlinei Dr (lark 
tin bring forw ml to piove the adaptive value of 
sptcifit mil other diignostu rhiiaelers m echino- 
dtrms Bcisonilly 1 im not iiili rested 111 the 
cxplinition of the oiigiii of speius but 111 the ongm 
of the pirtieulai chant firs which distinguish one 
species I roni mother J 1 Cinmncham 

1 niveisity of I oiidoii t lub 
zi (rowir Stiect V\ r 
h ebiuary 5 


The Value of e/m 

Il lb quite custoiiidry at the present time to use as 
the most prohible value of c/wth it derived by Pischen 
from speetrosi opie dat i is given bv equations ( 1 *) and 
(ly) pigezaz and (15) ind (ih) pigez;^ ofSommer- 
fcld s ‘ Atombdu third edition 1 aking I’ascheii s 
own estimate of the error in Hur and Un we liave a 
probable enoi in t 'n, of ibout oz jier tent But I 
have shown bv a moit l< tailed eonsuliration of all 
available data (BAvbitu/ Hunt v 17 sSo lozi) that 
Pasthen s cstimati of trror foi Ru ( > o 06) is certainly 
too iinall and th it the true jirobibk trroi is neirer 
1 o z ih( litter hgure leads to an ciror of o 4 per 
cent in ejtn and the Pise hen d^t i eomhini d with the 
best data on itomie weights (4 ooz and 10077 
He and H) risult in elm-t 76S ^ o oo<> where the 
error in Hu has aloiii bet ri eorisidcred 

Paschcii used older and less leeurate values for 
the index of refraction of air in his rcduetion to 
V'aeuum With the new values Bell {Philm^nphrcal 
Ma^anne, 40 4S0 lyzo) has shown that the value of 
Ru IS raised o 17 to 109 yzz 31 Since the calculation 
of this constant is independent of any jiartieular 
assumptions as to the relative mtensitv of fine 
structure components it is probable that this revised 
value IS quite trustworthy and I shall assume Paschen 3 
own estimate of error -L004 The calculation of 
Ru IS much more uncertain llsing the original 
Sommerfeld theory as Paschen did but all available 
data and the newer values for the reduction to 
vacuum I have shown {loc ett ) that Paschen s value 
of Rh is raised o 14 to log 677 8z6 But experimental 
results agree more closely with the more rational 
Bohr theory as to the mtensitv relations, and this 
theory yields a value of Rh lower by o ai Any 
lowering of the 2 to i intensity ratio of the Balraer 
senes components leads to a lower value of Rh I 
have suggested 109 677 7 as the most probable value 
of Rh, this being the mean value yielded by vanous 
theories This value, combined with Bell s revised 
value of Rh. gives 1 763 for elm 
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Finally, the new data by Wood (Philosophical 
Magazine 44 538 1922) on the extended Balmer 

senes makes possible a new computation of Rh I 
find that these new measurements are entirely con- 
sistent with the previous data and 3 leld 109,677 6, 
with an assumed intensity ratio of 5 to 4 (A 1 to i 
ratio lowers this result o 08 ) There seems to be 
no question that the two fine structure components 
with the exception of Ha and Hp are of nearly equal 
intensity I am therefore inclined to consider 
109,677 6 as a preferable value for Rh, and this 
yields I 758 for ejm, a value for which the probable 
error is fully o 5 per cent The point I should like 
to emphasise is that the newer experimental results 
for hydrogen indicate that Rh, - Kh must have a 
larger value than that computed by Paschcn, and 
hence ejm must be smaller but that the probable error 
is much greater than that assumed by Paschcn I 
have previously (Phyncal Review, 363, 1919) used 
I 773 as the most probable value of ejm, and while 
this value may be slightly too large, I still feel that it 
IS more trusty orthv than the spectroscopic value of 
I 758 Without a considerable advance in our 
experimental knowledge of the fine structure of the 
hydrogen lines, it is scarcely possible to diminish 
appreciably the uncertainty in this latter value 
New experimental data on the value of ejm derived 
from deflection experiments or from the Zeeman 
effect, are greatly to be desired 

Raymond 1 Birgl 

University of California, 

January ii 


Sir Christopher Wren’s Science Museum 
At the present time when the thoughts of all are 
being directed to the fifty churches and innumerable 
other buildings that are associated with the name of 
Wren n ference may appropriately be made in Nature 
to his epoch-making work for science during the 
best twenty years of his life to his scientific instru- 
ments, and to his Science Museum (Fig 1) Hts 



the venerable seat of learning and science where t 
onginal members of the Royal Society used to hold 
their meetmgs, no existing building is more closely 
associated with the spirit of the time of the foundation 
of that society than is the Old Ashmolean Museum 
On the occasion of the 300th anniversary of the 
birth of Ashmole, this building was described in 
Nature of May 17, 1917, as our first public Museum 
of Natural History and now, on the occasion of the 
bicentenary celebrations in honour of Sir Christopher 
Wren we would emphasise the intimate connexion it 
has with the great architect who owetl much of his 
surpassing merit in the arts to the preliminary train- 
ing that he had 111 Oxford as a man of science 
times in his Life of Wren (1823) attnbutes 
the Ashmolean Museum to him but as some recent 
writers have cast a doubt upon the matter, I have 
examined all available matenals, and have come 
to the conclusion that there is every reason for 
upholding the correctness of Limes attribution 
According to the Vice Chancellor s Accounts the 
budding of Dr Ashmole s Repository took about 
four years (1679-83), during part of which time 
Wren was engaged on other important works in 
Oxford It was erected only a few yards from the 
Sheldonian Tlieatre, his earlier work a science 
museum would scarcely have been placed so near 
without having consulted Wren Theic is no record 
of any fee having been paid to him, but he would 
have known that the University was barely able to 
meet the building expenses of the new Museum and 
It IS known that on occasions he gave his services 
free As president of the Royal Society, and as 
builder of some half-dozen churches in I ondon, he 
was fully occupied elsewhere during the construction , 
and the work of supervision was entrusted to Mr 
Davis, the University Baihif who received 80/ for 
this service Wood, the stone cutter, received 
1912/ y for the masonry work, and the accounts 
of the carpenters plaisterer plumber, painter, and 
glazier were settled separately 

A finely designed portal, flanked 
by columns and opening under 
a richly ornamented canopy, leads 
into a large room running the 
whole length of the building, 
about 58 ft 6 m long by 24 ft 
10 in wide It is lit by five 
high windows on the north side 
On the upper floor a similar room 
has been divided into two, which 
are perhaps the best lit rooms 
in Oxford, having large wmdows 
on three sides, N , S , and E 
or W It IS necessary to em- 
phasise this point, because 


* Wren’s building, apf 


dispa 


instruments, after having been piously preserved for 
many years m the repository of the Royal Society 
at Gresham College, have now vanished but his build- 


The windows are about 10 ft 
high by 4 ft 6 in wide, and there 
are no dark comers anywhere 
The illustration printed with 
this letter shows the balustrade 
round the roof of the building It 
IS the counterpart of the contem- 
poraneous work at Christ Church, 

_ _r work on the Sheldonian Theatre 

Wren was very partial to balustrades Moreover, it 
stands within the railing that was undoubtedly 


Memoriala, 1834.) 
and of the earlier work 
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I two of the first fellows of the Royal Society — ^Wren 
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and Ashraole — the link with the founder of the Society 
should not be forgotten , the monogr im of Charles 
H — C II” — IS carved over the fine balcony window 
in the middle of the front of the building 

It IS on account of these various associations with 
British science and the early daj s of the Roy d Society 
that a petition has been laid Ix lore the Hebdomad il 
Council of Oxford reiiucsting that the vacant rooms 
in the old Museum may be once more used for the 
purposes of natural science for which they were built 
R 1 Gum HI R 

Magdalen College Oxford 

Tesla Spectra of Complex Compounds 
In NAroRE of January 27 p 115 a very interesting 
letter ipptarcd by J K Marsh ami A W Stew irt 
on Tesla Spectia and the rraunhofer 1-ttect in 
Complex Compounds 

Mort than a vear ago I began 111 invcstigition 
of the band spectrv of beii/nm. vapour uudci the 
action of high-ficiiutncv disclutgts Both the 
absorption and emission spectra were (xamined 
Otlur mort complicated substances were also tried 
m a state of v ipour 

Upon varying the capacity and more (specially 
the self induction as well is altering the vapour 
pressure belwitn wide limits itnmion bands can 
very c Icarly be seen Lach substance h is a character- 
istic spacing of the emission bands they appear m 
a perfectly dehnite order Nitrogen is a vciy good 
example of this 

In the cast of bcn/cne I photographed a whoh 
senes of emission bands which he verv close to its 
absorption and Hueireseence bands I rife ired biicllv 
to this in niv irticlc on Spectres d absorjitiem ct 
dc lluorescciicc du bcn/cne ’ (Jontnal th }’h\'nqiti it 
le Rndiuni Jiiin lg22 p 210) 

j Iv Marsh and A W Stewart ex)>itss the wish 
to rcsLivc for themselves the further cximmation of 
ie si i spee tra 1 should only like to say heic tint we 
have been working for i long time on siniil ir ground 
but one thing is certain that we have been working 
from entirely diflcrcnt points of vuw Oiu prineipil 
object IS to work out the stiucturc si/c ind shape 
of the molee lilts from their bind sjne tn 

Our inv Lbligations and those of Messrs Mush and 
Stewart, should thtrefoic be of mutual advantige 
one to the other 

I he subject is so v ist that the more it is mvesti 
gated the soonei w ill the cjuestion of the band spectra 
besoKed \ieiou Hlnki 

Institute of Physical Chemistrv 
fhiivcrsity of Zurich 
htbruary 2 

Whfn our letter to Nature of January 27 was 
written we were under the impression that we were 
the only workers in this field as the researches of 
Wiedemann, Eberts and de Hemptinnc m 1897 and 
earlier years had led to no results in the particular 
region which we were investigating Prof Henri 
has courteously sent us a private communication as 
well as the <ibove letter, incl has forwarded also a 
copy of the paper which he mentions In this paper 
occurs the following sentence “ Nous avons entrepns 
une S(5rie de recherches pour ^tudier la fluorescence 
et la lumineseenee de la vapeur de benzdne sous 
dift6rentes conditions, en particulier sous I'lnflucnce 
de defeharges ^leetnques diverses ' As was natural 
in the case of a long paper, this sentence was not 
reproduced in the aWract which appeared m the 
Chemical Society s Journal and as we had no 
acces s to the Journal de Phynque et h Radium itself, 
we were quite unaware that any one was working 
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in the field Thus our work and the unpubhshed 
results of Piof Hcnn are entirely independent of 
each other, and we are inxious that the mere 
accident of our h iving been hist in actual publication 
of detailed results shoulel not m anv way deprive 
Prof Henri of his full share 111 the credit of the 
discovery and invcstigition of these new spee try 

\s Prof Hcnn says m his letter, the subject is 
being approached alotig two sep irate lines is we 
art mainlv interested in the relation between the 
ehcinieal constitution of substances and the spectra 
produced by them whereas he is working bick from 
the spcctrv as a bisis to the machinery which pro- 
duces the spee tra w ithin the moleeiilcs and is in- 
vestigating also the variilieuis produced by ditferent 
elcctiie w ive lengths — -a subject which we have fto 
intention of ciiteiing upon now sine e it is in his hands 
Our lines of reseaieh thcicfore supplement each other 
and we cordially agree with Prof Henri that there 
IS more than enough room fur both out laboratories 
to work m this interesting new lit Id We should 
like to express oiir ipprcciation of the courtesy which 
Ihof Henri has shown m this mattci 

J K Marsh, 

\ W bn WART 

The Sir Donald ( nine Labor itories 
lilt yucen s I mvorsity of Belfast 
Ee bruary 8 


Calendar Reform 

I)URiN< the Kitli century Pope (»rcgory XIII 
( Heeted a very ncccssiry rcetific ition of the Julian 
talciidir which wis not however, leg illy adopted 
in 1 ngland till 1752 The effect of the correction 
wis to bring foiwird the dates of the solstices from 
ibout the tenth to the twenty lirst of June and 
December but the climatic significance of this 
istioiioinie el dislocation in the e ilendar was not 
serious and the calendar month" retuned the same 
elistmetive scisonal eh u ictcrs is heretofore As, 
the reforc the prese iit c ilendar is the same in essentials 
IS th.it instituted by Julius me’ Augustus Caisar some 
2000 ye irs igo it must hav c come as i surprise pos 
sibly ishock toitwny leidersof Nuuke (J'teemberz 
jj 7 J7) to le irn th it we m ly shortly be asked to suffer 
ill the inconvenience ind eonfusion of a e itastrophie 
alter ition in the ealend ir on grounds which seem 
iltogcther Iriviil In the first place the calendar 
months now in use have by long associ ition become 
enshrined m literature .is the very impersonation 
of dehnite stiges in the seasonal progression and 
retrogression ot natuial phenomena ind it would 
be sheer valid ih'-m to break this associ ition and 
I enounce our liter iry heritage without far graver 
pr eetical cause tluin can possibly be shown 

In the second place every calond ir sy stem must 
be framed with reference to the four natural land- 
ra.arks of the year namely the solstices and equinoxes, 
and It IS cimncutly desirable that the two solstices, 
and the two eeiuinoxes, which stand opposite One 
anolhei m the natural year should not be assigned 
d.ites which are unsymmetrieally disposed to one 
another In the projiosed system of 13 months, 
the solstices would stand 6i months or time-units 
apart instead of a whole number as in the present 
system and no month would be located diametrically 
opposite mother as at present, viz December to June, 
M.irch to beptember and so on, along the earth s orbit 
round the sun This airangement would offend the 
artistic sense of any one with a vivid appreciation 
of the fact that our fundamental division of time, 
the year, is not an arbitrary unit but one based on 
a grand cycle of Nature 

I 2 
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Thirdly, it is said that meteorologists and astrono- 
mers would welcome months witli equal numbers 
of days, and no doubt they would, one and all, if 
they could order everythmg to perfection But 
apart from the labour that would be mvolved in 
preserving the continuity of the climatological 
record, involvmg the translation of one calendar 
mto the other, think of the confusion that would 
arise in making comparisons between two systems 
which both have the same names of months I We 
should be perpetually havmg to think and specify 
whether it is the old January or the new January 
we are considering, and so forth It would be just 
as though, when the new barometer unit the mtlhbar 
was instituted to replace the tnch the name ‘ inch " 
had been retained for the new division Far better 
would it be to have an entirely new set of calendar 
names so that the old names would retain their 
habitual meanings It is always open to astronomers 
and meteorologists to invent a system for any special 
technical purpose for which it may be required 
but probably not many of them would tike the 
narrow view and wish to disorganise the world on 
that account 

This country can, when it likes be very much to 
the fore when issues of real importance are involved 
but with a sane respect for tradition it is scarcely 
hkely to countenance interference with a system 
of time-measurement the correction of which by 
Pope Gregory XIII was designed to hold good for 
a very long period ahead L C W Bonacina 

27 Tanza Road Hampstead, N W 3 
January 27 


Time Relations In a Dream 

1 WAS much interested by Dr Atkins’s letter in 
Nature of January 27 p 117, about time-rate in 
dreams and more especially by what he says of the 
metallic nature of the sound as heard in the dream 
This fats in with an observation I made a couple of 
years ago when 1 was in lodgmgs close to a bell tower 
It happened that for other reasons I was not sleeping 
well at the time, and was frequently waked by the 
bell ringing hours and quarters It always seemed 
then of much lugher pitch when I heard it in a dream, 
or even when I was just awake enough to recognise 
the source of sound than when I was fully awake 
Several times I could follow the same sound repeated 
durmg my transition from sleep to waking, and then 
found that I really heard the upper notes of the bell 
in their true pitch the lower notes being completely 
blocked out 

Though I have since been able to verify this 
mterpretation nearly to my own satisfaction, I should 
be ^lad if any one else could confirm it m any way, 
as, in the nature of the case, it is difiicult to be certain 
of one's judgment Can the physiopsychologists help 
towards an explanation, assuming I am right ? 

H F Biggs 

The Flectrical Laboratory, 

Oxford January 29 


The Ascent of Elvers in Egyptian Waters 

In connexion with Dr Schmidt’s article on the 
" Breeding Places and Migrations of the Eel ” 
(Nature, January 13, p 51), it may be of mterest 
to give the results of further observations upon the 
amval and ascent of elvers in Egyptian waters 
The records were made at the pumpmg - station 
mentioned m Dr Schmidts article The station is 
exceptionally favourable for such observation, smee 
skilled observers were (and are) present day and 
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night (m connexion with other fishery work) through- 
out the year There can be no doubt, therefore, 
that when elvers were reported absent there were jn 
fact none to be seen Since the pumping - station 
ceases to work early in the summer, this fact may 
bring the ascent artificially to an end , but, as a 
rule there are signs that the main run is over before 
the pumps stop The numbers transported are 
given as an indication of the extent of the " runs ’’ 

All the early “ runs ” consist of transparent 
elvers , from the middle of April onwards about 
50 per cent are pigmented 

The observations are as follows 
igi()~iQ 3 o Season No observations pnor to 
January 20, 1920 on which date transparent elvers 
were abundant and remained so until April 15, 
when the pumps stopped working Reappeared in 
large numbers on the nights of July 2 3 and 4 
Total transported, 6,260,000 

igso-igii Season First observed December 15, 
1920 (also on some date in Lake Menraleh, near Port 
Saul) remained few till January 30 when they 
appeared in large numbers for two nights only , 
then disappeared completely until Apnl 7, when they 
were present for three successive nights Appeared 
again Apnl 19-May 24 when pumps ceased working 
lotal transported 1,797 000 
ig 3 i-rg 33 Season First observed on November 
II, 19^1. in small quantity till January 20 1922, 
remained abundant till Febiuary 20, 1922 dis- 
appeared till March 23 contmuing in decreasing 
numbers until Apnl 10, when pumps stopped Total 
transported 2 484 000 

ig 33 -tg 3 j Season First observed October 25 , 
remained in small numbers until December 4 when 
they were abundant for two nights , remained few 
in number to date January 24, 1923 
From the above, it may be observed 

(1) That elvers may make tlieir first appearance 

at a given place nearly two months later in 
one year than another 

(2) lhat the dates of first appearance in Fgypt 

are the same as those recorded for the West of 
Ireland France, and Spain — say, 1500 miles 
nearer the suggested centre of dispersal in 
the Western Atlantic 

(3) That the mam runs ” occur in the same 

months (February- April) in rivers as widely 
separated geo^aphically as the Severn, the 
Po, and the Nile, notwithstanding the very 
different climatic conditions obtaining m 
these months in the last named region 

G W Paget 

Coastguards and F ishenes Service, Cairo 

Transcription of Russian Proper Names 

In order to conclude the discussion which followed 
my proposal to use letters of the Czech alphabet for 
the above purpose (Nature, Apnl 29, 1922, p 552) 
— a proposal which was opposed by Lord Gleichen 
and Mr J H Reynolds and defended by Messrs 
Druce and Glazunov (^Nature, November ii, p 635, 
and October 14, p 512) — I tned to find out the opmion 
of the Academy of Petrograd about this matter At 
last, only recently, I have succeeded in obtaining from 
one member of the Russian Academy of Sciences a 
copy of a publication '' Memorial book of the 
Imperial Academy of Sciences for 1914 — published 
March 20 — S -Petferburg 1914 ” This contains on 
p 180 a “ Transcription of Russian Proper Names, 
approved by the Impenal Academy of Sciences 
(accepted in the Conference at ihe meetmg of 
December 2/15, 1906) ” To this table six notes are 
added containmg rules concermng the cases in whicjbi 
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to use or not to use for transcriptions of vowels the 
Czechs, referred to in the table under (i) (5) 

a 0 B r a e* C‘ !K d II* i B 

abvgdejeCzzijii] 

K a M 11 o n p c T V III X II •! 

k Imnopr stu fchcd 

s 5£ - y i e ju, lu ja, la f 1 

For brevity’s sake I do not translate the single 
notes 

I lived long enough in England to love the nation 
and appreciate its wonderful conservatism and I 
quite understand that hnglish geographers will 
scarcely give up the transcription once introduced 
by Lord Oleichen (of which I also possess a copy) 
j et a glance at the special Ordnance maps of countries 
of Central Europe for example the excellent maps 
(i 75 000 or I 25,000) of the late Austrian Empire 
might convince everybody that the diacritic signs 
of half-a dozen different languages are not a draw- 
back in producing or using such maps even for 
military purposes 

Thus the nations outside Great Britain will have 
to choose between the mode of tianscription defended 
by Lord Gleichcn or the rules given by the Russian 
Academy of Sciences which — up to this date having 
been unknown to me — happen to coincide with my 
proposal Bohuslav Braunlr 

Bohemian University Prague — VI 
February i 


Herapath s Artificial Tourmalines 

I SEE that Prof F J Cbeshirc (Nature FcbruaiyT 
p 1 71) m his presidential address to the Royal 
Microscopical Society, urges th it the work of Hera 
path and others in the production of irtihci.il tourm i 
lines should be again taken up, and I wish strongly 
to support this hoix. In my report in the War 
Office Observations on MaKrn. (1919) I showed 
that the Herapath test for quinine especially as 
modified by Prof W Ramsden is the most delu ite 
test known for tlus allialoid and I feel certain that 
Herapath s method lends itself to many other applica- 
tions I have never found it to fail in the cist of 
quinine winch I was able to detect even in dilutions 
of i m 15 000 000 M NiFRFNSTriM 

University of Bristol, 

Februaiy 6 


The Mechanism of Audition 
I^ connexion with the recent discussion in Nature 
of the mechanism of the cochlea, and of the model 
of the cochlea designed by Mr George Wilkinson 
(October 21, p 559 November ii p 632) it seems 
well to point out another characteristic of hearing 
which will have to be taken into account in any 
comprehensive theory of audition This is the 
abruptness of the changes which are found m the 
sensitivity of many ears when tested as a function of 
frequc^icy These are disclosed by the accurate 
determmations of the sensitivity-frequency character- 
istics of ears which have been made possible by the 
use of continuous ranges of pitch for acuity tests 
instead of the method of tests at discrete frequencies 
which has usuaUy been used A description of the 
apparatus used is given in an article soon to appear 
in the Physical Review In some cases with apparently 
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normal hearing people changes as great as a factor 
of one thousand in tne necessary intensity for audition 
ire found with a change of pitch of a semitone, 
these occurring m connexion with depressions m 
the general level of sensitivity Pu. tonally this 
would seem to require the physical existence of a 
large number of elements eich of which is concerned 
with the transmission of only 1 very narrow range 
of frequencies, these differentiated elements existing 
m the inner ear, m a possible cable from the ear to 
the brain, m the bram itself or possibly in <ill three 
places and of such a nature that the imlividual 
elements may be quite severely injured without 
seriously affecting neighbouring elements 

FR nil- KICK W Kranz 
Rivcrbaiik Laboratories Geneva, Illinois 


Splranthes autumnah'i 

In Naiuri of tebruary 10, p 185, Prof Bower 
describes the finding of the orchid Sptranthts autum- 
nal!'. neir ( irrbrulge m the summer of 1921 I have 
to report the discovery of a single spci imen of this 
orchid 111 the first week of September 1922 on Dochani 
Crug a small lull (1250 ft ) four miles south-east of 
Carrbridgc The hill is under cultiv,ition up to 
iioo ft on the southern side but on the northern 
side there arc the icmains of a wood of in igmficent 
wind sown pines The floor of the wood is covered 
with Varctmum spp (mainly oiycocius] mixed in 
places vvith Luca letrahx ind I cimna earlier m 
till s( Ison Pyrola rotundijoha and Irnntahs europea 
were abundant Only one plant of Splranthes 
aulunmalts was found although the interest attach- 
ing to Its unexpectid discovery in this locality led to a 
cireful search of the whole wood i he sjiecimen was 
unfortunately lost m the transit to town but when 
fresh it was quite unmistakable 

L Philip Smith 

40 Murrayficld Avenue 
Edinburgh, February ii 


Prop Bowers letter in Nature of February 10, 
recording the finding of Spxranthu'. autumnah'. near 
C irrbndge Inverness shire prompts me to record 
the presence of that orch'd m the Island of Coll, 
Argyllshire 

Whilst surveying there m August 1921 my wife 
and I noted some half-dozen specimens lliese, 
though undoubtedly of the genus Spiranthus did not 
tally exactly with the description of S autumnahs 
as given m Hooker s Flora, but the difference was 
not sufficient to make them a variety 

Unfortunately we have not preserved a specimen, 
but we were so surprised at the lime at finding that 
species in Coll that we sent one specimen to a com- 
pe tent field botanist w ho confirmed our identification 
John B Simpson 

H M Geological Survey Office 
33 George Square, Edinburgh 


The Drayson Paradox 

The writer of the first paragraph in the astro- 
nomual column of Nature of January 20, page 94, 
refers to my pamphlet (Wm Pollard and Co , Exeter, 
IS fid ) in a way which imght lead an incautious 
reader to suppose he had seen it, which evidently he 
has not or he would scarcely speak of " wrestmg a few 
isolated observations to suit their preconceived views ’’ 
in face of the statement on its mneteenth page that 
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" the general consensws of the stars supports the result 
given ’’ A proof of that statement a quantitative 
proof, will lie found on pp 42 44 I cannot 
encroach on your space to quote it here but may 
briefly indicate its nature 1^ being the pole of the 
heavens and h the pole of the ecliptic let PEC 
be a spherical triangle having E C 6° P K 23° 27', 
and P F C 174° 28' Describe a small circle with C 
as centre and C P as radius then will W where L C 
produced cuts tht circumference of the circle lie that 
spot where is situated th< so-called Aptx of Solar 
Motion I he sides and angles given are not arbi- 
trary but depend upon the rate of precession and 
of the decrease in tne obliquity at the commence 
ment of this centurv, as is shown on page 44 of tlie 
pamphlet 

This IS a geometrical problem the significance of 
which your astronomical readers will readily appre- 
ciate Iht facts it rests on are undemable anil no 
alternative explanation to that suggested has hitherto 
been forthi oming A H Baklfy 

Leppmgton House, 

Hertford 


Mu Bakifvs ‘ incautious leader would lie quite 
correct in supposing that I had not only seen his 
pamphlet but read it carefully It is not my practice 
to review works that I h ivc not seen I have indeeil 
follow! d Draysoman public <itions with a melincholy 
interest from my youth up and I cannot but reg ird 
them as an example of ingenuity misapplied 

Mr Barley in Ins letter does not touch on the points 
I made (i) that if the proper motions of stars were 
due to any shift of the earth s axis all the stars m a 
given direction would move together and there would 
be no relative shift among them But in examining 
photographs of the regions round stars with sensible 
proper motions (say C ajiclla) the P M star is clearly 
seen to be moving among the faint stars in tin back- 
ground at prictieilly the same rale as that given by 
the meridian observations Indeed Prof 1 uruhjelm 
was enabled to detect a very distant companion to 
Capclla bv its sharing in its ripid motion relatively 
to the neighbouring stdis What is it then but wrest 
mg evidence to elenv the rt ihty of Capclla s motion 
(2) Mr Bvrley denies the fact that the ecliptic is 
moving among the stars, and quotes Dray son as 
having tried to establish from the observations of Hip- 
parchus that such motion did not exist This to me 
appears another flagrant example of wresting isolated 
observations 

Hipparchus s results were liable to errors of several 
minutes of arc whereas modern results are accurate 
to a sec Olid or thereabouts Hence w e can get a better 
result from 50 years using modern observ itions, than 
from 2000 years using those of Hipparchus The 
modern observations show unmistakably that the 
ecliptic IS shifting Of course it is impossible to give 
aU the evidence lor this in the course of a letter but 
1 have arranged a small number of observations in a 
way that will show an unbiassed reader that such is 
the case 

The following table gives the North Polar Distance 
of the star i Gemmorum as observed at Greenwich in 
different years, and also the North Polar Distance of 
the sun interpolated for the moment that its Right 
Ascension w as the same as that of the star It is to be 
noted that the N P D of the star is referred to the 
mean equator of the year, that of the sun to the 
apparent equator affected by nutation , we can correct 
for this approximately by combining observations 
made about nme years apart when the nutation is 
opposite m direction and amount 
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NORTH POLAR DISTANCE 


Ycm Star Sun Star South Mean 



1911 66 41 5161 66 3J 5140 11 ^0*5/’° 


It will be seen that in sixty one years the sun s path 
has moved southward relatively to the star 274' The 
star itse-lf is moving south 108" per century (Boss), 
so this has to be added to the southward movement 
of the ecliptic It will be understood that I give these 
figures merely to demonstrate the reality of the move- 
ment of the ecliptic not to determine its exact amount 
for which further refinements would be necessary 
I chose a star near the solstitial coliire (1) because 
difference of N P D practically agrees with difference 
of latitude thus saving reduction (2) because this is 
the neighbourhood where the ecliptic is moving south 
most rapidly I reiterate my advice to Mr Barley 
to study the whole of moeUm astronomy of position, 
instead of confining himself to a few selected portions 
which he interprets m a w ly that further study would 
show to be untenable 

lHI WuilER OF IHF Noil 


The Naming of Elements 
SuRFi \ the tune has come to abandon the practice 
of attaching to elements fancy names arbitrarily 
selected by individuals When names concerned 
nobody but a small chepie 111 constant personal eoin- 
miini<ation and when they had nothing more im 
portant to record about an element than the personality 
of Its discoverer there may have been something to 
say for the system Nowadays neither condition is 
fulfilled Thousands arc interested who h iv e no 
means of expressing their opinion and there is some- 
thing ilefimtely scientific to be said about elements 
The new element wis discovered as a consetiucnce of 
a theory of the structure of the atom anel its dis- 
coverers should surely be glad to see a record left m 
the name that their eliscovcry was no lucky fluke 
Dr Aston, who has discovered at least twice as 
many elements as anylxidy else in the history of 
science has set a good example , he has waived his 
right of naming, undoubted under the old dispensa- 
tion He has left them unnamed until a consensus 
of scientific opinion has established a scientific system 
of nomenclature Will not others follow his lead ’ 
Until its isotopic constitution is eliscovered, let us 
simply call the new element 72 

Norman R Campblli 


Sarsen Stones 

Rlffrring to the note on the discovery of the 
above near Maidstone which appeared in Nature 
of February 10 p lejy, may I direct attention to 
the fact that they occur m considerable numbers of 
large size often m groups near Faversham The 
Lotryoidal concretionary surface-feature is frequently 
pre>ent, but what appears to be of greater interest 
is that many of the blocks are perforated by long, 
tubular holes suggestive of the work of marine 
annelids antenor to the consolidation of the rock 
The gravel pits m this district yield large masses of 
sarsen occasionally One stone I found recently 
weighs more than 2 J cwt , and can now be seen at the 
Twickenham Public Library Full particulars ap- 
peared in the local press {Richmond and fuJtckenham 
limes, December 23, 1922) C Carus-Wilson 

Twickenham, February 19 
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Poisoning by Illuminating Gas 


TOURING the last ftw months much attention has 
I-' been given in the public press to the question 
ot the poisonous properties of illuminating gas and 
the risk to life which may ht, incurred if an escape of 
gas should take piece in an ordinarv dwelling Iht 
onlv (onstiUienl of illuminating gas whieh has serious 
poisonous properties in this eonnexion is carbon 
monoxide 

( arbon monoxide has the property of forming i 
dissociiblc compound with the hamoglobin of the 
blood just as liis oxjgen but the afhnit) of etrhon 
monoxide for hemoglobin is ebout 240 times tint of 
oxvgen for haemoglobin The greiter the extent to 
which the hsmoglohm beeomes combined with carbon 
monoxide the less is its capacity to act as i timer 
of oxvgen between the lungs and the tissues of the 
lioclv and if suflicicnt of the h'emoglobin in the 
blood beeomes combined with carbon monoxide the 
normil oxvgen supply to the tissues must evidently 
be seriously affected The effet ts produced bv severe 
carbon monoxide poisoning ire in fict, those of slow 
or rapid asphv xiation 

If lilood is exposed outside the bodv to air coin lin- 
ing both oxvgen and eariion monoxide the partition 
of the luEmogloliin between the two gises follows the 
laws of mass action, being dctcrmintcl hv the relative 
partial pressure ol the gases allowance being made 
for the clifTcrenie in their affinities Jhe air in the 
lungs with which the blood undergoes gaseous inter 
change contains in min about 14 per cent of oxygen 
when he is breitlung ordinirv ur If human blood 
is satuiated tn vitro at bod> temperature with an 
vtinosplicie containing 14 per cent of ox>gen ind 
of this proportion of carbon monoxide 1 1 o os8 jier 
cent llic hxtnoglobin will fmnllv become equ illv 
divided between the two gases, or 50 per eent saturated 
with carbon monoxide and so pt^t- cent with ox>gen 
If the concentration of oxvgen is kept constant and 
that of carbon monoxide is varied the degree to whic h 
the haemoglobin will become saturated with carbon 
monoxide is as follows 


In the I’RFsrNct 01 14 per cent oe Oxvcen 


Percentago of 


O 015 20 

O OS 33 

o 06 50 

O 12 67 



If a person is exposed to ordinar> air conUming 
carbon monoxide the hremoglobin in his blood will 
gradually become saturated with carixm monoxide 
just as in the experiments in vitro, and the degree of 
saturation will finally attain a steaciy value dependent 
on the precise concxmtration of earbon monoxide in 
the air that he is breathing The symptoms that 
result will vary with the degree to which the haemo 
globin IS saturated with carbon monoxide If the 
hasmoglobm is 20 per cent saturated the effects are 
praeticallv unnotieeable to a normal health} man, 
though headache may be c aused by prolonged exposure 
or appear subsequently after reaching fresh air even 
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with 33 per cent saturation nothing of a reall} serious 
natuie occurs, though nausea ind headache may be 
felt after some time, and transiturv giddiness and con- 
fusion will occur after iiiy short and severe muscular 
exertion \s the saturation of the hcetnoglobin with 
c irbon monoxide gets higher the svmptoms rapidlv 
biconic serious With 50 per cent saturilicm, giddi- 
ness weikiHss and me o-ordin ition of muscular move- 
ment fiilure of mental power and diminution of 
icuitv of vision ind hearing are pronounced, slight 
muscular exertion causes pilpitation of the heart and 
undue breithlcssness and will prnbibly result in 
pirtiil or eoiiiplcti loss of consciousness for a time 
Such i degree of situration must therefore be regarded 
as clchnitelv clisablintr but so far is is known it will 
not prove fatal If the affected person is removed 
to puie air the miss influence ot the oxvgen will 
irriclu,illv expel the carbon monoxide from the blood, 
ind the more urgent symptoms will subside fiirly 
rapidlv, though niusci seven lu idle he md malaise 
mav persist for mvnv hours With still higher situra 
tioris complete paralysis incl unconsciousness will 
supervene ind the end may come with i painless 
deitli from sheer failure cif the oxvgen suppl} to the 
tissues cif the bodv 

I he minimum concentration of c irbon monoxide 
tint will prove fatal is not known with certiintv but 
tin IV iiltblc evidence points to the conelusion that 
death will ensue itter an exposure for sever il hours 
to air c ontaining o 2 per cc nt of the g is Much 
depends cm the length of time that the blood has been 
higlilv saturited with c irbon monoxide for the longer 
grave shortage of oxvgciT is m untuned the more 
sericHis Is the damage to the tissues of the bodv, par- 
ticular!} to the nervous system and the more difficult 
IS recovery He iring tins in mind it is not improbable 
that 013 per cent of 'irbon monoxide in the air 
breathed might prove danger lus to life in the case 
of pro'onged exposures 

I xposure to relatively high concentrations of the 
gas leads, of course, to rapid loss of consciousness and 
deith, but in accidental eases of poisoning the con- 
centration of carbon monoxide is, as a rule, com- 
paratively low ind m these I'lrcumstances the onset 
of svmptoms will be gradual though progressive, for 
the gas owing to its low concentration will diffuse 
hut slowly into the blood and it will be long before 
complete gaseous equilibrium ean be established 
between the blood and the ur in the lungs Herein 
lies a great danger for so insidious is the onset of the 
s}mptoms that the person affected ma} not realise 
that anything is amiss until he has lost so much power 
in his limbs as to render it impossible to withdraw 
from the danger With o i per cent of cariion mono- 
oxide in the air breathed a resting person will become 
disabled in about two hours and a half, with o 2 per 
eent in little more than a hour, and with o 4 per 
cent in almut half an hour The acceleration of the 
respiration and circulation by muscular exercise will 
greatly hasten the rate at which carbon monoxide is 
absorbed into the blood 

At present there is no legal limitation o£ the amount 
of carbon mcmoxide that may be supplied in ordinary 
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jlluminatmg gas The Departmental Committee on 
the Manufacture and Use of Water Gas, 1899, recom- 
mended that the Board of Trade should have the power 
to limit the proportion of carbon monoxide m illuminat- 
ing gas to 12 per cent or such higher value as should 
be considered safe This recommendation was not, 
however, made statutory The Departmental (om- 
mittce on Carbon Monoxide, 1921, reported “that it 
IS not necessary or desirable to prescribe any limita- 
tions of the proportion of carbon monoxide which 
may be supplied in gas used for domestic purposes,” 
though a suggestion was considered that a limit of 
20 per cent of carbon monoxide might be imposed 
Pure coal gas contains 6-8 per cent of carbon mon- 
oxide, water gas contains about 40 per cent , and 
carburetted water gas about -50 per cent Water gas 
IS often added for economic reasons to pure coal gas, 
and the illuminating gas supplied to the public not 
infrequently contains a quite considerable proportion 
of carbon monoxide Occasionally so much as 50 
per cent of water gas has been mixed with the coal 
gas, with the result that the illuminating gas has 
contained 20 per cent, or slightly more, of carbon 
monoxide As a rule, however, the proportion of 
water gas is considerably lower than this, and some 
companies still continue to supply pure coal gas 
An escape of gas is likely to be noticed and quickly 
remedied during the daytime, but far greater danger 
arises at night when a person may fall asleep in an 
ill-ventilated bedroom without noticing that the tap 
of a gas jet has been accidentallv left turned on, or 
disregarding as trivial an escape of gas from some 
faulty fitting He may then be disabled before he 
has any warning of the danger, and when once dis- 
abled he mav not be found till many hours have 
elapsed and it is too late to save him From the 
experimental data recorded by Dr J S Haldane m 
the report of the Water Gas ( ommittee it is possible 
to calculate the concentration of carbon monoxide 
which will finally be attained m a room if there is a 
leak of gas into it, making the assumption that the 
carbon monoxide becomes uniformly mixed with the 
air Even in the most unfavourable circumstances, 
when there are no special openmgs to admit of ventila- 
tion, there is always a considerable interchange of air 
through the walls, roof, and floor of any room Even 
if the outside air is quite still a volume of fresh air 
equal to the cubic contents of the room will gain 
admission m 1 8 hours in a room of 500 cubic feet, 
in 2 3 hours in one of 1000 cubic feet, and in 2 9 hours 
m one of 2000 cubic feet, and these rates may be 
doubled if a strong wind is blowing or if the room is 
furnished with a fireplace the chimney of which is 
not blocked Taking the most unfavourable case 
the following table shows what will happen in three 
different-sized rooms if there is a leakage of gas mto 
these rooms at the rates respectively of 4 and lo cubic 
feet per hour 

Cioteltvoi room Carbon monoxida pcrcentasn eventually reached in the 
Jnwblo tart UtamluMliig ^s^ oontato ^tte (oUowing 


A Lxak or 4 Cvsic F»t rax Houn. 

5% ta% IS% 10% jo% 
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Ci^>aclgr room 


Carbon monoxide percentage eventually reached in the 
room when the iliuniinatinK gaa conuinx the following 
percentagea of carbon monoxide 


iSo 


B Lxak 
5% 

O I? 
O 12 

007 


10 COBJC Fkt p*a 
10% 15% 

o 36 O 54 

O *3 o 34 

O 15 O 22 


so% 

o 72 
o 46 
O 29 


50% 
1 04 

O 69 

O 43 


The dotted lines mark the division mto fatal and non- 
fatal percentages of carbon monoxide on the assumption 
that a concentration of o 2 per cent of carbon mon- 
oxide may prove fatal if maintained for several hours 

On testmg the rate of escape of gas from an unlit 
gas-jet when the tap was turned on fully, four different 
burners chosen at random gave the following results 
Under a gas pressure of 4 inches of water a properly 
regulated universal type of incandescent burner with 
mverted mantle passed about 4 cubic feet of gas per 
hour, and a Bijou burner of the same type about half 
that quantity Under pressures of ij and 3 inches 
of water a No 3 Bray flat flame burner passed about 
6 cubic feet and 9 cubic feet per hour, respectively, 
and a No 5 Bray burner about 8 and n cubic feet 
Under the most adverse conditions, therefore, the 
risk of fatal poisoning would appear not to be very 
great m the case of escape from a single well-reguhted 
mcandescent burner so long as the proportion of carbon 
monoxide m the illuminating gas does not exceed 
20 per cent , save in rooms of very small cubic capacity, 
though temporary severe symptoms might be caused 
The real danger evidently lies in a leakage of gas con- 
siderably greater than that which itught lie obtained 
from such a burner The pressure under which gas 
IS supplied differs very greatly m different localities 
(under the Gas Regulation Act a minimum pressure 
of 2 inches water gauge has now to be maintamed in 
the gas mains during the night), and an ordinary flat 
flame burner through which the rate of escape of gas 
will vary roughly as the square root of the pressure 
may clearly become a source of considerable danger 
if the tap should be accidentally turned full on Some 
flat flame burners of improved type allow, however, 
much less gas to escape than the figures given above 
Still greater risk attaches naturally to the grosser 
forms of leakage from unlit gas-rings, fractured pipes, 
accidentally disconnected unions and the like, pro- 
vided that the escaping gas becomes sufficiently mixed 
with the air m the room The Water Gas Committee 
found that with a large escape of coal gas the gas 
might collect mainly at the top of the room, and i£ 
the air m the room remained undisturbed it might 
be long before feeble convection currents could estab- 
lish a fatal atmosphere at the level of a bed, but the 
case is, of course, quite different when the gas is nch 
m carbon monoxide 

It must be remembered that the table above in- 
tentionally depicts the most disadvantageous condi- 
tions for the occupant of the room The majority 
of bedrooms possess a fireplace, and windows and 
doors often do not diut very tightly The natural 
ventilation m a room might easily be double that on, 
which the table is based without any special provision 
for ventilation, and the figures shown would then be 
halved Under such conditions it would probably 
require a leak mto a room of 1000 cubic feet capacity 
of 10 cubic feet per hour of gas containing 15 per cent. 
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of carbon monoxide to establish in the end a reall> 
dangerous atmosphere That the risk in any case is 
bound to become far greater as the proportion of 
carbon monoxide in the illuminating gas is increased 
IS evident In the USA, where much greater con- 
centrations of water gas are used than in this countrv 
— indeed pure carburetted water gas is often supplied 
— the death rate from both accidental and suicidal 
gas poisoning appears to be far higher than in England 
An article in a recent number of the Amertcan Gas 
Association Monthly conveys the impression that the 
gas companies are ful]> ahee to the dangtrous quali- 
ties of the gas that they distribute, for one of the 
New York Companies is stated to mxmtain in euh 
of the districts it supplies a motor van with three 
crews working in eight-hour shifts readv to do ordinary 
repairs, and to proceed at any hour of the day or 
night when a case of gas poisoning is reported not 
only to rectify the fault but also to resusiitate the 
victim of carbon monoxide if he can be retched in time, 
the crews having been speci illy trained for this purpose 


It IS no use belittling the risks incurred by increas- 
mg the proportion of carbon monoxide in illuminatmg 
gas, but they should not be undulv exaggerated It 
IS evidentl} a ease for striking a reasonable balance 
between the risk and the economic advantages of 
chcip light and heat for domestic purposes The risk 
of accidental fioisonmg is greater the smaller the room 
m which an escape of gas oc c urs The steady improve 
ment m the housing of tiie poorer classes, the general 
use of more economic il burners such as incandescent 
burners, and the more widespread knowledge of the 
fact that illuminating gas docs have poisonous pro- 
perties undoubtedly justitj a higher limit to be set 
to the concentration of carbon monoxide permissible 
in illuminating gas than was contemplated b\ the 
Water Gas ( ommittce in iSycj, but it may very reason 
ablv be questioned whether the reeommenclation of 
the Carbon Monoxide Committee m mai that no 
limit ition at all should be imposed b\ statute, is 
reallv justihable The report of the latter committee 
IS certainly a most unconvmc ing document 


in additional building was made to the members of 
the Rubber (irowers’ Association bv Mr Herbert 
Wright, an old student of the department and now 
chairnun of the executive committee of the governing 
bod \ of thetollcgc Thanks to Mr Wright’s untiring 


Imperial College of Science and Technology 

OpFNING of THh NeW BoTANY HuiLDINC, (Pi ant rFCHNOLOCjV) 

T he Imperial College of Science and lechnology 
was founded to give advanced training not only 
in pure science but also in science in relation to in- 
dustry I he close association of pure and applied 
science is exemplified in all the departments of the 
College, and uncler the direction of 
Prof J B Farmer the botany de- 
partment has been not the least con- 
spicuous in the development of pure 
botany and of the various branches 
of applied botany wluch may be 
grouped together as plant techno- 
logy The department has for a 
number of years specialised in train- 
mg men as economic botanists, and 
par^larlyj for work in the great 
platrtation industries of the tropics, 
such as rubber, cotton, sugar, etc 
Ravages of disease caused by fungal 
and insect pests, and by other in- 
jurious agencies not yet so clearly 
defined, are particularly severe in 
these tropical industries, and with- 
’(Jut the control that science can 
supply their prosperity would be 
slight A considerable proportion 
of the oflScers who are engaged 
in combating disease in tropical 
plantations have received their 
scientific teaming at the Impcnal 
College 

By the rapid expansion of the work 
of the department in the direction of 



plant physiSlogy, plant patholo^, 
bacteriology, biochemistry, and^ plant technology 
generally, the accommodation 'provided by the 
present botany buildmg became quite inadequate, 
tbough It was opened only so recently as 1914 Accord- 
ingly, an appeal for contnbutions towards the cost of 
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—New bouny (plant trchnolt^y) buitdin£, Imperial College of Science and Technology 

zeal and energy and to his personal generosity, the 
magnificent sum of 30,000/ was raised 
The new buildmg was designed by Sir Aston Webb, 
and is a substantial and well-planned structure of five 
floors The basement and ground floors are allocated 
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to biochemistry, and the first floor to the batterio 
logical side ot plant pathology The biochemical 
department is well fitted for modern work in bio- 
chemistry and intludes, besides a laboratory for 
ordinary chss instruction, a large and lofty general 
lahoratorv, a number of special research labiratoncs 
and private rooms, a lahoratorv for phvsual work, 
a balanie room, and a machine room with grinding 
mills, presses, vacucim distillation apparatus, etc The 
bacteriological laboratories are not only fitted for 
cultural work in mu robiologv but also [or chemical 
work in relation to fermentation by yeasts moulds 
and bacteria On the first floor there is also to be a 
jiermanent rubber museum dealing especially with the 
diseases to which llevea is subject 

The new building was opened on the afternoon of 
hebruarv i6 The ceremony was performed by the 
Duke of Dcyonshire, Secrctarv of State for the Colonies, 
Lord Buckrnaster (chairman of the governing body) 


being in the chair Mr Herbert Wright, m an mtro- 
ductorv speech, explained that the development of the 
department was due to the foresight and genius of 
Prof Farmer, who many years ago realised how much 
could he done for the development of tropical industry 
by men with a proper training m such branches of 
botany as plant pathology and plant physiology The 
response to the appeal to the Rubber Growers’ Associa- 
tion was so encouraging because the members knew 
that the College had year after year trained men 
qualified to adv ise on v ital problems relating to parasitic 
fungi, insect pests, and other problems of importance to 
tropical estates The past pupils of the botanical de- 
partment were scattered everywhere in the tropical 
regions of the I' mpire 

Prof Farraaf igave a brief survey of the work of the 
department, arid stated that the number of students 
had increased from 78 in 1914-15 to 137 in 1922-2^, 
a V cry large proportion of these being research students 
Tins increase, togcthf|^j|^th the development of such 
branches of plant technology as biochemistry and 
blktteriology, had made urgent the further accommoda- 
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tion which the new building now provided In the 
scientific education of plant technologists for tropical 
regions no attempt was made to give such men any 
detailed knowledge of tropical agriculture , that could 
only be satisfactorily done on the rubber estate, the 
sugar plantation, etc What was aimed at was a 
tliorough grounding in the fundamental sciences on 
which plant tei hnology was based 
The Duke of Devonshire said that it gave him much 
pleasure to come to the College and open the new 
liotany building He well recognised the importance 
of tropical agriculture In tropical Africa alone tlie 
area of the llritish dependencies was many millions of 
acres, with a population of thirty millions, practually 
all of whom were dependent on agnmlturi, which 
was, however, at present but imperfectly developed 
Nothing could more surely contribute to the advance- 
ment of such dependencies than the application of 
science to the manv’^ problems of agricultural develop- 
ment The ( olonial Ofhc c, in estab- 
lishing the Imperial Bure ui of Lnto- 
mologv and that of Mvcologv, in 
founciing the Impend Department 
of Agriculture for the West Indies, 
and more recently the (ollege of 
Tropical Agriculture in Irinidad, 
had shown a reahsition of the 
importance of science in its ippli- 
ration to the prolikms of the 
development of Hit agricultural 
resources of the C olonies 

A vote of thanks to the Duke of 
Devonshire was proposed bv Sir 
Frank Swettenham (chairman of 
the Rubber Growers’ Association) 
and was seconded by Sir Arthur 
Dvke Atland 

In connexion with the opening 
ceremony a 1 trge number of experi- 
ments and preparations illustrative 
of plant physiology and pathology 
were on view One set of exhibits, 
which will form a permanent senes, 
was arranged to show the diseases 
to which the rubber plantations are liable It con- 
tained many large specimens which have been 
procured by skilled men and shipped direct from 
the plantations It is safe to say that it forms the 
most complete exhibition of its kind that has ever 
been seen m Europe, and there is no doubt that it 
will be of considerable service to the new clepartjVi' 
ment for teaching purposes Characteristic specimens 
of the obscure and much-dreaded disease, broi^n 
bast of rubber, were also displayed The metht%]‘ 
of investigating diseases were illustrated, and a largt?' 
scries of cultures of bacteria, fungi, and yeasts w^ 
on view 

A number of exhibits of physiological apparatus 
were also to be seen These took the form mainly of 
instruments which recorded automatically (usually by 
im electrical device) the rate of some important vital 
process of the plant, such as growth, transpiration, 
change m the size of the pores (stomata) of the leaf, 
and so on An apparatus for enriching with carbon 
dioxide at constant partial pressure the air supphed 
to growing plants was also included 
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Obituary 


Dr C P Goi-rz 

D r { \RL PATH GOLR/, the founder of the will- 
known optiial and instrument-making firm of 
( P Goerz, died at his home in the (iriini w ild Berlin 
on January 14, at the age of si\t\ nine \f irs Du 
record of his life is a remarkahli one of industry ind 
perseveranet simessfullv exertised m the creation ot 
a greit establishment for the production of siiintifii 
apparatus of precision 

Although Dr (loerz, to whom the honour of Doitor 
Ing honoris cau'^a was aiiorded h\ the Jerhnud 
High Si bool of ( harlottenburg had reieivid no special 
aiademii scientifn training, he realised the Mtil need 
for the txeriise ot siuntifie knowltdge mil iistanh 
in suih work as that to which he was di voted Ills 
suicess IS ittnbutabU to his commeriial 1 ipiiitv 
to his power of ippreeinting thi vahii ot the liivin 
of sr Knee in industrv , and to his tbilitv to utilise iiul 
encourage the efforts of those with whom he associitid 
himself 

Towards the end of 18H6 Dr Goer/ eommemed 
business m Berlin as v small retailer of matliem itii al 
instruments md later of photogr iphn ippiratus 
In 1887 he tngiged his first emplovce, the number of 
whom ineicascd to mtny thousmds during the reiint 
war I hi present turn dales nominiHv Irom 1888 
when a small and simph equipped workshop was 
established in Berlin for the mtnufaeture prim ij) ills 
of photogr iphii i irnei is hor the optical i oniput ition 
ot the objeitives he was foitunali m engaging the 
services of t irl Moser, who died m i8q2 

Further progress resultid from the association of 
Paul Goerz with Ottomar Aiisiliut/ whose pioneer 
work m the inst intaneous photogr iph) of inimil 
action hud ittracted nuiili publu attention But 
the greatest advance in the fortunes of the hrm is 
attributable to the introduction of thi (lOii/ double 
anastigmat, designed b> a casual applieant for seien- 
tifie employment, I'lnil von Iloegh 
Thereafter the progress was rapid The present 
headquirters and well-equipped workshops were lom- 
meneed m 1894 Numerous branches were estab 
lished in foreign countries, ind dining tin war a Urge 
mass-production factory was creetid in the subuib ol 
Zehlcndorf A separate works was devoted to the pio- 
duetion ot photographic film and kindred c hemie tlwork 
Realising the need for unrestriitid supplies of 
optical glass. Dr Goerz established on giound adj Kent 
to his mtss-produi tion works at /ehlcndorf the Send- 
Imger optical glass works, the origin ot whiih lan lx 
traced through the laboratories of Stimheil at Sind 
linger near Munich to the original glass works of 
Fraunhofer 

Dr Goerz is survived by his second wife and by a 
daughter and two sons, tlie ehildien of his first wife 
who died m 1897 

Through his death the German optie il industrv has 
lost a vigorous leader of striking personality, respected 
by all who were associated with him, and particularly 
by his many employees, in whose welfare he always 
exercised an active interest J W F 
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lilt IIllV K ( PvKbONS 
Rl AiitRs of N miRt will havi li irncci with regret of 
thi de ith ot the Hon Ric h ird Clcre Parsons m I ondon 
on Jinuirv 26 m his seventv second veir After a 
brilliant c in ir it Irimtv ( ollct^c Dublin wlicre Mr 
Paisons graduitcd in honours it twentv-two veils of 
at,i he was apprenticed to Messrs I aston and Andc rson, 
uul It was during this pc nod that his love ol ludrialics 
devtioped and bci imc the dominint futor in Ins file’s 
work In [ mu irv 1S7S he was asked bv Mr \nderson 
to makt ivpcrimints upon centrifugal pumps, ind the' 
work culminatid m the reading ot a piper, entitled 
I he Iheorv of (entrifugil Pumps as supported bv 
Ivpcnments befori the Institution ot ( iv il Pngincers 
i paper which g lined liirii the Miller Prize This 
w IS his first-tiuits and in his luer work both scientific 
ind piactical he lontinuid to be piincipillv lonierned 
with witer flow Mr Parsons read many other pipers 
hi fore till Institution from which he received the 
Tillord gold medal thcMinov premium and tlie (itorge 
Stephenson medil His first important post w is tint 
of resident tnginecr of the South 11 ints Water Works, 
m iSSo he bnamc i partner in the firm of Wessrs 
Kitson and ( o , Leeds , seven ve irs liter he entered 
into pirliiership with the hte y F Li Frobe Bitcman, 
FRS and so conuneneed the eonsulting prnetice 
whiih he continued until his death 

Much of Mr Parsons s work was i arm d out i broad , 
for example the water sup[)lv ind drainage of the city 
ol Buenos \vrcs incl the scheme which he prepared for 
till drain ige of P< trograd Hi held many important 
loiisultative appiiintmuits mil it was while viting in 
the c ipai itv of engineer for the W iti r Works f ompany 
of Rosario tint his mventivi laiultv exerted itself in 
prodiK ing an appiratus for lu imatii illv adding a 
lodgulan' to i water supply lx fore filtration lo this 
hi givt the n mil Tiltomiter II was followed by 
another invention eillcd the Senfrot, for adding salt 
to vv itir vvhui under prcssuie 

Pirhaps Mr Parsons s most import int mvention was 
till Stereophaguspumpintroducid b\ him m 1911 and 
used for the pumping ot sewage or witer coni lining 
solid muter In tins use is made of revolving blades, 
whii h ( lit up anv solids md thus prtvc nt the possibility 
ol choking The description ot this pump and also of 
mother, known is the Flexala which was designed for 
dealing with fluids contiinmg erosive substances, was 
given in a paper reid hclori the Institution of fivil 
Engineers in icyio entitled ‘ Centrifugal Pumps for 
dealing with Liquids containing Solid, Fibrous or 
1 losive Matters ’ 

Mention should be made of the interest which Mr 
Parsons took in cduc itional work During his stav m 
I eeds he was conneited with the development of the 
Yorkshire ( ollegc, now the University of Leeds, and he 
was for thirtv -three y ears Lonnected with King’s follege, 
London, of which he was treasurer and viee-rliairm in 
He was also, on the nomination of the University of 
London, a governor of the Imperial College of Science 
and Fee lanology, and was a vice-president and manager 
ol the Royal Institution 
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Mr W M Hutchings 

The death of a well known metallurgist Mr William 
Maynard Hutchmgs occurred at Harrogate at seventy 
three years of age on January 17 Mr Hutchings 
school days were spent at a Moravian school on the 
Rhine and he received his technicfii trammg m metal 
lurgy and mining at Leipzig and Freiberg After 
Icavmg the University he opened an assay office m 
Liverpool Later he spent some years at the lead 
smelting works at Petrusola in Italy and after a short 
period m South Wales became manager of Walker 
Parker and Co s Deebank Lead Works at Bagillt 
North Wales where he replaced the older Pattmsonian 
process by the then comparatively new Parkes process 
In 1889 Mr Hutchings joined the firm of Messrs 
Cookson and Co Ltd at Newcastle as their chief 
metallurgist and technical manager In conjunction 
with the late Mr Norman Cookson he designed and 
mstalled a large Parkes desilvensmg plant which was 
at the time a model of efficiency He also mtroduced 
for them the first chamber white lead works in this 
country which he operated with great success He 
retired from active duties m 1915 but held a con 
sultmg post with this firm till the time of his death 

Thmughout his busy life Mr Hutchings found time 
to carry out investigations m other branches of science 
and his numerous and lengthy papers on the petrology 
of shales clays and slates published m the Geological 
Maga tne created great interest and are evidence of 
his active mind and patient capacity for research 
He also contributed frequently to several scientific 
periodicals and at one time contributed a regular 
column to Engineering He was an original fellow 
of the Institute of Chemistry and some time member 
of the Society of Chemical Industry 

Mr Hutchings was essentially a strong man thorough 
in all his work a distinguished metallurgist and a 


fearless advocate of hi» own convictKms He was of * 
a repnng disposition but a lover of Nature^ and a 
notable ^ractenstic was his mtense love of animals 

We regret to announce the following deaths 
Rev J C P Aldous author of An Elementaiy 
Course of Physics and formerly chief naval in 
structor of the cadets m H M S Britannia on 
February 18 ag^ seventy three 
Prof E E Barnard professor of piactical astro* 
nomy in the University of Chicago on February 6 
aged sixty five 

Prof J W Caldwell emeritus professor of chem 
istry in xulane Univemty of Louisiana on January i, 
aged eighty 

Dr J A FUiott professor of plant pathology 10 
the University of Arkansas and pathologist in the 
Arkansas Agricultural Experiment Station on 
January 18 

Dr James Gow formerly headmaster of West 
minster School and author of A Short History of 
Greek Mathematics on February 16 aged sucty nine 
Prof S Gflnther emeritus professor of geography 
in the Technical High School of Munich 
Prof S S Keller head of the department of 
mathematics of the Carnegie Institute of Technology 
on January 12 

Mr h J I loyd agricultural chemist for many 
years connected agricultural and dairy societies on 
February 8 aged seventy 
Dr F Neesen professor of physics m the Military 
Technical Academy of Berlin and known for his 
work on the determination of trajectories by a photo 
gr^hic method aged seventy three 
Prof W N Parker emeritus professor of zoology 
at the University College of South Wales and Mon- 
mouthshire Cardiff on February 22 aged sixty five 
Dr Terano director of the Aeronautical Research 
Institute m connexion with Tokyo Imperial University 
and formerly professor of naval architecture m the 
Fngmeenng College of that University on January 8 
aged fifty four 


Current Topics and Events 


The council of the Royal Society has recommended 
for election into the society this year the following 
fifteen from the list of candidates —Dr E D Adrian 
Dr W Lawrence Balls Prof Archibald Barr Prof 
C H Desch Prof E Fawcett Prof F Horton Dr 
R T Leiper Prof J W McBain Prof J J 
Rickard MacLeod Dr G A K Marshall Sir Douglas 
Mawson Dr W H Mills Dr J S Plaskett Prof 
H R Procter and Prof W Wilson 

The official opening of the new research laboratories 
of the General Electric Co Ltd at Wembley on 
February 27 was an interesting event It is probable 
that this IS much the largest industrial research 
laboratqry erected by any firm in this country The 
buildings have ^ total floor space of more than 
80 000 sq ft and the tour planned out for visitors 
compnsmg a pa^ge through all the laboratofles and 
workshops involves a walk of something hke three 
miles Tfiere is a well equipped hbrary and an 
oigamsed system of alMd^cting and recording papers 
lor reference has beel^devised TJiroughout the 
bmMmg pipes carrying gas compressed aur a vacuum 
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service etc have been installed the taps bemg 
painted m distmctive colours A feature is the 
arrangement whereby pipes and electnc cables traverse 
a gallery at the top of the building so that none are 
earned under the floor the outlets descending from 
the ceilings In addition to the large number of 
rooms devoted to different sections of research work 
there are wood and metal workshops and a small 
expenmental factory where new tyj?es of lamps cat?** 
be made and tested on a small scale so as to eliminate 
all manufacturmg difficulties before manufacture l;||p 
bulk 19 attempted In these days when demand fot 
economy plays such an important part m the pro^ 
grammes of manulactunng concerns it is interestmg 
to note this enterprising departure which will doubt 
less be well repaid 

^^pGNkiDERABLE afflount of attenticm has been 
devoma in the daily Press to a paper dealing with 
various alleged dangers to e;) esight of electric lig^k ^ 
read by Mr A ^wtree b^re the Royal 
graphic Society on February 13 One of the pqidifil 
raised the hi|^ iatrinaui bndiioncy of M»Suait0i> 
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« certain degree of justification, and vanoua members 
of the Illummatmg Engineering Soaety who were 
present at the discussion agreed that electric lamps, 
' in common with other modern illuminants, require 
proper shading The effects of ultra-violet hght 
have been thoroughly studied, but it is now generally 
agreed that the possibihty of injury to eyesight 
being caused by the small proportion of such radia- 
tion present in incandescent lamps is remote Cer- 
tamly the matter does not deserve to bo regarded 
with alarm Moreover, photographers should be well 
aware that the amount of ultra-violet hght in natural 
light 18 considerably greater than that m most 
artificial illuminants Of other problematical dangers 
such as “ X-ray, electron, and undiscovered emana- 
tions," the author could present no confirmatory 
evidence and they were not regarded with any 
concern by the audience, the speakers dissenting 
from most of his suggestions The matter is of 
mterest as furmshmg one of those cases m which 
alarmist statements are indiscreetly published m the 
daily Press, and relatively small difficulties easdy 
overcome by reasonable care, are magnified A 
little pnor consultation with experts in such cases 
would enable editors to avoid giving publicity to 
unconfirmed statements which are liable to cause 
misapprehension on the part of the public 


Among the resolutions adopted by the council of 
the Araencan Association for the Advancement of 
Science at the December meeting at Cambridge 
Massachusetts, is one referring to recent attempts in 
vanous parts of the United States to prohibit the 
teaching of evolution as applied to man The couned 
asserts its position and that of the Association with 
its 11,000 members clearly and emphatically m the 
followmg resolution " (i) Ihe council of the associa- 
tion afi&rms that, so far as the scientific evidences of 
the evolution of plants and animals and man 
concerned, there is no ground whatever for the as5 
tion that these evidences constitute a ‘ mere guess ' 
No saentific generalisation is more strongly supported 
by thoroughly tested evidences than is that of organic 
evolution (2) The council of the association affirms 
that the evidences in favour of the evolution of man 
are sufiScient to convince every scientist of note n 
the world, and that these evidences are increasing 11 
number and importance every year (3) The council 
»*"of the association also affirms that the theory of 
evolution IS one of the most potent of the great 
influeqpes for good that have thus far entered into 
bUfiian experience , it has promoted the progress of 
knowledge, it has fostered unprejudiced inquiry, and 
it has served as an invaluable aid in humanity s 
search for truth in many fields (4) The council of 
the association is convinced that any legislation 
■' ottemptmg to limit the teaching of any scientific 
doctrine so well established and so widely accepted by 
> qfieoudilKs as (a the doctrme of evolution would be a 
pr^und mistake, which cor^ not fail to injure and 
the advancement of knowledge and of human 
lireifare by d^nymg tbe^ freedom of teaching and 
inquiry whiei^ is essential to a}! progress " 
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Tbe association of Sir Christopher Wren with the 
Old Ashmolean buildmg at Oxford, to which Mr R T, 
Gunther directs attention in a letter published in onr 
correspondence columns is of particular interest at 
the present time, on account of the celebration of , 
tbe bicentenary of Wren’s death Mr Gunther’s 
suggestion, that the upper rooms of the buildmg 
should be used as a science museum, has received 
the support of practically all the leading members 
of scientific departments of the University, as well 
as of others If this proposal is approved, it is 
hoped that the valuable collection of old astronomical 
and other scientific instruments offered by Mr 
Lewis Evans to the University will be housed in the 
Old Ashmolean building which, should Mr Gunther’s 
views be correct, will thus be restored to its ancient 
purpose 

H R H Thf Prince of Walfs has accepted the 
presidency of the Empire Forestry Association, and 
is presiding at the Association’s annual meeting at 
the Guildhall at 3 p m on March 2 At this meeting 
the new council of the Association will be elected, 
consisting of 45 members — 9 for the United Kingdom, 

10 for tlie Dominions, 2 for India, b for tlie Crown 
Colonies and Dependencies, and x8 for affiliated 
societies — nine of these representing Overseas associa- 
tions The Prince of Wales is proposing the adoption 
of the report of the Empire Forestry Association, 
which has made remarkable progress since it was 
formed as an outcome of the post-war Imperial 
horestry Conference The Association is promoting 
a permanent exhibition of Empire commercial 
timbers in London, and will play an important part 
with regard to the timber section at the British 
Empire Exhibition in 1924 

A SPrciAi exhibit of abnormal growths taken from 
trunks branches and roots of trees and shrubs has 
been arranged in Museum IV at Kew Gardens The 
specimens include burrs witches’ brooms, deformed 
leaves, contorted stems, fasciated shoots, deformed 
roots and other items In some instances the de- 
formity is due to injury at an early period of the 
plant s life in others (as in fasciation) it may be 
caused by luscious growth, while deformed leaves 
may sometimes be a reversion to a former type 
Witches brooms are usually caused by irritation set 
up by fungus or insects They are very common on 
birch, but occur on many kinds of tiees Burrs on 
trunks may follow a blow on the bark or the punctures 
of insects Burrs are often very large, and the wood 
IS prettily marked It is m demand for furniture 
and cabmet work, and often commands a high price 
Curved trunks (as m tbe pme stems exhibited) are 
brought about by the tunnelling of the larvae of a 
small moth Irregular annual rmgs are often caused ^ 
by a tree being fully exposed to sun and air on one ;V, 
side and crowded on the other Roots are often ? 
deformed by growmg in gravel beds or between the 
bncks of walls, whilst the development of aerial 
roots on trees and shrubs may be due to an mjnry or 
to excessive moisture 
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An address on Biological Contributions to 
Sociology ' delivered by Prof J Arthur Thomson 
before the Sociological Society on February 20, 
Prof G Elliot Smith m the chair, raised a number 
of questions of wide interest Knowledge of what 
may be tenned the natural history of man is closely 
related to the study of social activities and changes, 
and it should be used to promote the healthy growth 
of civilised society Among biological subjects which 
have a direct bearing upon this dcvelojiment are 
heredity and environmental influence variation as 
the raw material of possible evolution, the relation 
of individuation and reproduction population 
problems the results of inbreeding and outbreeding 
in man the selective influence of disease and the 
prescrv ition of the physically unfit in civilised life 
As reg irds the physical ch ir ictenstics of man 
natural selection has ceased to operate in modern 
society and the weak and mor.illv or mentally 
deficient ire encouraged to live at the expense of 
the strong Society itself will cvcntuilly have to 
decide whether it will continue to promote the 
reproduction of the unfit or adopt measuies of 
ditificiil selection with the objcit of eliminating 
them M m can be the m ister of his own destiny 
and IS not altogether the creature of i ircumst inccs 
as are other n itural sptcies The race ought there- 
fore to look to scientific guid ince for human growth 
not only towards individu il fitness but also towards 
a higher human perfection 

At the Royal Asiatic Society on Pebruary 13 
Mr E J Holmyard delivered a lecture on Arabian 
alchemy and chemistry in the course of which 
attention n as directed to the large amount of material 
available in manuscript form in the libraries of 
Europe, especially Constantinople and in Cairo Mr 
Holmyard also expressed the view that it was probable 
that the laboratory note books of the chemists of 
Islam might prove, if they could be found of at least 
equal importance with their more famous books The 
question of Geber was considered, and some lantern 
slides showing typical forms of apparatus were 
exhibited In the discussion which followed Prof 
E G Browne laid stress on the need for a thorough 
and adequate study of the development of chemistiy 
in Islam Dr C Singer disagreed with the lecturer’s 
statement that the Arab chemists kept their chemistry 
free from astrology and said that a belief in astrology 
was a normal part of the mental equipment of all 
educated men in the Middle Ages Mr Robert 
Steele showed the connexion between Arab chemistry 
and medieval European chemistry, and Prof J R 
Partington brought forward further evidence in 
favour of Mr Holmyard’s views that Berthelot’s 
arguments against the identity of Geber and jSbir 
ibn Haiyan were unsound Dr Gaster pointed out 
the importance of Berthelot’s work on the Greek 
alchemists, and Mr H S Redgrove suggested that 
it was rash to assume that the mystical alchemical 
verse of Kfialid ibn Ya/Id had no practical meaning 
The annual general meeting of the Institution of 
Heating and Ventilating Engineers was held on 
•February 6 and Mr John Watson was elected 
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president for the yeir In his presidential address 
he stated that they might bo proud of the progress 
of the Institution m membership and influence 
during the twenty-five years of its existence Several 
Government departments have representatives on 
the Institution s committees, showing that its 
mfluence is extending Referring to the education 
of the engineer Mr Watson considered that the 
facilities now offered are much m advance of any- 
thing previously available At the age of 21 or 
22 years any intelligent youth who has followed 
the prescribed 6-years course suggested in Advice 
to Intending Students would be well informed in 
generil knowledge of elementary engineering science, 
and in the basic facts of heating and ventilation 
Mr Watson also referred to some technical matters 
The question of super-power stations tor the supply 
of cheip motive power had been discussed by the 
district heating committee in conjunction with a 
committee of the Institution of Electrical Engineers 
The use of condensing engines m existing stations 
Itil to an enormous amount of heat being earned 
away in tlic condensing water whereas by using 
some of these stations as combined heiting and 
power stations, and utilising the exhaust steam for 
heating and hot water supply to buildings in the 
vicinity something like <50 per cent of the heat 
content of the fuel would be renlised in useful work, 
instead of perhaps 12 per cent 

Ur W H Maw, president of the Institution of 
Civil Engineers and past-president of the Institution 
of Mechanical Engineers and of the Royal Astro- 
nomical Socuty has bien awarded the Bessemer 
gold medal of the lion and btecl Institute I ho 
medal was founded by Sir Henry Bessemer in 1873, 
and IS awarded annually to any member or non- 
member of the Institute who may be (1) the inventor 
or introducer of any impoitant or remaikable inven- 
tion either in the mechanical or themical processes 
employed in the manufatture of iron or steel , (2) for 
a paper read before the Institute and having special 
merit and unjiortance in connexion with the iron 
and steel manufacture (3I for a contribution to the 
Journal of the Institute, being an original investiga- 
tion bearing on the iron and steel manufacture and 
capable of being productive of valuable practical 
results The medal may also be awarded for work 
not coming strictly under the foregoing definitions, 
should it be considered that the iron or steel trades 
have been or may be substantially benefited thereby 
A diploma accompanies the award of the medal, 
in which it IS formally stated that the award is 
' for eminent services in the advancement of metal- 
lurgical knowledge ’ or alternatively, for eminent 
service in the advancement of the application of 
iron and steel ” 

A DINNER to celebrate the twenty-fifth anniversary 
of the foundation of the Rbntgen Society will be held 
on Thursday March 15, at the Hotel Cecil, Strand, 
London, W C 

The annual meeting of the Royal Society for the 
Protection of Birds will be held at the Middlesex 
Guildhall, Westminster, S W , on Wednesday, March 7. 
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Major-General Sir Wiliiam B Leishmav has 
been appointed Director-General Army Medical Ser 
vice, m succession to Lieut General Sir 1 H J C 
Goodwin 

The degree of doctor of laws honoris causa has 
been conferred on Sir Frederic Kenyon, director and 
principal librarian of the British Museum since 1909 
by Prmceton University, New Jersey 

At the Bristol Museum according to the report 
for the year ending September ao 1922 Mr F G 
Pcarcey h is built up in an exlubition case the repre- 
sentation of a living cortl reef ' A collection of 
typical reef corals has been covered with a thin 
gelatine 1 lyer coloured as true to the living coral as 
possibU and arranged in naturil fishion upon a 
modelled sea-floor, together witli i rustacea mollusca 
sea-urchins ,ind fishes ’ It sounds simple but needs 
m the artist that knowledge of actual reef conditions 
which Mr Pearcey possesses thanks to his voyages in 
the ( hallenger and other exploring ship 

Amon( the books to be published during the spring 
and summer this > ear by the ( larendon Press and 
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the Oxford University Press are Vol 5 of the trans- 
lation of Suess s The Face of the Farth,” being the 
index of subjects and of persons and places, "The 
British Coal-mining Industry dunng the War," Sir 
R A S Rcdmaync, comprising chapters on the pre- 
control period — 1915-16 the period of government 
control — 1917-18 de ormtrol — 1919-21 general sur- 
vey of the coal-minmg industry of the United 
Kingdom during the period iqij-21 and appendixes 
" The legacy of Rome edited by C Bailev, with 
the following contributions Religion and Philosophy 
C Bailev I ainily ind Social Lift H Last T iterature 
J W Mackail Language, H Bradley Ihe Science 
of 1 aw r de Zulueta The Conception of Empire 
E Barker Roman Architecture and Art G McN 
Rushforth Science Dr C Singer Administration 
H Stuart Jones Communications and Commerce 
Cjr H Stevenson Agriculture, W E Ileitland 
and hnginccnng G Giovannom Makers of 
Science, I B Hart in which in attempt is made to 
present a survey of the bioader movements in the 
history of the phvsical ind mathematical sciences 
from Greek days to the present time 


Our Astronomical Column 


Parhai Enipsc or thf Moon — A partial eclipse 
of the moon will occur during the morning hours of 
March 3 and may be well observed if the atmosphere 
proves favourable The moon will enter the denser 
shadow of the earth at 2'* 28"' a m the middle of 
the eclipse will bo at 3'' 32"’ a m , and our satellite 
will emerge from the shadow at 4'' 36"' a m The 
funter shade or penumbra will also involve the moon 
between i*' 13"' a m and 5'' 51"’ a m The noithern 
01 upper region of the disc will be obscured and if 
we regard the whole surface as ciju il to to the 
proportion eclipsed will amount to 038 or marly 
two-hfths This eclipse is a return of that of hebruary 
19 1905 when the magnitude was aliout three-tenths 
The cycle of recurrences m eclipses is equal to 
18 years and 11 days and was discovered bv the 
Chaldaians who named it the Saros It enabled the 
ancients to foretell the return of these phenomeni 
with tolerable accuracy 

The Atmosphere of Venus —Mention has been 
made m this column (May 0 1922 p 592) of the resuP 
obtained by Prof St John and Mr G B Nicholson 
at Mt Wilson, demonstrating the ibsence of the lines of 
water-vapour and oxygen in the spectrum of Venus 
A paper by them in Astrophys Journ , December 
1922 gives full details of the investigation with 
beautiful reprints of the spectra, which are arranged 
to make the Doppler displacement of the soUi hncs 
m the spectrum of Venus clearly visible while it is 
absent for the water-vapour band, showing its telluric 
origin It IS stated that the spectra confirm Prof 
Shpher's result that fifteen days seem to be an 
inferior limit for the period of rotation of Venus 

A review is given of former results Vogel 
Schemer, and Arrhenius all concluded that water- 
vapour, is present on Venus from the apparent 
strengthening of its spectral bands but obviously 
the use of the Doppler principle with a high dispersion 
IS far more decisive It is concluded that the quantity 
of oxygen m the atmosphere of Venus can scarcely 
exceed a thousandth of that in our own, or it would 
liave been detected 

The authors quote the suggestion of Arrhenius 
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that the oxygen in oiii itmosphere may have resulted 
from plant life so that it Venus had no organisms 
on It oxygen would not be piesent in its atmosphere 
Proceeding to speculate on the conditions on the 
planet they consider that the slow rotation would 
be likely to cause violent air circulation owing to 
the great difference of temperature between the day 
and night hemispheres It is supposed that the 
rotation though slow is not so slow as to put one 
hemisphere in perpetu il night The absence of water 
would make the ground verj' dusty and high winds 
would raise dense clouds of it It is suggested that 
this IS the nature of the Venus clouds According 
to Prof Russell their albedo is less than that of 
our clouds It is suggested that direct photographs 
through violet and infra-red filters, as used by Prof 
R W Wood on Jupiter and Saturn would give 
information about these clouds and might even 
reveal the surface below in regions whcie they were 
thin 

The Radial Motions of Si ars of Type N — 
1 hib type (Seeehi s Type IV ) consists of red stau-s 
with carlion bands I ick Observatory Bulletin No 
3.42 contains a study of the velocities of twenty-five 
of these stars in the line of sight by J H Moore 
Twenty-three of these stars have well determined 
proper motions, and a correlation of these with the 
radial velocities enables the mean parallax of the 
group to be determined Three different methods of 
treating the data give the closely accordant values of 
the latter o 0032' o 0028' o 0031' The mean ap- 
parent magnitude of these stars at maximum is 6 i, 
which implies a mean absolute magnitude of -15, 
in good agreement with the \ alut -13 found by 
Luplau -Janssen and Haarh from the proper motions 
alone This gives confidence m the result 

It appears that these stars are giants, in an early 
stage of their career as stars Till the Giant and 
Dwarf Theory obtained currency, the red vanable 
stars were generally looked on os expinng suns and 
compared to a candle flickering in its socket before 
extinction, but this new research combines with 
many others to show that tins view is incorrect 
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Research Items 


Psychology in Engineering -In his Sidney 
Ball memorial lecture (Scientific Management and 
the Engineering Situation Barnett House Papers, 
No 7, Oxford University Press, 1922 Pnee is ), 
Sir William Ashley discusses the much debated 
problem of scientific management with special 
reference to the engineering tiadc He reviews its 
beginning m Amenca its development there, and the 
interest aroused in it in this country He points out 
that as It has arisen in the engineering trade, it 
bears the marks of people accustomed to think in 
terms of the exactly measurable, engineering being 
largely a matter of exact formulae Unfortunately 
for the mechanist the human being is quite frequently 
influenced by motives which defy exact measurement 
Aiming at increasing output and thereby diminishing 
the cost for each unit of work, it was attempted by 
time and motion study and a bonus system to settle 
the problem of wages It has, however introduced 
more complications to an already comphc.ited 
problem and just where it leaves the domain of 
mechanics to enter that of psychology it breaks 
down English psychologists criticise the so-called 
scientific management not because it calls itself 
scientific but because it is not sufficiently scientific 
The apphcition of science to industry is valuable 
but it IS not scientific to apply the principles of 
one science to problems belonging to another of a 
quite diflerent order 

Fleas and Plague in India — One of the most 
striking features of the prevalence of plague in India is 
the relative immunity of Madras compared with for 
example Bombay or the Punjab The Advisory Com- 
mittee for Plague Investigation examined the prob- 
lem at length but failed to find any satisfactory 
explanation It was believed at that tune that the 
prevalent rat flea all over India was Xenopsylla 
cheopi$ Rothschild, however, afterwards found that 
under that identification three very closely allied 
species — A cheopts, X astta, and X braAtensts — 
had been confused, and Hirst pointed out that the 
distribution of plague in India and Ceylon corre- 
sponded well with the hypothesis that the real X 
cheopu was alone an effective transmitter of the 
disease He now reports (Indian Journal of Medical 
Research, vol x 1923, p 789) a full series of experi- 
ments confirming his earher work, and showing that 
X astia the prevalent rat flea in Madras, will carry 
plague from one animal to another only with much 
more difficulty than X cheopts, the rat flea of Bombay 
Details of plague epidemics in Colombo, where plague 
has never become widely spread and where the fleas 
are mostly X aslta with a few X cheopts, bear out 
his thesis in a striking manner It seems as if a 
considerable advance has been made in the epidemi- 
ology of pla^e which illustrates the fundamental 
importance of systematic zoology in these problems 

Effects of the Contiguity of Organisms — In a 
senes of experiments on the influence of density of 
population on longevity in the fly Drosophila R Pearl 
and S L show (American Journal of Hygiene, 

vol 111 . 1923, p 94) that the optimal density for dura- 
tion of life is not the mmimal density The mean 
duration of life increases with increase of density of 
population up to a certam pomt, and afterwards, as 
would be expected, declines Thus, starting with about 
2 flies per ounce bottle the average life is 28 days, 
which increases rather rapidly to about 40 days with 
50 flies per bottle, declines agam to 28 with a density 
of about 90, and to 17 and 13 with densities of 150 
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and 200 This favouring effect of organisms on one 
another recalls the observations of T B Robertson 
(Biochemical Journal, vol xv 1921, p 612), who 
found that the rate of asexual multiplication of the 
infusorian Enchelys was much greater if the culture 
contained two individuals to start with than if only 
one was present It is too familiar to most bacteri- 
ologists that the dispersion of a few bacteria in a 
large volume ol culture liquid will often fail to give 
a successful growth which is obtained with certainty 
if the same number of organisms is sown m a small 
quantity of medium AH this suggests a general 
proposition that contiguity to like individuals is, 
up to a certain point, favourable to the life of 
organisms 

Cork Formation — In a continuation of the useful 
physioloncal studies in plant anatomy carried out 
at the University of Leeds Prof J H Ihriestley and 
Miss L M Woffenden (New Phytol vol 21 No 5) 
have made a study of the causal factors m cork 
formation A causal sequence can be traced both 
in the formation of wound cork and leaf scars as well 
as in the natural internal origin of a cork layer A 
parenchyma surface is first blocked by suberin 
deposits 111 presence of air This is followed by the 
accumulation of sap at the blocked surface and this 
in turn gives rise to the development of a phellogen 
or cork cambium m the area involved In the 
absence of air, a mertstematic zone may be artificially 
produced without the formation of cork in the cell 
walls 

Growth and Maturation of the Sugar Cane — 
Dr Kuyper has described the physiology of sugar 
formation and the methods used in Java to harvest 
the canefields at the exact moment of highest 
maturity in " The Formation of Sugar and the 
Ripening in Sugar Cane " (Suikervorming en typing 
by het suikerriet), Archief voor de Suiker-industne 
in Nederlandsch Indie, 1922, 2e deel biz 195-321, 
Mededeelmgen No 5 Cultivation is so direct^ that 
the fullest use is made of the available light and in 
this connexion the author discusses the questions 
of the optimum distance between the plants and rows, 
the effect of tying up the canes as a preventive 
against lodging, the influence of yelbw stripe disease 
upon sugar production, and the relation between 
cellulose formation and sugar content In Java 
the process of ripening of sugar cane is carefully 
watched by means of analyses of samples taken 
regularly every two or three weeks The course of 
matunty can be judged by the relation between total 
solids and the quotient of punty (Bnx and RQ) m 
the different parts of the stalk , the glucose ratio 
changes in a way which is the reverse of that seen 
in the percentage of available sugar It has been 
proved that the time of planting and the age of the 
cane have much influence upon the maturation 
process, as if climatic conditions are favourable 
the sugar content of fields of different ages may 
reach almost the same final percentage, whereas 
under unfavourable conditions the late planted canes 
will not be so nch in sugar Maturing is found to 
progress most regularly in places in which the ramfall 
IS very low dunng the millmg season, but where the 
soil contains sufficient moisture to prevent the cane 
from dying without permittmg further growth to 
occur 

Oceanography of the Southern Ocean — note 
by Commander P A Worsley m the Geogfaphical 
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Journal for February gives some account of the 
hydrographical work of the Quest expedition 1 hirty- 
two soundings were taken in the Southern Uccm 
The first series was from a point 500 miles cast of the 
South Sandwich Group to about lat 60“ 4'j' S long 
4° F , and then to lat 69” 18' S long 
The position and iletails of the soundings arc not 
given, but it would appear th it water of practically 
3000 fathoms was crosstd m the supposed deep 
in the Biscoe Sea Shoaling w ater tow -inls the south 
practically when Billingshausen made his southern 
attempt 111 1820, confirmed that navigators belief in 
the occurrence of land not far olf A dtptli of 1089 
fathoms might occur withm 50 niiUs of the Antarctic 
continent From this point in iiicguhr line of 
soundings was carneii westward across the mouth of 
the Weddell Se i towards Fkph int Island These 
confirmed the discovines of tin Si oka ind Diutvh 
land which showed the Wtddill Sc i to be approxi- 
mately 2500 fathoms in depth No soundings were 
taken between Elcph int Island and South Georgia 
and only three wire taken between South (leorgia 
and Iristan da Cunha None appears to have bien 
taken in the uncharted waters to the 1 ist of the 
South Sandwich group It is most unfortunate that 
heavy weather prevented oteanographical work ex 
actly in those areas where the gaps 111 knowltdgi 
are widest A search for 1 repoitcd reef 350 iniUs 
E b> N of Tristan da tunha showed that it does 
not exist The paper also tontains a new map of 
Gough Island and some idditionil surveys m South 
Georgia 

On Fxploration in Nfw SouiH Wails — I he 
Federal Government of Australia recently ottered a 
reward of 50 oool for the discovery of commercial 
deposits of petroleum within the continent m older 
to encourage private enterprise in piospeeting Not 
content with this, the New South Wales (xovernment 
has made a further offer of 10 oool for the discovery 
and production of 100 000 gallons of natural mim ral 
oil within the State, and so that such enterprise, if 
undertaken should be carried out witli at least .1 
technical chance of sui < ess, a blue book has bci n pre- 
pared by the Geological Survey of that State which 
discusses petroleum and natural gas and the piossi- 
bilities of their location within its confines The 
publication is a credit to all concerned but more 
particularly to its author Mr Leo J Jones who 
writing primarily for the non technical public has 
set forth the principles of oil production in a coni- 
mendably lucid manner By following the text of 
the first five chapters of the pamphlet carefully no 
ultimate failure can be set down to ignorance and 
the " wild-catter ’ if unsuccessful can reasonably 
plead ill-luck The two concluding chapters review 
past operations for locating oil-pools in New South 
Wales and discuss tlie possible areas awaiting ex 
ploration A complete stratigraphieal succession for 
the State is quoted, and forms the basis of a brief 
Survey of the oil potentialities of each formation 
In the summary however, we are acquainted with the 
official opinion regarding future oil possibilities, two 
extracts from which read as follows ' The prosjiccts 
of obtaimng commercial supplies of oil m New South 
Wales are by no means bright " and again 
" i Jilew South Wales will have to depend for its 
oil supplies, not upon deposits of crude petroleum, 
but upon the minmg and distillation of oil shales ” 
,alrea^ knowm to occur extensively m the state 
with which observations we are m entire agreement 
It would thus seem that the New South Wales 
Government is reasonably safe in offermg the reward 
quoted, and, for that tpatter, the Federal Govern- 
lUMit is probably in a similar position 
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Metb-oroiogx in Mvsorf — The twenty-ninth 
annual report for i<>2i and a separate report on 
rainfall registration in Mysore for 1921, prepared 
under the direction of Mr N Venkatesa Iyengar, 
meteorological reporter hive recently been published 
by the Mysore Government The annual report 
contains data for the four observatoiies Bingalore, 
Mysore Hassan and C hitaldrug Monthly means 
for the several elements arc compared systematically 
with the respective noirnals for 20 years Annual 
means of temperature at the four observatories 
diflcrttl b\ rather more than 4’ 1 Bangalore being 
the coldest with 09" 2 F and Chitaldiug tlie warmest 
with 73" 0 1 It 1 in fall foi the year was gicatcst 
30 t>2 111 at Bangalore whii h is i 43 m mon than 
the normal, the least 2437 in at C hitaldrug which 
IS o 50 in less than the norm il According to the 
leport on riinfall registration rain is measured at 
220 stations the mean for the btate being 30 19 m 
against an average of 36 10 in The greatest rainfall 
111 24 hours was r ) 60 in at Agumbi in the Shamoga 
District on July 30 The two heavust falls of ram 
in 24 houis during 1921 arc given foi each of the 
riinfill stations Peiceiitage of the ramfill is given 
tor each season in eich district and for the State 
as a whole I 01 tin State in the cold weather period 
January inel I ebruary the percentage of the normal 
was 238 III the hot w< ither period March to May 
i( w IS 3 pel cent cUlieient in the south west monsoon 
period J line to September it was 5 per i ent detieieiit 
and in the north-east monsoon, October to Dciernber, 
It w IS II per cent in excess The rainfall is given 
for the several river basins, and the departure from 
the normal The detailed results are of considerable 
value to the world’s meteorology 

CoNCI NTKATION OF MiNFRALS B\ MULHIHASF 

Macnets — -Ihe problem of the utilisation ot multi- 
phisecuncnts for the separation of minerals from 
ore continues to be developed by Mi W M Mordey 
An important pajier on the subject which he read 
in December 1921 before the South African Institu- 
tion ot 1 lectricil Fnginceis was dealt with in an 
irticle by Prof Iruseott of the Royal School of 
Mines m Naturf of April 29 last year I xperi- 
nients ilhistriting the physics of the method were 
shown last summer at the conversaziones of the Royal 
Society and were repeated with some extensions 
on the oeeision of the Silv inus Ihompson Memorial 
Ixcture at Fmsburv Technical College on February i 
Meanwhile in the Bessemer I^iboratoiy of the Royal 
School of Mmes the process is assuming a character 
approaching practical requirements A stream of 
‘ pulp consisting of crushed mineral in water is 
pissed down a launder uiidir wliiili is placed a 
multiphase mignet The magnetic held causes the 
mineral constituents to move graduallv to one side 
of the stream leaving the gaiigue on the other side 
In this test the material principally made use of 
IS an ore of Norwegian specular hsmatite, a crystal- 
line oxide of iron, which, being almost non-magnehc, 
IS not amenable to treatment by ordinary magnetic 
separators Under the influence of the multiphase 
magnet, the particles of this material can be seen 
moving steadily across the stream, from one side of 
the launder to the other, in a way that will be under- 
stood by those who have witnessed these expenments 
with dry materials The test has also been earned 
Out with an ore of magnetite This powerfully 
magngtic matenal is for the most part held stationary 
over the poles of the multiphase magnet , but when 
the field is reduced in strength, Its action resembles 
tliat of specular haematite, » e the concentrate forms 
on one side of the stream, and the ganguc is waished 
down on the other 
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The Unit Activity 

/^NE of the most remarkable features of the 
animal body is the fact that each organ has 
more substance than is necessary to do its normal 
amount of work Teleologically it is easy to sec that 
some such arrangement is necessary for successful 
survival, but it is more difficult to imagine the 
mechamsm by which it is kept in working order 
If a muscle is used less it grows smaller, and if it is 
used more it grows larger In each case it preserves 
the margin of power which is known as ’ reserve 
force, despite the definite general relation between 
quantity of substance and <iuantity of function In 
a recent number of the Journal of Pathology and 
Bacteriology (vol xxv p 414) Dr V K Khanolkar 
makes some interesting speculations and observations 
which seem to throw light on the problem, and he 
extends them into suggestions whicn may clear up 
some obscure points in respect of the distribution 
of pathological lesions in organs So long ago as 
1871 Bowditch formulated the proposition that if the 
frog’s heart responds at all to an artificial stimulus 
It responds with the greatest contraction of wluch 
the muscle is at the time capable This pnnciple 
of ‘ all or nothing ’ has since been extended to 
other excitable tissues most convincingly to muscle 
and nerve and by implication to glands which receive 
their normal stimuli through the nervous system 
On this basis, moderate activity of a skeletil muscle 
means maximal activity of a moderate number of 
the units, in this case muscle fibres, of which it is 
made up and not moderate activity of all the units 
In other words, in ordinary circumstances only a 
proportion of the units of any organ are active at 
any one time How then do the other units escape 
the consequences of the rule that tissue which is not 
used atrophies and disappears "> Marey in 1885 
found that the responsmty of the frog’s heart to 
external stimuli is least when it is actually contracting 
and IS only gradually restored to normal after the 
contraction is over Each period of activity is thus 
followed by a refractory period ” in which the tissue 
will not respond to a strength of stimulus which 
would normally rouse it to activity, the resistance to 
excitation fading away until the normal excitability 
is regained This refractory phase has been closely 
studied in nerve muscle and sense organs, and Gotch 
described it as a general phenomenon of living sub- 
stance In this way a rotation of activity among the 
units of any organ is brought about with moderate 
activity m response to moderate stimulation a 
proportion of the units are constantly in action, but 
as the refractory period of each one egmes on it 
stops working and its function is taken on by another 
unit with Its activity more remote and its refrac- 
tory period completed As the activity of the whole 
organ is increased owing to stronger stimulation the 
refractoriness of units is broken through first m 


Climates < 

R ECKARDT, of Essen, has contributed a 
memoir, Paiaoklimatologie, ihre Methoden 
und ihre Andwendung auf die Palfiobiologie," to 
Prof Abderhalden's comprehensive " Handbuch der 
biologischenArbeitsmethoden ' (Urban und Schwarxen- 
berg, Berlin) of which it forms Heft 3 of Abteilung 
10 It 18 written in what may be called the iiber 
A lies type of German, without much consideration 
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those the activity of which is remote next in those 
which have functioned more recently Finally, with 
maximal stimulation all the units are forced into 
simultaneous action 

It seems likely that these principles, elucidated 
by the classical method of ’ wiring frogs on to 
machinery," are applicable to other tissues in which 
their demonstration is more difficult What con- 
stitute anatomical ' units ” is not known In nerve 
and muscle they are the individual fibres, in the 
central nervous system probably nerve cells in the 
kidney possibly the glomerular-tubal systems in 
glands apparently groups of adjacent cells — but they 
might be parts of organs, cells or even parts of cells 
Dr Khanolkar has specially concerned himself with 
the kidney, and supposing that each glomerulus 
with Its efferent tubule is a unit, points out that the 
hypothesis would explain the irregular distribution 
of the lesions in the common chronic degeneration 
of that organ Assuming that the original injury 
is due to some poison circulating in the blood, it 
follows that more of it will reach active than passive 
units since activity is always associated with a local 
increase in blood supply On general grounds also 
It IS quite likely that functioning cells are more 
reactive and hence more easily poisoned than cells 
at rest In chronic general nephritis some glomeruli 
are destroyed while others appear to escape injury 
altogether and the diseased and healthy uiuts are 
found scattered uniformly all over the organ It is 
suggested that the injured units are those which 
happened to be active when a toxic concentration 
of the poison was in the blood Extending the idea 
to other organs it follows that activity always renders 
a tissue more susceptible to poisonous substances 
which may be the explanation of why the parts 
of the nervous system most constantly m heavy use 
are specially liable to suffer in general lead poisoning 
and other similar relations hailure of an organ 
from over use might in part be due to this in part 
to the absence of rest for any of the units It is well 
recognised that hypertrophy of skeletal muscle is 
best secured by exercises which seem absurdly mild 
on the hypothesis of unit activity it is easy to under- 
stand why light dumb-bells should keep more umts 
in the best possible condition than heavy ones 

Dr Khanolkar adduces experimental evidence that 
in the kidney during moderate activity only some 
of the glomeruli are m action, while more or all will 
excrete actively when the organ is strongly stimulated 
with diuretics Incidental observations on the 
adrenal medulla, pituitary pancreas, and salivary 
glands give histological evidence of the same partial 
activity The whole fits in well with Krogh s recent 
demonstration that many capillaries in normal 
organs are at any one moment closed and out of 
action 


‘ the Past 

for the southerner or the stranger, and sentences 
contaimng more than 100 words are not uncommon 
It embodies, however a valuable and critical review 
of the way m which vanous classes of geological 
evidence may be used as indications of the climatic 
environment of the faunas and floras of the past 
The character and colour of fossil soils are discussed 
by Dr Eckardt, equally with the distribution of. 
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fossil organisms It is pointed out that areas of 
bogland (Sumpfflachnioor) and peat may arise even 
in tropical conditions moisture and low lying land 
being the real necessities md Wcgenei is cited as 
regarding all the great co il basins as formed in a 
zone of equatorial rams The important question of 
annual rings in wood discusscfl recently in Deeeke s 
‘ Palkophytologie (see Naiurp September i6, 
P 375). receives careful consideration and the authoi 
concludes th it these rings e innot be used by them- 
selves as elucidating climatic conditions Dr Dckardt 
supports the view th it season il changes of tempera- 
ture have been felt in polir regions t\cn when the 
climate was warmer over the whole earth but it 
certain periods mild subpolir winters havi been 
associated with summers much hotter thin those 
of the present day 

A Handlirseh is interestingly quoted as showing 
how the hngth of the anterior wing in insects may 
be usetl as an indication of prevalent temperature 
since It iiureases at the present day from an average 
of 7 mm m central Lurope to ifi min m the tropics 
The length in Lower and Middle ( ai bomferous strita 
in our lititudes is is much as 51 mm but decreises 
in Upper Carboniferous ind I’ermi in times to io or 
to 17 mm Little that bears on his subject his 
escaped Di Eekardt and the eorielition of scattered 
scientific observations in the hope of sole mg problems 
is aptl> illustrited in his loneludmg sentence where 
he ijuotes hckholm is showing tint gieat inqiortance 
must bt attached to the obliquity of the ichptic m 
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explaining the post-Glacial distribution of the hazel- 
nut in Scandinavia 

Dr Lckardt fioints out that at the present day 
the relative distribution of land and water has an 
influence on climate only about a third or a quarter 
as important as that of latitude Prof E W Berry 
however in a paper on a possible explanation of 
Upper Eocene chmites (Proc Amer Phil Soc , 
vol 6r p I iqz2) urges that a prevalence of low- 
lymg 1 ind as against mountain areas and an enlarge- 
ment of oceanic are is allowing of free eirculition 
from broad equatorial basins to the poles was a 
sulfiiing cause of the warmer though still zonal 
conditions revealed by Eocene vcgetiblc leinains 
I he Upper Eocene ha/el for example came no 
farther south 111 f-occne times than lat 45 ^ because 
the Atl mile basin resembled m breadth that of the 
present Pwihc Ocean The author even looks back 
to the views of 1 yell and suggests that the dis- 
tribution and altitude of tin land and sea ” may 
have aciounted for the glacial epochs 

A Brockminn Jcrosih who is much quoted by 
Dr Eekardt has reiently suggested that glacial 
conditions in Switzerland wire favoiind by an 
oceanic climate and a copious rainfall ( Die Vegeta- 
tion lies Diluviums m dcr Schweiz Conferences 
de la Soc Helvdtique dcs Sci nat igzo p 7^) 
Perhaps the proximity of the mountains in this area 
removed one of the factors relied on by Berry 
I here is clearly much philosophical discussion still 
before us m palacoclima*^ology (3 A J C 


Studies on Phytophthoras 


I N the Medededingen v d Landbon vhoogeschool 
Wageningen xxiv No 4 IQ22, Miss de Bruyn 
publishes (in English with a Dutch summary) a paper 
entitled " Ihe saprophytic life of Phvtophthora in 
the soil After reviewing the literature pertaining to 
fourteen species of the genus in relation to the ques- 
tion of their capacity for life as saprophytes in the 
soil, Miss de Bruyn describes her own work on the 
cultivation of the three species P S\nngtr P 
erytkrosebUca and P infestans m soils of different 
types Most of the experiments were eirned out 
with soil which had previously been sterilised and 
details of the growth in this medium are given m 
each case 

Ihe general conclusion reached is that Phyto- 
phthoras are not such obligate parasites as was 
formerly supposed and it is claimed that the experi 
ments earned out prove that eaeh of the speiies 
mentioned can actually live and grow m the soil 
Cultures on sterilised soil as well as on other media 
were exposed out of doors to rather severe frost for 
several davs and it was found that P Svrtnga and 
P erythrosepHca survived such treatment So fai 
as the cultures m soil are eoneemed, however it 
would appear that such survr al may have been due 
to the presence of oospores In the i ise of P 
tnfestans (the oospores of which are still unknown m 
Nature) the results of exposure to similar conditions 
were not concordant, and the question as to whether 
this species can overwinter m the soil is regarded as 
unsolved It was found, however, that when grow- 
ing on sterile raw potato slices P mfesians siit 
vived a temperature of -9“’ C , although at this 
low temperature the potato slices themselves were 
blackened 

Attempts were made to cultivate P Svnnga and 
P erythrosepHca m non-stenlised soil, but the results 
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do not appeal to have been verv satisfactory It 
seems clear that further and more entical work will 
hive to be earned out befoie it can be accepted as 
convincingly established that thtse two fungi are 
leally capable of sustained growth and development 
m ordinary sod No infoimation is given as to 
whether P mfestans was found to live and grow in 
ordinary unstcrihsed soil and specuhition as to 
whether the survival of this fungus in the soil from 
season to season may account for primary outbreaks 
of poLito blight seems therefore altogether premature 
Another recent contribution to our knowledge of 
this fungus IS contained in a doctorate thesis presented 
to the University ot Utiecht by Miss M I* I-ohnis, 
entitled Onderzock over Phvtophthora tnftstans 
(Mont ) de Bv op de aardappelplant ’ (Wageningen, 
H Vecnmaii igzz ) An account of puie culture 
work with various media is given , immiture oogoma 
and oospores were found twaee m cultures on raw 
jKitato and Quaker Oat agar 

Experiments on the manner in which infection 
of the potato occurs are described, and in discussing 
the question of the propagation of the bliglit from 
season to season it is recorded that on five occasions a 
diseased tuber was found before any infection of the 
foil ige was apparent It is suggested that the fungus 
mav perhaps subsist in the soil but tms point is not 
yet regarded as definitely established Other matters 
dealt with are the influence of the stage of develop- 
ment of the plant on its susceptibility to infection, 
the mcxle of entry into the tubers and growth of the 
fungus in the subterranean parts of the plant, the 
formation of wound cork and varietal resistance to 
blight Ihe thesis is provided with a summary m 
English and a more detailed abstract of it will be found 
in the Review of Applied Mycology, I 8 Aug 1922, 
P 253 
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Aeronautical Research Committee 

'T'HE report of the Aeronautical Research Com- 
mittee for the year 1921-22 (H M Stationery 
Office 1922, 2s bd ) consists of two parts The 
first — the report proper — gives a formal r&suin6 of 
the activities of the committee, and of its sub- 
committees on air-uiventions aerodynamics, engines, 
materials and chemistry meteorology, accidents, 
fire prevention, and load factors A feature of great 
interest in this report is the reference to the loss of 
the Airship R38 and of the valuable lives thus cut 
short The committee deprecates the tendency to 
make development m aircraft depend upon the 
investigation of accidents, and advocates strongly 
the method of systematic research directed to each 
element of the design It asserts the necessity of 
employing the highly trained and skilled researchers 
that are nowr available for the scientific study of 
aeroplane and airship development, and on the 
question of finance counters the " axe ’* enthusiasts 
as follows The money which would have come 
to this country had R38 been a success would have 
maintained the research of the Committee in full 
activity for a period of five years In another way 
it may be stated that, should the work of the Com- 
mittee lead to a reduction by one of the aeroplanes 
written off per year as a result of crashes, it would 
have earned the cost to the Air Ministry of the fees 
paid to its members ‘ I his is a sufficiently cutting 

condemnation of so called economy,' but one 
wonders how much efiect it will produce in official 
circles 

1 he second part of the report consists of a supple- 
ment, giving in some detail an account of the re- 
searches that have been and are being conducted, 
with indications of their scope and results In 
aerodynamics the chief topics studied have been 
control at low speeds, the general theory of aeroplane 
flight (investigated by Prof G H Bryan), aerofoils, 
the circulation and cortex theory of Prandtl, etc 
On internal combustion engines work was done on 
trustworthiness, sparking-plugs, fuels, etc , while it 
IS of interest to read that a beginning is being made 
(at Cambridge University and at Armstrong College, 
Newcastle) to bring University workers into contact 
with Government aircraft research Ihe meteoro- 
logical work dealt with the structure of the atmo- 
sphere and the formation of cyclones and fog, and 
with instruments, etc 

1 he part of the supplements dealing wuth accidents 
will naturally attract much notice The accident to 
the Tarrant Triplane " Tabor ” led to the discovery 
of inadequacy in the rudder control, and to the 
development of relay controls for dealing with the 
longitudinal control plane Airship R36 suffered 
accidents which showed the necessity for experi- 
mental work on an actual airship In the case of the 
R38 the disaster was due to structural weakness m 
the design No calculations had been made of the 
stresses caused by aerodynamical forcesand movements, 
although such stresses may exceed considerably those 
due to weight and buoyancy While it apTCars that 
model data would, indeed, have been sufficient to 
indicate the kinds of stresses that would be obtamed 
in flight manoeuvres, the committee emphasises the 
importance of full-stide work 

ft is not possible here to mention all the numerous 
items of aeronautical research referred to m the 
report Suffice it to add that, at a ridiculously small 
cost to the nation, work is being done that will add 
as much to oui> national secunty and commercial 
prospenty as the many millions we spend so thought- 
fessly in response to popular clamour 
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The Hydrautomat 

'T'HE problem of raismg a small quantity of water 
to a considerable height by utilising the energy 
of a larger mass of water has been solved in a number 
of ways In the seventeenth century, the City of 
London was supplied with water pumped from the 
Thames by means of a reciprocating pump, driven 
by a crank which was made to rotate by a water- 
wheel turned by the flow of the river The hy- 
drauhe ram " is a device that has been successfully 
used, and recently there has been developed a device, 
the hydrautomat which utilises the pressure of the 
atmosphere to lift water (Allen Hydrostatic Pump 
Syndicate Ltd , no Victoria Street, S W i) 

Let it be supposed that there is a source of supply 
at a height of H feet above a tail race For example, 
water might be led along a channel constructed by 
the side of a falling stream, the slope of the channel 
being less than that of the stream, to some pomt at 
which there is a difference of level H feet between 
the water surface in the channel and the river 
At a height H/2 from the river bed is constructed a 
closed tank which is connected to the supply channel 
by means of a siphon pipe entering the closed tank 
at the bottom, and to the bottom of the tank is 
connected another siphon which has a rising limb 
and a discharging limb taken down to the nver bed 
To the top of the closed tank is connected an air-pipe 
which has connexions to a series of closed tanks 
placed at various heights, on a hillside, say Each 
of these closed tanks has a siphon pipe led from 
the bottom of the closed tank to the top of an open 
tank at a higher level hrom the top tank of all the 
water can be taken to any desired point 

Let now the water be allowed to flow from the 
channel into the lowest closed tank, entering at the 
bottom The air m this tank will be compressed 
and will be conveyed under pressure along the rising 
pipe, and to each of the closed tanks above, from 
which the water is raised to the open tanks above 
When the pressure in the lowest tank reaches a 
certain value, the discharging siphon automatically 
operates The escaping water acts upon a flat vane, 
vmich is connected to a lever controlling a valve 
which cuts oS the supply from the channel to the 
lowest tank, and a partial vacuum is produced in 
the closed tanks Water is thus drawn from any 
one of the cmen tanks to the closed tank immediately 
above it There is thus an alternate delivery and 
suction stroke for each lift of JH The only valve 
IS that between the channel and the lowest tank 
The device is an exceedingly interesting and simple 
one, and the plant required is inexpensive in first 
cost and upkeep A plant is working at Carshalton, 
Surrey 


University and Educational Intelligence 

Bristoi. — A tablet bearing the names of all 
members of tfie^University who fell in the war is 
shortlv to be jramn in the new University buildings 
The war meniSptlifj^mmittee is very anxious to 
guard against otmM|ons, and will be grateful if 
relatives of the fa!B||| who have not already com- 
municated particulars will inform the secretary of 
the committee accordingly 

CAMBRilsIffe — ^The offer of the Ministry of Agri- 
culture to fbund a professorship of animal pathology 
with funds from the Development Commissioners fM 
been accepted The Counal of the Senate has pub^ 
lished recommendations as to the duties and emolu- 
ments of the professorship and if these are approved 
the election to the new chau* need not be long delayed. 
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Lei ds ■ — At a meeting of the Coiintil on hebruary 
21, Prof Smithells was reappointed to the office of 
Pro- V ice-C hanccllor 

Mr James Robb has been appointed district 
lecturer in agnculturc 

It has been decided to renistitute €i formerly i xist- 
ing professorship of therapeutics in the department 
of medicine and to elect iJr W H Mixwtll ftlhiig 
to this c hair 

Lonhon — The Senate has made a grant of 75/ 
from the Publication Fund to the Rev F J Wyeth 
in aid of the publication by the Royal Society of his 
D Sc thesis entitled The Development of the 
Auditory Apparatus and Associated Structures m 
Sphenodon Punctaius ” 

The Senate has adopted a resolution recording with 
great regret the resignation of Dr M j M Hill 
of the Astor chair of pure mathematics at Uni\ersit\ 
College which he has occupied since 1881 

The Academic C ouncil has prepared a table show 
ing the umveisities from which up to the present 
applications have been received for registration as 
Internal Students for the Ph D degree J he classihcd 
totals are as follows — 

Great Britam (London 171) and Ireland 255 
Europe 10 

Australia and New Zealand 16 

United States of America 30 

India ()2 

South Africa 3 

Canada 8 

Japan i 

385 

The degree of D Sc (I ngtneenng) has been con 
ferred upon Mr A E Clayton for a thesis entitled 
“ Papers on Alternating Current M ichiiiery and 
other papers 

The council of Bedford College for Women 
invites applications from women for a post graduate 
scholarship m sociology, value 150/ for one year 
Further information is obtainable from the Secretary 
of the College Regent s Park N W i 

Manchester — 1 he Council has approved a scheme 
for the establishment of a Colloids Research 1 abora- 
tory in the University A sum of 11 842/ has been 
subscribed and given to the University towards the 
endowment and cost of the equipment of the depart- 
ment Mr D C Henry, it present a lecturer in 
chemistry has been appointed lecturer in colloid 
physics and will take charge of the Laboratory, 
which will be known as flio Graham Research 
Laboratory The Cxmncil has expressed its hearty 
appreciation of the gift to the various subscribers and 
especially to Ur Kenneth Lee, who has been largely 
responsible for the scheme 

Mr Norman B Maurice has been recommended 
for the degree of Ph D , his thesis being ' On the 
Unsaponifiable Constituents of Commerci^ Rosins " 

OxiORi) — The Edward Chapman Research pri/e 
of Magdalen College is to be offered for competition 
at the beginning of the summer term this year for 
a published piece of original research in one of the 
folloNving departments of natural science physics 
or chemistry, mcluding astronomy, meteorology, 
mmeralogy, geology, or the biological sciences of 
zoology and botany, whether treated from the 
morphological, paleontological, physiological, or path- 
ological point of view The prize is of the value 
of 20/ and restricted to members of Magdalen 
Further particulars are obtainable from Mr R T 
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Gunther Magdalen College Competing essays must 
reach him not later than May i 


Ihrif fellowships tenable for two yean each of 
the annual v due of 200/ arc being offered by the 
University of Wales to graduates of that university 
Applications must be received before June i next by 
the Registrar I mversity Registry ( athays Park, 
Carihft fiom whom further information may be 
obtained 

NoTicr IS given that the tenth election to Beit 
fellowships for scientffic research will take place on or 
before July 16 next and that the latest date for the 
receipt of applications is April 10 Forms of apphea 
tion and all information may be obtained from the 
Hector Imperial College, South Kensington SW7 
upon written request 

A ircTURE on the work and amis of the newly- 
established West Indian Agrieultuial Collegi Inni- 
dad will be given at Vernon Housi Pirk Place St 
James Street S W , at 8 i m on Monday March s, 
Ity Mr W R Dunlop, of the Imperial Department of 
Agriculture who has taken an active pirt in the 
organisition of the College The chairman at the 
lecture will be Dr A W Hill dircctoi of the Royal 
Botanic C.aidens Kevv 

IiiF next meeting of the Imperial Education 
Confcicnce is to lie held in London at the end of 
[line of this vcir I he last meeting was held in 
I ondon in 1911 and but for the war the Conference 
would have met in 1915 Ihe Conference will be 
itlc nded by official representatives from the Educa- 
tion Departments of the Self-governing Dominions 
and Colonies and the British Isles and vanous 
niittcis of common interest will be discussed, in- 
cluding the question of the interchange of teaihers 
within the Fmpire 

The third report of the British Associition Com- 
mittee on Training in Citizenship, presented at the 
Hull meeting m September last has recently been 
issued and is obtainable from the secretary of the 
committee Lady Shaw ro Moreton Gardens S W 5 
The greater part of the report is devoted to an 
ajipcndix containing a bibliography of books on 
CIVICS About 12 pagis ire occupied by this list, 
which mentions altogether about 400 books pam 
})hlets and magazine articles It was found impos 
sible ind undesnable to include all books bearing on 
the subject there can be no doubt however that 
any serious student with this list m hand could 
rapidly make himself familiar with the vanous 
aspects of CIVICS and the different points of view 
apparent in the treatment of the subject As is 
natural only publications of the list few years are, 
in general, mentioned One suggestion of special 
interest to readers of Nature perhaps, occurs after 
a study of the report What would an anthropologist 
say to this v ist literature of citizenship > He would, 
we judge divide it into two clasocs first, those 
wntings m which citizenship is looked at as the 
natural course of life m a human community and in 
relation to the cssontially simple occupations on which 
all human life is based , and, second, those in which 
chief place is given to current, and often unscientific, 
views of human life and organisation The choice 
between those two types of book would be of import- 
ance not only m connexion witli citizenship, but also 
in connexion with science-teachmg 

The jubilee of the University Extension movement 
will be celebrated this year at Cambridge, where it 
began under the leadership of Prof James Stuart of 
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Trinity College, m 1873 Delegates from all the uni-* 
versities of the Empire and many of those of the 
United States as well as representatives of local 
lecture centres and tutorial classes and local education 
authonties, will be invited to attend a conference to 
be opened on July 6 by Lord Balfour as Chancellor 
of the University, which will last until July 10 The 
annual summer meeting will be held at Oxford on 
July 27, when Sir Mjchael Sadler will deliver the in- 
augural lecture of a course on Universities and their 
Place in National Life ' The list of lecturers will 
include Prof Clement Webb, Dr Sclbie Canon 
Ollard Principal Ernest Barker Dr Cranage, Dr 
L P Jacks Mr Ramsay Muir Sir t^regory Foster, 
Pnncipal Childs Mr J A R Marriott, Mr Albert 
Mansbridge, Mr J R M Butler and Miss Maude 
Roy den, and probably Dean Rashdal! Prof Rait 
and Mr Coulton The subsidiary subject of study 
at the meeting will be ' The Social and Economic 
Problems of English Country Life,' introduced by 
Sir Daniel Hall The following statistics arc taken 
from annual reports for 1921-22 on University Ex- 
tension work of the Universities of Oxford, Cam- 
bridge, and London, the figures for the several uni- 
versities being given in the above order number of 
courses i2i 92, 144 enrolment, 12000, 11721 
12 431 Summer vacation courses are being organ 
ised this year by or in connexion with almost all 
the English universities, the University of Wales and 
the University of Aberdeen Holiday courses for 
foreigners will be provided at Cambridge and London 

The results of a comprehensive mvestigation of the 
home residence of umversiW students in 1920-21, 
undertaken by the United States Bureau of Educa- 
tion, have been tabulated m Bulletin, 1922, No 18 
On an average one-fourth of the students in the 
universities and colleges of a State came from outside 
the State and i i per cent came from foreign countries 
Of these 6900 foreigners, Asia contributed 2506, 
North America 2156, Europe 1379, South America 
563, Afnca 223, Australia 61 China 1443 Canada 
1294, Japan 525, West Indies 396, Russia 291, Mexico 
282, India 235, Central America 184, France i6o, 
Great Britain 149, Soutli Africa 141 Brazil 126, 
Norway 94 From United States possessions (chiefly 
the Philippines, Hawaii and Porto Rico) there were 
1456 students The returns published oy the Uni- 
versity Grants Committee for the same year show 
that of full time students m universities and university 
colleges in Great Britain in receipt of treasury grant 
(but excludmg Oxford, Cambridge, Guy’s Hospital 
Medical School, and fnnity College, Dubhn) 42 per 
cent came from places beyond 30 miles from the 
mstitution, b 2 per cent from beyond the United 
Kingdom and i 7 per cent from foreign countries 
Turning to the Universities Yearbook, 1922 we find the 
percentage of students from outside the United King- 
dom was 8, the difference being due to including 
returns from Oxford, Cambridge, Dubhn and Guy’s 
Asia contributed 1576, America 781, Europe 645, 
Afnca 1187, the Pacific 281, China 143, Canada 200, 
Japan 73, West Indies 101, Russia 91, India 1220, 
France 62, USA 400, South Afnca 832 Similar 
statistics in the Swiss Bulletxn Unwersttatre of Nov- 
ember last show that of students attending the seven 
Swiss universities in 1922, 20 per cent were foreigners, 
the proportion being highest in Fnbourg, Geneva, 
and Lnusanne , at tiie Federal Polytechnic, Zunch, 
the proportion was 16 

In view of the recent recommendation of the Board 
of Education s Consultative Committee that more 
attention should be paid in secondary schools to the 
cultivation of music and that this subject should be 
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given full recognition in the first and second school 
certificate examinations, the report recently published 
by the United States Bureau of Education (Bulletin, 
1921 No 9) on the ‘ Present Status of Music In- 
struction in Colleges and High Schools " is of interest 
to teachers and others m this country It appears 
that nearly half of the universities and colleges m 
Amenca allow entrance credit m musical theory and 
more than one-third in appreciation," includmg 
history, form, and so on Recognition of applied 
music for entrance qualification is a matter of very 
recent development but already in 1919 more than 
one-sixth of these institutions allowed entrance credit 
in piano, viohn, etc and half as many recognised 
performances in orchestra glee-clubs, and chorus 
singing In 25 per cent credit for applied music is 
allowed toward tne BA or B Sc degree In general 
It may be said that there is ample evidence of increas- 
ing interest in the development of music as a social, 
cultural, and professional subject in the universities 
and colleges The same may be said of the high 
schools where orchestra is becoming an increasingly 
important feature of school life and courses in har- 
mony and appreciation arc often provided The re- 
port does not distinguish between boys and girls 
except as regards glee-singing, of which there apjiear 
to be almost as many boys'^ as girls courses The 
fact that credit toward school leaving certificates is 
granted in a large proportion of the schools offering 
music courses seems to indicate that there is an 
effort to present these courses in a manner sufficiently 
thorough to make them compare in requirement with 
the other courses of the high school 
An American criticism of higher education in Aus- 
tralia and New Zealand has been published by the 
United States Bureau of Education in Bulletin, 1922, 
No 25 It IS based on a visit to Austral isia in 1920 
by Dr C F Thwing, president emeritus of Western 
Reserve University and author of Umversities of 
the World ’ (Macmillan, N Y , 1911) Among other 
differences between American and Australian uni- 
versities Dr Thwing notes that whereas one half or 
more of American undergraduates look forward to a 
business career, most of those in Australia are pre- 
paring for the professions and only a very few go 
into business most of the engineering graduates 
enter the Federal Public Works departments Train- 
mg for the professions, while thorough in a practical 
sense lacks generally the liberal foundation given in 
the American college Dr Thwing who is interested 
chiefly in the sociological aspects of university ques- 
tions, considers that notwithstanding the apparent 
success of the adult-education movement m the 
universities their influence on the community is 
shght and there is a tendency for their members to 
confine themselves to their special work and avoid 
all pubhc responsibihty He believes that in the 
presentation of many subjects such as government 
and economics, teachers are hable to be hampered by 
the fact that the university depends for grants for its 
support on a government which is often controlled by 
doctrinaire leaders of the so-called working classes 
Until recent years no chsir of economics was estab- 
lished m any university, although education for 
citizenship should have been one of the principal 
services of the university to a community in which 
there is a dearth of men of any great distinction in 
Ihe political sphere, and parties are generally content 
with negative cries While Dr Thwing was gathering 
materials for his account of Australasian universities, 
Prof E R Holme, of Sydney, happened to be simi- 
larly engaged in studying higher education in Amenca 
and prepanng his book on “ The Amencan Univer- 
sity 
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Societies and Academies 

London 

Society Februiry 22 — G I Taylor -ind 
t F Elam The distortion of an aluminium crystal 
durmg a tensile test (Bakenan lecture) A rectangular 
specimen i x i x 20 cm cut from a round bar of 
aluminium which had been treated by the method 
of Carpenter and Dlatn so that it consisted of < ne 
single crystal was stretched through successive 
extensions of o lo 20 40 60 and 78 per cent 

of the original length At each sti^e of the test 
distortion was determined by measurements of 
scr^ches ruled on the surface and the directions 
of the crystal axes were determined bv \ ray analysis 
The method for determining the nature of the dis 
tortion was to find lines of particles which were 
unextended by the strain The directions f tl fsc 
lines he on a quadric cone which evidently has two 
positions corresponding with the two c nhf^uriti ns 
from which it wis deiived It was frund that up 
to 40 per cent elongation the unexiendid cone 
was of a degenerate form c insisting of t j I ines 
one of which contained in all cases the same ] aiticles 
while the other contained different p rticles f r 
different strains Distortion wis due to slipping or 
shearing over the former plane By \ riy me xsiirc 
ments it was found that the slip plane was identical 
with an octahedril (III) pi me f the crystal The 
direction of the shcir was along ne of the thrci 
pnncipal Imes of atoms m the octahedral plane 
when the specimen w is extended beyond 40 per cent 
elongation the effect of the shear was to rotate 
the axis of the specimen relative to the crystil 
axes in such a wav tlut another (III) plane came 
into a position where its mchnation to the ixis 
was the same as that of the slip plan In these 
circumstances slipping might occur on both planes 
simultaneously 

Aristotelian Society February 5 — Proi A N 
Whitehead president in the chair — May Sinclair 
Pnmary and secondary consciousness Consciousness 
IS defined as a state of awareness of knowing tint 
there is something there Idealism legards the 
world as arising in consciousness realism regards it 
as existing apart from and independent of conscious 
ness Primary consciousness is all that is present to 
the subject m perception contemplation memory 
and immediate thinking before reflection judgment 
and reasoning has set in It says nothing about the 
external and independent existence of its content or 
object Secondary consciousness is consciousness of 
consciousness It is all reflection judgment rcas n 
Ing all the play of mmd round and almut its object 
Secondary consciousness is always distinguishable 
from its object and pnmary consciousness is not 
Therefore secondary consciousness done supports the 
realists assumption and provides the basis for his 
attack At the point where consciousness is most 
vivid most intense its identity with its object is 
ftbeohite as m the consciousness ot a lightning flash 
of shell fire or toothache Here there is no possibility 
of analysing into consciousness and independent 
dbject Yet at this point primary consciousness is 
thp m^^apsest affirmation of its objects existence 
Tfcafa is no reason why this should be so if realism 
ttue We cannot then distinguish between con 
scaousness and its object When wc seem to be doing 
^ this we are really distinguishing between pnmary and 
V secopdary consciousness and the distinction falls 
cooQscjfejusness Imphcit judgments of per 
^ |peption pR^nt a difficulty They would seem to be 
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pnmary But all explicit judgments are clearly 
secondary The reaUst judgment is of this nature 
and It comes too late to save the independent reality 
of the object 

Royal Anthropological Institute February 6 — Mr 
H j L Peake in the chair — h O Rutter 
The natives of British North Borneo Fifty years 
igo the native population of North Borneo con 
sistcd of pirates who ranged along the coasts and 
of htad hunters wha lived in smill communities in 
the hills rie nitives may be divided into three 
gioups — tl e people of the co ist the peoj le of the 
pi tins and the joeople of the lulls The coast natives 
arc mainly Bijius Sulus and Illanuns they are 
Mohammedans and for the most part sea gipsies 
B ats tik< tile place of car wins and they make 
their living fr ni the pr ducc of the sei Even 
when they build houses they ire usiiallv constructed 

\cr the water up n the seashore r the nvor banks 
borne irt iceomphshcd horsemen The inhabitants 
of the I lams ire the Dusuns i r lec of fanners law 
at 1 1 Ilf, ind ind istn iis wh eultiv ate tlie ncc which 
IS their staple hod borne of the Du uns loine into 
tl e h II group ind with them ire the Muruts The 
latter ire the most primitive race I hey live m 
vill igts of ne r pcrhai s t vo houses 200 or 3 )0 feet 
m length perched higli upon a hill to be out of the 
way f r tiding parties Only within the last few 
years have the\ abmdoned bead hunting which was 
the outcome i feuds between villages P aeo terms 
were sealed I y b thing u the blood of bull aloes and 
1 lanting stones as itnesses of oaths of peace 

Linnean Society Pebruary 1 5 — Dr A Smith 
WooJwirJ president in the chair — M Alston 
On the metli d of viposition and the egg of the 
I cctle Lyctus br mneus bteph — S Summerhayes 
I lehens c llected by the Oxford University h xpedi 
tion to bjitsbergen u i j2i fn all 68 species in 
27 genera of hchers w^re found chiefly on Bear 
Island a in iss of limestone rock and Prince Cliarles s 
horelanl of siliceous rock P Howard Lancum 
tunous oviposition by a speci len of the clouded 
yellow butterfly Co/tas edusa A female Cohas 
edusa refused to dijxisit ova and declined to feed 
At the end of a fortnight it was transferred casually 
to a leaf of i potted plant of white clover and it 
1 ud one egg and by moving it seventeen times in 
siccession ta different leaves seventeen eggs were 
obtained It w is i urious that it woul 1 not deposit 
an egg until it was moved — B Davdon Jackson 
C A Agirdhs Aphorismi botamci Lunda: 
1817 20 8 The \olume confirms the practice 
prevalent m be indinavia to the middle of the previous 
ccntiry the Prseses being the actual author and the 
Respondentes being httle better than dummies 

Royal Meteorological Society February 21 — Dr 
C Cliree president m the chair — E Gold A pro 
posed reform of the calendar by Dr C F Marvin, 
Chief of the U S Weather Bureau Dr Marvin m 
Ills pamphlet states that the only modification ojt 
the Gregorian calendar which meets the need of thd 
meteorologist is one which calendars the year ift 
exactly 13 months of 28 days each each of wliichk 
would start on a Sunday One day m each yeatf 
and an additional day m leap year should be set. 
apart as public holidays — S Fujiwhara (i) On the 
growth and decay of vortical systems Water 
vortices of a like sense of rotation attract and 
vortices of opposite sense repel each other Vortices 
grow by aimugamatioix and cyclones and anticyclones 
can be regarded as following simil^ laws Ihe 
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equation of growth of energy of vortices is similar 
to the equation for vital growth given bv Brailsford 
Robertson (2) On the mechanism of extratropical 
cyclones From the equation for change with time 
of the vorticity of honzontal motion in the earth's 
atmosphere devised by Hesselberg and Friedmann, 
the most important source of ener^ of a cyclone 
is in the vorticity of the surrounding field The 
feeding of a cyclone along the steering surface (of 
the Polar Front theory) is capable of explanation 
as the absorption by the main whirl of the honzontal 
whirl which forms at the surface 


Edinburch 

Royal Society, February 5 — Prof F O Bower, 
president, in the chair — A G OgiWie Physiography 
of the Moray Firth coast The coastal features along 
the Moray Firth from Golspie to Inverness, thence 
east to Port Gordon, were described The Firth seems 
to occupy the site of a foundered crustal block, 
boundecl by known fractures on the north-west, and 
by possible faults on the south side Four marine 
platforms occur there, but the detailed levelling shows 
that the inland margm of the highest beach is never 
above ninety feet Some of the flat expanses of 
gravel and sand hitherto regarded as remnants of 
tins terrace seem to be outwash aprons from the 
retreating glaciers Special attention was directed to 
the constructive action of the sea in originating 
shingle bars and sand bars, which unite to form 
foreWds and strand plains 


Cambridge 

Philosophical Society, February 5 — ^Mr C T 
Heycock, president, in the chair — E A Milne 
The escape of molecules from an atmosphere, with 
«>ecial reference to the boundary of a gaseous star — 
J E Jones Free paths m a non-uniform rarefied 
gas with an application to the escape of molecules 
from an isothermal atmosphere In a gas such as 
exists at the outer fnnges of an atmosphere the usual 
formulse of the kinetic theory for the calculation of 
free paths are no longer applicable The necessary 
generalisations have been applied to find the condition 
under which a molecule may escape from an atmo- 
sphere The total number of molecules lost in this 
way lias then been enumerated by a more detailed 
method than has been used hitherto — J S Rogers 
L senes of tungsten and platinum — R H Fowler 
Contributions to the theory of a particle phenomena 
Pt I Stopping powers Pt II Ionisation — C G F 
James The representation of vaneties m space of 
three and four dimensions — M J M Hill On the 
fifth book of Euclid’s elements — G H Hardy A 
chapter from the notebook of Mr Ramanuian — 
E C Titchmarsh Hankel transforms — J P 
Gabbatt A generalisation of Feuerbach’s theorem 


Paris 

Academy of Sciences, February 3 — -M Albin Haller 
in the chair — G Bigourdan The ‘ Cabinet du Roi ” 
and the forgotten discoveries of Rochon An 
histoncal account of the mstallation of this observa- 
tory in 1761, Its equipment and an account of the 
astronomical work done there by No£l, Leroy, and 
Rochon —Charles Richet, L Garrelon, and D 
Santenolse The laryngo-cardiac r^ex — \ Blondel ‘ 
Influence of the speed governors controllmg turbo- 
alternators on the oscHlations of the electncaHy 
connected sets Case of mdirect regulation- — R de 
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Forcrand The hydrates of krypton and argon 
The dissociation pressures of these hydrates have 
been measured at varying temperatures and tiie 
heats of formation calculated from the results — 

J Roudalre-Midgeville The grapho-mechanical deter- 
minations of systems of real or imagmary solutions 
of algebraical equations A development of the work 
of Kempe and of Koenigs on tracing algebraic curves 
by an articulated system — Charles Fremont The 
cause of the formation of the elongation at constant 
load near the elastic limit m testmg mild steels — 
Th Moreux The probable cause of the anti-solar 
glow — A Buhl The mass and electromagnetic 
fields of Th De Bonder —Paul Dienes Tensonal 
geometry — J Haag The distribution of the mole- 
cules of a gaseous mass , application to the formula 
of Van der Waals —Albert Pirard Study of some 
neon radiations with the view of their applications 
to metrology A companson of the cadmium line 
(508 582 tan) with five neon lines The ratios of 
the cadmium and neon lines are not constant The 
systematic vanation proved that the neon lines were 
very close doubles — L Bouchet Application of the 
plane-cylinder electrometer to the determination of 
the inductive capacities of solid substances — R de 
Mallemann Determination of the electromagnetic 
double refraction of active liquids — Ren6 Ledrus 
The increase of dispersion m photo-elcctric X-ray 
spectra — St Procopiu The arc spectra of metals 
in various media and in a vacuum The metals 
studied were copper, gold, zinc cadmium, magnesium, 
calcium, and aluminium and the arcs were produced 
in air hydrogen coal gas, nitrogen water, and in a 
vacuum All the metals gave a stable arc in nitrogen, 
including magnesium calcium, and aluminium, with 
which it IS difficult to maintain an arc in air Stable 
arcs were also produced in a vacuum Details are 
given of the change produced in the lines —P 
Dejean Correlation between the hypothesis of the 
elementary demagnetising field and the theory of 
the molecular field — E Darmols and J Perm 
Dextro mahe acid and the utilisation of ammonium 
molybdomalate for the resolution of raccmic mahe 
acid The dextrorotatory malic acid prepared by 
Walden's method is partially racemised, and It 
contains about i dextrorotatory acid and J Isevo- 
rotatoiy acid By conversion into ammonium di- 
molybdomalate a separation can be effected — G 
Claude The application of coke oven gas to the 
synthesis of ammonia After removal of benzol by 
oil and carbon dioxide by lime water, the remaining 

K aro separated by tractional condensation, the 
3 gen passing on to the ammonia apparatus — 
Raymond Delaby The characterisation of the 
alkylglycerols — I^n Bertrand and Antonin Lanquine 
Extension of the dupheatures provenfales under the 
Cheiron layer (Alpes-Mantimes) to the west of the 
Var valley — Filippo Eredta The dryness of I^y 
during the year 1921 — ^E and G Nicolas Tne 
influence of nexamethylene-tetramine and formalde- 
hyde on the internal morphology and chemical 
changes in the bean — ^A Polack The physiological 
determinism of the accommodative reflex of the eye 
—J Dragoiu, F Vl4s, and M Rose Cytological 
consequences of the lowering of the hydrogen ion 
concentration on the evolution of the egg of the sea- 
urchin— A Goris and P Costy The urease^ of 
fungi The urease from Boletus eduhs was studied 
detailed accounts of the effects on the enzyme of 
heat, acids, alkalies, neutral salts, and antlseptica 
are gpven — L G Seurat The fauna of wnetration 
of South Tunisian nvers— R Heroin ^e sexi^ 
relations m Pmnerets cultnfera—1. Ldger and E 
Hesse A fungus of the Ichthyophonus type, « 
parasite of the intestine of the trout 
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Sydnpy 

Royal Society of New South Wales, December 6 — 
Mr C A Sussmilch president, in the chair — Miss 
Ida Brown Notes on hornblende and bytownite 
from hypersthene gabbro, Black Blufi, near Broken 
Hill A description of the separation of hornblende 
and plagioclase felspar from a gabbro which occurs 
about SIX miles to the south-east of Broken Hill, and 
a discussion of their chemical composition and optical 
properties — H G Smith and I Read The glucoside 
occurring in the timber of tne red ash, Alphtionta 
excetsa, Reiss The red colour of this timber is due 
to the oxidation, upon exposure to light and air, of a 
characteristic constituent, which shows a marked 
resemblance to fustin the glucoside of young fustic 
Rhus coitnus Ihe substance sometimes occurs as a 
chalky deposit in the cracks and shakes of the timber, 
and It may also be extracted from the wood shavings 
with boiling water It melts at 218 219° and is 
probably identical with the glucoside of Rhodosphacra 
rhodanthema having the formula It forms 

a mono-potassium salt, and a corresponding am 
momum salt It is hydrolysed with extreme difficulty 
by boiling dilute acids — A R Penfold and R Grant 
The economic utilisation of the residues from the 
steam rectihcation of the essential oil of Eucalyptus 
cneonfoha and the germicidal values of the crude oil 
and the pure active constituents Tlie dark-coloured 
waste product contains ft 5 per cent australol 
(phenol) and 25 per cent aromatic aldehydes princi- 
pally cryptal, the remainder being sesquiterpenes, 
etc The active constituents when tested by the 
Rideal-Walker method have high germicidal values 
The crude oil when emulsified with rosin soap has a 
coefficient of 6 5, and forms a cheap and powerful 
disinfectant — A R Penfold and F R Morrison 
The essential oil of Eriostemon Crowei {Crowea 
sahgna) 1 his tall shrub found on the rocky sloping 
banks of creeks and rivers in the Sydney district 
yielded 0 4 of an oil heavier than water the principal 
constituent (90 per cent ) was a new phenol ether, 
for which the name " croweacin is proposed Its 
molecular formula is C„H„ 0 , and it contains one 
methoxy group On oxidation with potassium per- 
manganate It yields a neutral body, CnHjjO, of M P 
93° C , and an acid, C,H, 0 „ of M P 153° C — M B 
Welch A method of identification of some hard- 
woods In search of an accurate method of identify- 
ing certain hardwood timbers, particularly the 
Eucalypts, extracts obtained by boiling a definite 
weight of shavings in a known volume of water were 
exammed Various reagents, such as feme chloride, 
lune water, etc were added to the extract, and a 
comparison made between similar timbers The 
method does not give results with certamty — M B 
Welch The resinous exudation of rosewood The 
resinous exudation or ‘ sweating ’’ which destroys 
the polish of rosewood is due to numerous minute 
drops of oil VS certain parts of the wood A steam 
distillation of shavmgs gave a yield of more than 
3 per cent of a bluish coloured oil Sweatmg is 
apparently due to lack of seasoning, or to polishing a 
freshly prepared surface — W S Dun and Sir Edge- 
worth David Notes on the occurrence of Gastno- 
ceras, at the Irwin River Coalfield, W A , and a 
companson with the so-called Paralegoceras from 
Letti, Dptch East Indies Oastnoesras Jacksom 
occur m the Gascoyne River district, W A , in a verj 
well-marked horizon m the Lower Marine Permian 
beds, which has been traced for more than 20 miles 
A new form is identical with Hamel’s Paralegoceras 
sundatcum from the Permian of the Island of Letti 
Tins is associated with a brachiopod fauna of a 
de&mte Asiatic Pennum facies, and it will thus be 
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possible to attempt a more definite correlation of the 
Western Australian beds with the Permian of Asia 
and Eastern Europe — W R Browne and W A 
Greig On an olivine bearing quartr-nionzomte from 
Kiandra NSW An explanation of the very rare 
association of the two minerals ohvme and quartz m 
the same igneous rock The chemical composition of 
the rock is given — W R Browne Note on the 
occurrence of calcite in a basalt from the Maitland 
district NSW An account of a basalt containing 
about 15 per cent of interstitial ciicite which is 
believed to be the result not of surface alteration, but 
of deposition from magmatic waters during the 
crystallisation of the rock — J K Murray Notes on 
the bacteriological aspect of pasteurisation of milk 
for Cheddar cheese-making Pasteurisation, coupled 
with the use of a good starter greatly favours those 
bacteria which produce a cheese of good flavour and 
aroma The pasteurised cheese w.is better m 
flavour and aroma than the raw check cheese and 
did not markedly lose in texture or body Its 
vitamin content is not considered to be in any marked 
degree different from that of the ordinary ‘ raw ” 
cheese 

Melbourne 

Royal Society of Victoria, December 14 — Mr F 
Wisewould president m the chan — F Chapman and 
I Crespm The Austral Rhynchonellacea of the 
‘ nigricans senes with a description of the new 
genus Tcgulorhynchia The forms of the nigricans 
series fossil and recent in the southern hemi- 
spheic, which have been referred to the boreal genus 
Hemithyns constitute a distinct zoological group 
Tcgulorhynchia The Cainozoic species of Tegulo- 
rhynchia have probably evolved from a Jurassic form 
like that of Bumiirhynchia, without the intervention 
of the Cyclothyns type, which was so predominant 
m the Cretaceous of Furopc Ihe direct line of 
descent is probably from the European type Burmt- 
rhynchta vartabths The bathymetrical distribution 
of the forms living in southevn waters has been found 
to be of value m comparing the stratigraphical 
charat ters of the fossil series — J R Tovey and P F 
Morris Contributions from the national Herbarium 
of Victori i. No 3 The paper contains a description 
of a new species hunyea sutphurea Tovey and 
Moms from West Australia, and records of new 
region il distribution of native and introduced plants 
A new introduction, 1 radescanlta flumimnsis Veil 
(Water Spiderwort) , is recorded and also some additions 
to the introduced flora of Coode Island — H S Baird 
The occipital bones of the Dipnoi Sections of the 
exoccipital bone of Ceratodus, and comparison with 
a developmental series of Lepidosiren, show no 
evidence of endochondral ossification It appears prob- 
able that the endochondral method of ossification — a 
phylogenetically more highly developed mode of bone 
formation — does not exist in the Diimoi — G Horne 
Aboriginal cyhndro conical stones Cyhndro-conical 
stones are found in the Darling district and West to 
L Eyre They are unknown by the Darling blacks , 
also by all except a few old men of L Eyre tribes 
These call them uncannv, being the petrifiM penis of 
one circumcised with a firestick before the moora 
introduced the knife Afterwards the stones must 
be lost Circumcision was unknown where the stones 
most abound 
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Preservation and Restoration 

O NI of t’le most import int services winch science 
can render to mankind is in live discovery of 
the precise orij^in of corrosion and dccav brought about 
by naturil causes and of methods of counteracting 
the destructive agencies It becomes imrcasingly im- 
porLint to man to preserve during such limes as he 
may desire, the mite rial fruits of his labour in their 
original form hoodstnffs must he preserved during 
periods of plenty ind during transportation to lands 
where they arc scarce , structures of wood, metal and 
stone must be safeguarded from the destruction caused 
by living organisms water, frost, and the atmosphere , 
fabriis must be protected from the deterioration 
brought alKiut by light and bin leria The annual 
mom t try loss due to our lick of knowledge of the 
mccliamsm end counteraction ot the plienomena m- 
volvcd IS enormous and, in fact incalculable 
For evidenic of our ignorance in such milters it is 
onlv necessary to look at the stonework of almost any 
ancient building, a eursorv cMimnition of some of 
our modern buildings will indeed suffice Is it im- 
possible completely to protcc t and preserve stone from 
dec ly and destruction ? Is the vast annual sum spent 
in protective punts tor iron and steel structures really 
cssentiU expenditure ? Such questions as these are at 
present unanswer ible, but they are unlikelv to remam 
so if adequate scientific rcstareh ht direeted to the 
problems so obvious to every one Brearlcy’s dis- 
covery of stainless steel, miportanl as U is, is but a 
minor success in such a wide fieh , for the use of this 
material is greatly restricted by Us price Neverthe- 
less, the discovery encourages the belief that, so far as 
metils are concerned, the broader problems are not 
insolulile 

Indiyidually, the problems of coirosion and deeay are 
not ycry attractive to the independent research worker 
of the present day , the lure of more recondite fields 
of research is generally too powerful But viewed col- 
lectively these problems are so important economic- 
ally, and so far-reaching, as to call for co ordinated 
investigation on a wide scale In such investigations 
Government can and should play a valuable part as 
an organising and directing agency, and it is satis- 
factory to note the steps already taken m this country 
to initiate and to subsidise the necessary research 
Perusal of the last Report of the Advisory Council for 
Sicntific and Industrial Research (see Nature, Feb- 
ruary 3, p 165) shows that in addition to the assistance 
given to two prolessional bodies m aid of researches on 
special types of corrosion, the Department is carrying 
out several kmdred mquiries under its own direction 
Grants liave been made to the Institute of Metals for 
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fhe investigation of the corrosion of condenser tubes 
and of aluminium, and to the Institution of Civil 
Fngineers for a research upon the detenoration of 
structures m sea-water In direct association with the 
Department is the Food Investigation Board, which is 
dealing with the fundamental problems of food pre- 
servation The Fabrics Research Committee and the 
Forest Products Research Board are interested in the 
protection of fabrics and woods respectively from decay, 
and we understand that a committee has recently been 
formed to inquire into methods of preserving stone- 
work Finally, by means of the lalxiratory which has 
been set up at the British Museum, the Department 
has provided for research into the causes and preven- 
tion of corrosion and decay occurring in museum 
specimens Though each of these organisations has 
Its own specihc ends in view, judicious co-ordination 
of their efforts and intercommunication of the results 
they obtain will doubtless be of great assistance to the 
general progress 

A second report ^ on the investigations m progress at 
the Bntish Museum has recently been published, and 
Its appt trance could scarcely be more opportune The 
information it gives will be of great value to the 
curators of museums of antiquitias and, we imagine, 
will be speciilly welcome to those who are engaged in 
the responsible and delicate task of recovermg the 
archsological treasures of King I utankhamen’s tomb 

Little scientific research directly bearing upon the 
preservation and restoration of museum specimens has 
been undertaken in the past Too often have the at- 
tempts at restoration been left in the hands of museum 
workmen whose empirical efforts have in some cases 
ended admirablv, m others disastrous!) Successful 
methods so devised have sometimes jealously been 
guarded as “ trade secrets ” guaranteemg continuit) 
of emplo) ment Such an unsatisfactory state of affairs 
cannot continue , if it is our dut> — and indubitably it 
IS — to preserve for future generations the evidences of 
past phases in the life of mankind, then it is essential that 
knowledge of trustworthy preservative processes should 
be communicated freely to all concerned It is gratify- 
ing that Great Britain should take the lead in m- 
stituting scientific research of a very high order in this 
direction, and in publishing the results for the general 
benefit of all w ho are possessors or curators of valuable 
antiquities 

The Department has admittedly been very fortunate 
in enlisting Dr Alexander Scott as director of 
the investigations which are bemg conducted at the 
British Museum laboratory His second report, like 
Us predecessor, shows abundant evidence of the high 

• The defining and Restoration of M\i»eum Fxhibits Second Report 
upon investigations conducted at the Bntitih Museum Pubbshed by H M 
Stationery Office, 1933. Price ar net 
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degree of experimental resource required m work of 
this kind, and of the very fragile character of many of 
the objects which he has successfully restored and 
protected from further detenoration But in Dr Scott 
the fears and caution of the antiquary are tempered 
by the confidence born of scientific knowledge , as a 
result of this happy lombmation we liave on record 
the solutions to a number of problems which have long 
been a source of anxiety to museum curators Prints 
and pictures, and objects of stone, silver, iron, lead, 
copper, bronze, and wood have all been brought to 
Dr Scott for treatment, and subsequently have been 
returned to their places in the museum restored and 
insured against further attack 
The work at the British Museum laboratory has 
hitherto, naturally, been i liiefly of a c hemu al character 
But many museum problems have a microbiological 
aspect The cellulose-destroying moulds and bacteria, 
for example, must plav an important part m the decay 
of fabrics, paper, and other materials in museums , in 
time, doubtless, the laboratory will be able to turn its 
attention to these prolilems Reference to such a 
development suggests the interesting possibilities which 
would be involved m a microbiologicU examination 
of the fabrics and eellulosic debris found in King 
TuUnkhamen’s tomb Fven though the examination 
proved negative so far as the discovery of spores of 
bacteria and moulds is concerned, valuable informa- 
tion would be yielded bv the deca) ed material itself, for 
It IS now known that cellulose fibres which have been 
attacked by such organisms show characteristic mark- 
ings We strongly hope that facilities will be given for 
such an examination to be made before the material 
has become infected with present-day organisms 
Attention should be directed to a feature of Dr 
Scott’s report unusual m Government publications, the 
excellent collotype illustrations , these supply striking 
visual confirmation of the successes he describes 


Physiology in Medicine 

The Heart as a Power-Chamber a Contribution to Cardto- 
Dynamics By Dr Harnngton Sainsbury (Oxford 
Medical Publications ) Pp xu -I- 248 (London 
Henry Frowde and Hodder and Stoughton, 1922 ) 
I2J 6 d net 

I F we compare the text-books of physiology of to-day 
with those of twenty years ago, we cannot fail to 
be impressed, not only with the vast strides that have 
been made by the subject within this short time, but 
also with the fact that a large majority of the latest 
discovenes, which have an mtimate bearing on the 
understanding and control of disease, could not figure 
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At all in the physiological equipment of the men who 
studied medicine at that time and are now in the full 
tide of practice Fven the professional physiologist 
finds It difficult to keep himself abreast of the course of 
discovery in his own subjec t It would seem, therefore, 
almost impossible to expect a man in a busy practice to 
appreciate wh it recent physiology has done and is doing 
for his science and for his craft Many men, and those 
not the least successful, do not attempt thi Usk ind 
trust to their craftsmanship and their powers of naming 
a diseased condition, that is, of placing it in a ialcgor> 
familiar to them which they therefore believe they 
understand and to thtir cxpencncc in treating such 
cases without, at am r.itc, banning the patient 

At the present tune the condition is improxid In the 
establishment of ( Iinical units, of whu h the heads have 
time ind opportunil) not onlv to ad\ mi e their own 
subjci t but also to keep ibrcast of the more import mt 
rescan lies in the collatcril sutnies, so that thc\ miv 
serve to some extent as interpreters of the latter to their 
professional brethren but even for the practitioner 
who is not so fortunatcK situ itcd the I tsk is not so 
impossihli if his tr lining in phvsiologv has bicn of tlu 
right tliuraittr ind hts fallen on fi\ durable soil In 
tlie ph)siological tiaining of the student it is not 
colkitums of facts or strings of arguments which aic of 
supreme import incc but the method bv which these 
facts are attained ind the attitude of mind of the 
investigator If he cm carr> this method and this 
attitude of mind into the wards, every case becomes for 
him a physiological expeument Diagnosis is not the 
application of some appropriate label, but an under- 
standing of what is happening in the body and how the 
disorder of any given function lus come into existence 
The whole of his practice becomes a research and with 
one problem after another cr>ing out for solution his 
attention and lus curiosity are kept awake for any light 
which may be thrown by physiology or other science on 
the questions with whic h he has to deal The true 
scientific physician must remain a physiologist during 
his whole life 

In the work under reyiew Dr Sainsburv shows that 
he has not forgotten the lessons m physiological method 
and thinking that he learned with Sidney Ringer 
faking as his text the action of the heart and the 
modifiealions that this may undergo in disease, he 
endeavours from lus pathological and clinical experi 
ence to reconstruct the condition*- in the living organism 
and, as he says, “ to visualise the organs and tissues 
dynamically ” He shows that in every ease the test 
of structure must be the tunctional adequacy of the 
tissue Given a case of heart disease the important 
thing IS not an intimate analysis of the heart sounds 
and their modifications, but the knowledge of what the 
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heart can do, and what are its powers as a pump, t e in 
maintaining the circulation of the blood 

In the first chapter, on the anatomical relations of the 
heart, the author gives an mteiesting series of measure- 
ments of the relative weights of the different parts of the 
heart, and shows that the rnusc ular tissue surrounding 
each cavity is roughly proportional to the work that the 
cavity has to do in the maintenance of the circulation 
of tlie blood Thus the muscular tissue of tlie auricles 
IS roughly only one tenth of that of the two ventricles, 
while the muscular tissue of the right ventricle as com- 
p.irtd with that of the left ventricle is a little less than 
one -third of the latter (1-2 s) In this case there 
would seem to be i disirepamv between the mass of 
the muscle and the a< tu il work clone bv eai h cavity 
It IS probalilc tint the work of the left heart is five or 
SIX limes as great is tint of the right ventricle The 
smillcr diltercnie in the muscular tissue mav lie due 
to the greater mechanical clis idv intigc ittcnd int on 
the arringcmcnt of the musi ular fibres of the right 
ventricle 

Whe n wt c onsider the enormous strain that may be 
thrown upon the wills of the left yentrule during 
exernse it is astonishing to find tint one part of its 
wall, nuntly that of the extreme apex, is only a few 
niilhmetres thick Dr hunsburv points out that the 
heart would tend to rupture at this point if it hid to 
sustain the full pressure of tile blood during the ventn- 
(ulir s\ stoic He suggests that it thi very beginning 
of systole the blood is s*.(uet/iel oue from the apex by 
the prihminiry coiitiactioii il the vortical fibres at tins 
spot As a matter of fact, I e\ is has shown that the 
vortex of the left ve iitrii le is eme of the places where the 
wave of negitivity preceding ccmtraeUon appears 
eirlicst, though the time is short vhich elapses between 
the appe iranee of the w ive at the ape x of tlic v entru Ic 
and that at other puls of the two ventricles It must 
be owni cl that electrical measurements give no support 
to the further hypothesis of the autlior, namely, that 
the circulir band ol fibres surrounding the left ventricle 
must contract later than the spiral fibres 

\ttention is directed to a fact which often escapes 
notice, namely, the large sue of the aorta and big veins 
as compared with the heart Here we liave a pump 
putting out about 4 o? of blood at each stroke into a 
vessel ij inches m diameter, and the big veins entering 
the heart have a total cross-section even larger We 
should be almost justified in speaking therefore, of an 
arterial sac and a venous sac, each serving as a reservoir 
of blood to supply the artenal system and the heart 
respectively 

It is always difficult to judge of the relative value of 
results obtained by different methods in a science with 
which one is not m daily contact In Dr Sainsbury’s 
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account of the venous pulse he raises difficulties 
which are really due to the attempt to make a minute 
comparison between the results of two methods, one of 
which IS accurate to one-thousandth of a second, and 
the other only to onc-twentieth of a second By the 
optical method we can obtain very accurate records of 
the intra-auricular pressure Ihese show small eleva- 
tions of pressure, one due to the contraction of the 
auricle, the second to the beginning of the ventricular 
systole and the sharp closure of the auric ulo-ventncular 
valves, and the third to the accumulation of blood in 
the auricle during the continued contraction of the 
ventricle A tracing of the venous pulse in the neck 
taken with a polygraph also shows three elevations 
which must have a similar causation The middle one 
has been called the ' carotid pulse ’ by Mackenzie, and 
was ast nbed by him to the pulse in the carotid trans- 
mitted to or through the jugular vein This extraneous 
element in the venous pulse ipay possibly be often 
present in the tracings taken by this method, but it is 
really of not much importance whether it is external or 
whether it is due to the propagation of the wave of 
pressure which occurs m the auricle at the beginning of 
systole Within the limits of error of the apparatus the 
‘ r ’ wave may serve to mark the beginning of the 
ventricular systole, since it occurs either at the very 
beginning or within two-hundredths of a second 
afterwards 

In his description of ‘ tone ’ as applied to the heart, 
the author, in common with many clinicians and guided 
by the physiology of a few years ago, takes a view 
which I believe is erroneous He desenbes tone as 
resistance to distension and therefore as a property 
which tomes into plav during diastole to prevent over- 
distension of the heart buch a property would hinder 
rather than further the action of the heart pump The 
filling of the heart is determined by the inflow If the 
inflow increases, the rate of the heart (in the intact 
animal) increases pan passu so that this organ shall 
not be too distended To prevent over-distension the 
strong fibrous sac of the pericardium is provided It is 
important that the heart during diastole should present 
as little resistance as possible to distension, smee any 
resistance would cause a rise of venous pressure and 
impede the circulation If we examine the clinician’s 
idea of a heart with good tone, we find he is really speak- 
mg of a heart with good contractile power, t e one which 
contracts strongly and empties itself, or nearly so, at 
each beat The ‘ tone ’ would be measured rather by 
the systolic volume than by the diastolic volume of the 
heart The tenn, however, is so ambiguous and has 
given rise to so much confusion that it would be better 
not to employ it at all m connexion with the heart 
There are certain other points which one might 
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cnticise, such as the part ascribed to the capillaries m 
the maintenance of the normal resistance of the circula- 
tion, as well as the mechanism of the absorption of drugs 
admmistered subcutaneously But it is on account of 
Its pomt of view that Dr Sainsbury’s book is useful 
and can lie recommended to students 1 1 might, indeed, 
be set to senior students as a subject of commentary 
and criticism from a physiological standpoint If they 
could take the habit of mind of the author with them 
into the wards, their training m physiology would not 
have been in vain E H Starling 


Normal and Abnormal Psychology 

(1) Beyond the Pleasure Principle By Dr Sigm 
Freud Authorised translation from the Second 
German edition by I J M Hubback (The Inter- 
national Psycho-Analytical Library, No 4 ) Pp 
V -t- 90 (London G Allen and Unwin, Ltd , 
1922 ) 6f net 

(2) fundamental Conceptions of Psychoanalyst By 
Dr A A Brill Pp vii-t-344 (London G Allen 
and Unwin, Ltd , 192a ) 13s 6 d net 

(3) 'studies in Psychoanalysts An Account of Twenty- 
seven Concrete Cases preceded by a Theoretical fx- 
position By C Baudoum Translated from the 
French by Eden and Cedar Paul Pp 352 (London 
G Allen and Unwin, Ltd , 1922 ) 12s 6 d net 

(4) Medical Psychology and Psychical Research By 
Dr T W Mitchell Pp vii-(-244 (london 
Methuen and Co , I td , 1922 ) -js 6d net 

(5) The Measurement of Emotion By W Whateley 
Smith (International Library of Psychology, Philo- 
sophy, and Scientific Method ) Pp 184 (London 
Kcgan Paul and Co , Ltd , New York Harcourt, 
Brace and Co , Inc , 1922 ) los 6d net 

(6) Remembering and Forgetting By Prof T II Pear 
Pp XU + 242 (London Methuen and Co, Ltd, 
1922) 7r 6d net 

(*) FREUD’S “ Beyond the Pleasure 

jL Principle ” is not a long essay , but it is 
exceedingly difficult to read, not only because of the 
style in which it is presented, but also on account of 
the philosophical ideas which the author attempts to 
express It is packed full of observations, theories, 
and extensions of theories of great interest and 
originality 

The reader will not always, perhaps, be able to find 
himself in agreement with the argument , but he will 
certainly be stimulated to thmk Originally, Freud’s 
theory worked with fairly simple conceptions The 
“ pleasure-principle ” emerged as a result of actual 
psychoanalytical practice Any mental process 
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originates in a state of tension, which is unpleasant , 
and, in virtue of this principle, moves towards re- 
laxation There is a tendency towards stability 
But this tendency is met and checked by a “ nahtv- 
principle ” to which the sane psyche must adjust itself 
Nevertheless, in the long run this too makes for 
pleasure But phenomena are observed — certain forms 
of play m children, dreams in cases of war-neuroses, 
etc — which seem to indicate a compulsion to repeat 
unplcasurable experiences These show m a high 
degree an instinctive character Considering this 
repetition of unpleasant activitj, Freud accordingly 
puts forward the speculation that instinct might be 
“ a tendency innate in living organic matter impelling 
It towards the reinstatement of an earlier condition ” 

Developing this speculation, Freud reaches the con- 
clusion that the goal of instinct, as of life itself, is 
death Origin illy, again, psychoanalysts had drawn 
a sharp distinction between the “ ego instincts ” and 
the “ sex-instincts ” How, then, could an “ ego- 
instinct ” such as that of self-preservation have death 
as Its goal ? The answer is found to be given in 
Narcissism Self-preservation is in reality libidinous 
The libido IS turned upon the ego and, pro tanio, awav 
from the object Accordingly, instead of the old 
distinction between the “ego-” and “ sc \ instincts,” 
a distinction is now drawn between the “ life- ” and 
“ dcath-instmcts ” These have striven together for 
mastery from the very beginning of the emergence of 
life from the inorganic The “ pleasure principle ” 
marks the “ hfe-mstincts ” with the universal tendency 
of all living matter, namely, to return to the peace of 
the inorganic world The “ reinstatement-compulsion ” 
lies behind it as well as behind the “ dcath-mstincts ” 
of the organism 

Freud advances other highly ingenious and interest 
ing speculations m his essay, of which one is a theoretical 
account of the development of the nervous system, open 
to the assaults of the extenor world only through a 
limited number of special channels which protect it 
from the prodigious energy without But this nervous 
system is unprotected from the instinctive forces which 
arise within the body These are not “ bound ” but 
free moving nerve processes striving for discharge , 
and they give rise to disturbances comparable to the 
traumatic neuroses 

(2) Brill’s “ Fundamental Conceptions of Psycho- 
analysis ” consists of the lectures of a course given to 
students in ^ledagogics in the University of New York 
It is an elementary presentation of the Freudian 
principles and doctrine, and deals with the familiar 
topics of psychoanalytic literature— forgettmg, stam- 
mermg, lapses, mistakes, dreams, etc There is an 
iiyterestmg chapter on the only child, another on 
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selections of vocations The book is diffuse, of a free- 
and-easy style, and full of Americanisms It is pub- 
lished in Fngland, but the type and spelling suggest 
that the plates were cast m America 

(3) Most people come to an inductive sciepce with 
metaphysical presuppositions of one kind or another 
In “ Studies in Psvchoanalysis ” Baudouin makes a 
protest against the spirit of the systematiscr, which 
has “ been the bane ” of the subject The first part 
of the work is taken up with theoretical exposition 
The second consists of 207 pages of cast histones given 
in detail The beginner is w'cll advised, in the trans- 
lators preface, to commence with the cases and read 
the theory afterwards He will thus be in a better 
position to examine the inductions made by the author 
in the light of the fac ts 

Baudouin links up psychoanalytic theory with 
general psychology He is an eclectic, aci opting 
principles from authors of wdelv differing views, and 
adding to them views of his own IIis most jicrsonal 
contnlmtion to the practice of psychotlierapeulics is 
his conjoint use of psychoanalysis and suggestion 
He IS averse to the practui of either alone The 
employment of the two methods together has been 
much erituiscd, many analysts condemning it out- 
right , neverthikss it is difficult to see how suggestion 
can be kept out of an analysis >\s the author remarks, 

“ transference ” is an effective relitionship between the 
analyst and the patient, m which the ideoreflexes of 
suggestion occur naturallv This appears to be so, 
and therefore a controlled use of suggestion would 
seem to be reasonable The present forms of sugges- 
tion and of analysis grew m two parallel lines of 
development from a common origin Psychoinalysis 
was, in the first instance, practised on subjects in the 
hypnotic stale 

The histones of the cases given are interesting, and 
range from tho^e of quite young clildren to adults 
The book is well tianslated A good glossary of 
psychoanalytical terms is provided, as well as a 
bibliography and a very complete index 

(4) Dr T W Mitchell is president of the Society 
for Psychical Research, and m his work on medical 
psychology he discusses a number of facts derived from 
abnormal and pathological psychology with the view of 
throwing light upon “ psychic ” problems The mam 
topic treated is multiple personality — for the account 
given of the appreciation of time by somnambules and 
the case of hysteria described in detail really relate to 
this An account is given of an interesting senes of 
experiments carried out by the author, which con- 
sisted m the performance of post-hypnotic suggestions 
mvolwr^ the appreciation of lapse of time on the 
part of the subject Mitchell considers that, whether 

K I 
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we treat the data as orthodox men of science or 
transcend entail V, there is a Jarge residuum of un- 
explained phenomena In view of the controversy 
alluded to above, it is interesting to note that Mitchell’s 
hysterical patient, in whom several “ personalities ” 
developed, was ultimately cured, partially by analysis 
carried out in the hypnotic state, and partially by 
word-association tests m the waking state Besides 
the study of this ctse, the well-known classical cases are 
recounted and disiusstd 

I he latter chapter deals with body and soul The 
author examines the various ps>cho physical theories 
in connexion with abnormal and pathological states , 
and the existence of a transcendental “ soul,” as the 
substrate of consciousness, is put forward as a legitimate 
hypothesis by which to account for some of the striking 
phenomena of multiple personality Thus straying 
into the “ vaguer regions of transcendental specula- 
tion,” the author strangely makes no mention of 
hylomorphism, into which theory the facts would 
seem to ht as well as into those of Plato or Descartes 

(5) \ great deal has been written on the emotions, 
both Irom the point of view of their expression and 
from that of introspective description But it is only 
recently that much experimental investigation has 
been devoted to them Mr Whatclc) Smith attacks 
the problem m an experimental manner, and his 
“Measurement of Emotion” is one of the pioneer 
steps in that direction The author, using the psycho- 
galvanic reflex, real tion times, and reproduction tests 
as indicative of emotional changes, carried out a 
senes ot experiments on fifty subjects in order to 
ascertain the effect of emotion upon memory Measure- 
ments were taken for too rtaetions to stimulus words 
(modified Jung list), and a number of these words were 
later learned by heart and reproduced at intervals by 
the subjects Thus a memory value, to be correlated 
with the affective value of the words in question, was 
obtained 

It was found that affective tone is of two kinds, 
positive and negative, and that positively toned words 
tend to be remembered, while negatively toned ones 
tend to be forgotten The galvanometer records both 
kinds of tone Reaction times and failures in repro- 
duction are, in general, signs of negatively-toned 
words Reaction-word experiments were also carried 
out with subjects under the influence of alcohol It 
was found in these cases that highly-toned reactions 
gained and moderately-toned ones lost , and that the 
reactions m general regressed towards an all-or-none, 
or protopathic, type The research is a well-planned 
one, and some of the conclusions valuable not only in 
themselves, but also in their applications to other 
problems in psychology 
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(6) Prof Pear’s work on memory is not an ordinary 
text-book on the subject In the first place, it is a 
popular exposition, growing out of a nucleus of lectures 
originally delivered to officers of the R A M C on the 
normal functions of memory, intended to help them 
to estimate abnormalities in their patients In the 
second place, its net is cast wide enough to include 
much that is usually not treated in formal discussions 
of the topic 

Pc<ir deals with the nature of memory and the 
mechanism of rcmemliering, as well as of the process 
of forgetting There is an important chapter on the 
functions of the image, in which the question of “ image- 
less thought ” IS treated, and much on dreams, their 
mechanism and analvsiSk This last has become very 
prominent of recent vevrs in relation to memory in 
connexion with psychoanalysis The book has appen- 
dices on svncesthesia, number forms, muscular skill, 
and the significance for problems of memory of some 
recent experiments (Head s and Rivers’s) on the nervous 
system It is written m the characteristic brcc/y style 
of Prof Pear, and should be of v alue as an easy intro 
ductory avenue to the subject of which it treats 


Carotin-like Colours in Plant and 
Animal Tissues 

Caroimoids and Related Pigments the Chromoltpoids 
By Prof Leroy S Palmer (American ( hemical 
Society Monograph Series ) Pp 316 (New York 
Ihe Chemical Catalog ( o Inc , 1922) 4 so dollars 

T O all who are interested in the investigation of the 
colourmg matters produced by Nature in the 
vegetable and animal kingdoms this work should be 
welcome It forms one of a monograph series, being 
produced under the auspices of the American Chemical 
Societv in accordance with an arrangement with the 
Inter-Alhed Conference on Pure and Applied Chemistry 
which met m July 1919 The series will form a very 
valuable addition to chemical literature in the English 
language if all the volumes deal as thorouglily with 
their respective subjects as does this one 
The author restricts himself to red, orange, and yellow 
pigments which can be extracted from the tissues by 
fat solvents — the carotinoids and related colourmg 
matters The opening chapter contains a very neces- 
sary review of the nomenclature in use, in the course of 
which the various irregularities and overlappings that 
exist are clearly indicated and the methods of nomen- 
clature used in the treatise itself is set out This 
chapter is, of necessity , rather disjointed m character, 
and the section dealing with non-carotmoid plant pig- 
ments is poor For the sake of convenience the author, 
when passing to the description of the carotmoids which 
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occur in plant life, adapts the subdivision of his field 
into carotinoids in Phanerogams (th ii ) and caro- 
tmoids in Cryptogams (th in ) Although, as ad- 
mitted by the writer, there is no logical reason for so 
doing, as the various pigments are widely distributed 
through Nature, this method of treatment has been 
worked up in an interesting manner and the interest 
deepens as each group is dealt with 
Passing from plrnt to ammal life, the literature ton- 
cerning tlu occurrence of carotinoid pigment in Verte- 
brates (ch IV ) and Invertebrates (ch v ) is surveyed 
Later ehapters deal with the very highly interesting 
problems com erning the chemieal and biological re- 
lationships whieh may exist between plant and animal 
carotinoids, tlso with the ideas that have been put 
forward < oncoming the functions whieh earotinoids 
perform m plant and animal life 

1 hree i hapters arc devoted to the description respec- 
tively of the methods of isolation, the projiertics and 
methods of identifie ition, and the quantitative estima- 
tion of earotinoids Interesting plates show the crystal 
forms of several pigments of this group, also speetro- 
photogriphii records of their alisorption bands \ 
summary follows each chapter 

\ e omprchensiv e bibliography is included, and 
followed by author and subject indexes — which, how- 
ever, cannot la described as complete It is unfor- 
tunate that in places careless phraseology is used, which 
considerablv detracts from the pleasure of the reader 
I he volume contains a very large mass of information 
that will be invaluable to all investigators working in 
tins field 

Paradoxical Science 

Die Constilutwn of the Universe (The Theory of 
Inter St sience) dedicated to my Subscribers I 5 y Louis 
btromeyer Pp xx4-25s+xv (Bangalore Higgin- 
bothams, Ltd , 1922 ) n p 

M ost secretaries of local scientific societies (as 
well as many other people) have evpenence of 
the men who possesses the type of mind exemplified in 
this book a mind as attracted by seientific hypothesis 
as a moth to a flame, and as wanting in discretion as 
the moth The author is a mining engineer in India, 
and in his preface writes not without some modest 
sense of his temerity m composing this book and 
inducmg a number of friends to finance its publication 
A few words of apology, however, and particularly 
the confession that it has been written hastily and 
without opportunity to consult proper scientific 
literature, will scarcely excuse so hardy a piece of 
presumption No man occupied with practical affairs, 
especially if his work is based on the application of 
NO 2784, A OL III] 


physical science like mining, would ful to adopt an 
attitude of severe disapprov al towards an amateur who, 
while confessedly ignorant, proposed to reverse all the 
conclusions arrived at bv men experienced in these 
affairs, and to substitute whollv new theories and 
methods , y et most practu al arts are rel itivclv simple, 
eompared with the vast and complex structure of 
modern science, which these amateurs arc eager to 
raze and rebuild It is, indeed, remarkable that this 
obvious consideration should not prevent men, often 
capable and successful m their own work, from em- 
barking on so foolish an enterprise, and imagining 
that they 

‘ Can tell us easy how the world was made, 

As if they h id been brought up to the trade, 

And whcthci chance necessity or matter 
Contrived the whole establishment of nature ’ 
Hus Ijook beirs the tvpical mirks of its tlass a 
title of ample scope, chapter-headings of appropriate 
V agueness (“ 1 lie Fundamentals,” “ Form and Posture,” 
‘‘ ( o-ordin ition,” “Phases” etc), arguments in an 
involved pscudo-philosopliu al style, and as befits such 
a work at the prese nt day, prcocc upation with relativity 
and the magic nvme of Einstein By request, the 
author has included a chipltr speciallv devoted to 
the criticism of “modern theories”, it is surprising 
to find the bulk of this devoted to olijcctions igamst 
a subject so relatively simple as the kinetic thcorv of 
gases and of matter generally 

The objections here raised (and they are typinl of 
those lirought forward elsewhere n the book) merely 
show, when examined, that the theories in question 
have proved difficult to the author’s comprehension, 
and difficulties of this kind arc probably the bond of 
union between the author and his supporters Ihere 
IS nothing to be ashami d of in finding theories difficult 
to understind, especially if, as is often the case, they 
require an acquaintance with malliematics and a back- 
ground of phvsical knowledge which arc themselves 
only attainable by careful study ‘'uch difficulties are 
by no me.ins a mark of inferior abilitv the late Lord 
Rayleigh, for example mentioned at a British Associa- 
tion meeting some years ago that he had formed no 
opinion on a certain result in the theory of diffraction, 
obtained by Sommcrfeld, because to ipprcciate the 
matter propcily would require a fortnight’s serious 
reading, which he did not feel ready to give to it 
But m science, as in religion, there are some who by 
their own unaided powers 

"Will undertake the universe to fathom, 

From infinite down to a single atom 

And, where they’ve least capacity to doubt, 

Are wont t’ appear most perempt’ry and stout ” 
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One IS tempted, mdeed, to go on quotmg Samuel 
Butler, who, whatever the quality of his rhymes, 
summed up the truth of this matter in a few caustic 
passages For language adequate to describe the 
obscurity and tedium of such books one would need 
the powers of a Swift or a Pope 


Our Bookshelf 

(1) A Neie Manual of Logarithms to Seven Places of 

Decimals Edited by Dr Bruhns Thirteenth 
Stereotype edition Pp xxiv + 6io (London 

Chapman and Hall, Ltd , 1922 ) 12s 6 d net 

(2) Tables of v/i-r* and for Use tn Partial 
Correlation and tn Trigonometry By Dr J R 
Mmer Pp 49 (Baltimore, Md The Johns 
Hopkms Press, 1922 ) i dollar 

(3) Two-figure Tables Compiled by C R G Cosens 
On Card, 10 in x 4} in (Cambridge Bowes and 
Bowes , London Macmillan and Co , Ltd , n d ) 
6 d Quantities of one or more dozens supplied at 
4S per dozen 

(i) The first table in this edition of Dr Bruhns’ 
Manual is a reprmt of Kohler’s table of logarithms of 
integers from 10000 to 100000, covermg 180 pages 
Auxiliary tables of proportional parts at the side of 
each page give all necessary assistance to a computer 
m finding the logarithms of six- and seven-figure 
numbers Eight-figure logarithms of integers between 
100000 and 108000 are not given, as m the origmal 
Kohler and the modem Chambers, “ since the addition 
of logarithms of numbers from 100000 to 108000 does 
not appear to offer a sufficient advantage” With 
this we do not agree Eight places of decimals in 
logarithmic work m dealmg with numbers that slightly 
exceed i 0 are only equivalent to seven places for 
numbers m the neighbourhood of 9 o Withm recent 
years the present reviewer was engaged m computmg 
work m which the eight-figure logarithm was essential 
for numbers just greater than to In fact it was only 
regretted that the eighth figure was not available from 
100000 to 115000 

There follow tables of the logarithms of sm x, cos *, 
tan X, and cot *, the entries being given at intervals 
of one second from *-0° to *=6*, and at ten-second 
mtervals from 6° to 45° In the latter range six pages 
are assigned to each degree of arc, whereas one page is 
given to each mmute from o' to 10' The tables of 
differences and proportional parts on each page give 
every help needed in interpolation 
A few mmor tables are added to the above mam 
ones The tables on each page are set out m an 
attractive way, and the new edition will be found to 
be a very serviceable one 

(2) The tables in this pamphlet give the numerical 
values of J(x - r*) and i - r* to six decimal places for 
values of r between o o and 1 0 at intervals of o 0001 
Differences and subsidiary tables for mterpolation arc 
not Thus the table gives the consecutive 
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and a, slide-rule calculation is necessary to evaluate the 
function when r=o 8237463 
The tables were calculated with a view to their 
bearmg on partial correlation coeffiaents they serve 
equally to determine cos & and cos® from sin 0 by a 
smgle reading 

(3) On the two sides of this card are printed the 
numerical values of sixteen functions, x®, **, ^x, i/x, 
xt, i/x, logjj X, log, X, r*, <"*, sin *, cos x, tan *, sinh x, 
cosh *, and tanh x, the mtervals for x being 0 i between 
o o and 5 o, and o 5 between 5 o and 10 o In tabulat- 
ing the circular functions, x is measured m radians and 
not in degrees Except in special cases two-figure 
accuracy is retamed throughout This amount of 
accuracy is sufficient for plotting many elementary 
graphs for the purpose of which the card is primarily 
mtended W E II B 

Essai d'optique sur la gradation de la lumiere Par 
Pierre Bouguer (Collection “ Les Maitres de la 
Pens6e scientifique ”) Pp xx + 130 (Pans Gauthier- 
Villars et Cie, 1921 ) 3 francs 
Pierre Bouguer was bom at Croisic in 1698 At 
an early age he was initiated m mathematics and 
problems of navigation by his father, who was one of 
the best hydrographers of his time When only 
fifteen years of age he occupied the chair of his father, 
who had just died, and afterwards distinguished 
himself by his researches m physics, astronomy, and 
navigation He is remembered to-day principally 
by his work on photometry, and by his expedition to 
Peru m 1735 to carry out a measurement of a degree 
of latitude, thus contributing to the solution of the 
important problem of the figure of the earth It was 
dunng this expedition that he obtained an estimate 
of the mean density of the earth from pendulum 
observations m the neighbourhood of Chimborazo 
The present essay, in which he laid down the funda- 
mental bases of the science of photometry, is repro- 
duced from the ongmal text of 1729 The author 
discusses methods of measuring the mtensity of light, 
the manner m which the mtensity is changed by reflec- 
tion or by absorption, and explams how to calculate the 
dimmution m the mtensity after the light has passed 
through vanous thicknesses of the absorbing medium 
His work IS distmguished by its clarity and the masterly 
realisation of the essential pomts in the problem to be 
solved 

The Internal Combustion Engine a Text-book for the 
Use of Students and Engineers By H E Wimpens 
Fourth edition (revised and enlarged) Pp xvi + 320 
(London, Bombay and Sydney Constable and Co , 
Ltd , 1922 ) X2r 6d net 

It is not surprising that a fourth edition of this valuable 
work should have been called for withm thirteen years 
after its first publication As is well known, the pro- 
gress of the mtemal combustion engme during Hie war 
was very rapid, due largely to aviation By rearrangitfg 
some of the older matter, the author has been able to 
give an account of these advances, mcludmg recent 
experimental woric on explosions in closed vessels, and 
modem fuels and fuel mixtures suitable for use in petrol 
engmes The chapter on the efficiency of petrol cn^es 
has also been brought up-to-date and now mchidlea 
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some matter referring to the loss of power at altitudes 
m aero engmes Two methods have been proposed for 
getting rid of this difficulty, namely, the production of 
an artificial atmosphere by means of a blower in the 
carburettor intake, or using an oversize engine, which 
IS kept throttled down at low altitude In either rase, 
the object is to design an engine which can develop 
constant power up to a certain height For altitudes 
up to 20 000 feet, the over-dimensioned engine appears 
to be considered the simpler solution 

Mazes and Labyrinths A General Account of Their 
History and Developments IJy W II Matthews 
Pp XV 111 + 254 (London Longmans, Green and 
Co , 1922 ) i8r net 

Mr Matthews who does not pretend to be a trained 
archaiologist, tells us that his book originated in a 
question addressed to him bv his little son as he played 
on the seashore, “ Father, who made mazes first of 
all ? ” As his bibliography shows, he has studied the 
literature of the subject, and he has collected much 
information summarised in a popular waj He begins 
with the two great l.ibynnths of antiquity, that at 
Knossos m Crete, and the second near l^ke Moens in 
Fgvpt In describing these, he depends on the safe 
guidance of Sir A Evans and Prof Flmders Petrie 
The former was based on a tradition of the complex 
of buildings forming the royal palace, the latter was 
possiblj used for sepulchral purposes Though, as 
Sir James P razer suggests, the dancing-places associated 
with these ancient labyrinths may have been used iii 
some magical way connected with sun worship, it is 
difficult to connect them with modern mazes, like those 
at Hampton ( ourt or Hatfield, adjur ts to garden 
planning, and intended for the amusement of visitors 
The best part of the book is the collection from various 
sources of illustrations of various types of mazes 
Many of these have been destroyed in modern times 
and this book may serve a useful purpose in directing 
attention to their interest, and mav tend towards the 
preservation of those which survive to our day 

The Outdoor Boy Edited by Eric Wood (I he 
Modern Boy’s Library ) Pp 280 (London 
Cassell and Co , Ltd , n d ) ^s net ■ 

Probably no class of the community takes a greater 
mterest in the education of their sons than the readers 
of Nature While the most suitable form of educa- 
tion will long remain the subject of debate, few will 
deny the importance of the out-of-doors side, both 
from the point of view of awakening a love for and an 
interest in Nature and preparing for the duties of 
citizenship 

The book before us, one of a series edited by Mr 
Eric Wood, IS divided between scout-craft and Nature- 
craft, the idea being to convey to the boy in a clear 
and simple manner many of those things which he 
most wishes to know The scout-craft section appears 
to us most admirable and should be a mine of informa- 
tion to»many a boy who is unable to join an actual 
scout troop The Nature-craft section consists of an 
excellent chapter on bird study and similar chapters 
packed with mformation about the insect world 
Boys upon whom we have tried the test find it alto- 
gether admirable 
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A Text-book of Quantttalive Chemical Andysts By 
Dr A C Gumming and Dr S A Kay Fourth 
edition Pp XV + 432 (London Gurney and 
Jackson , Edinburgh Oliver and Boyd, 1923 ) 
i5r net 

Thf first edition of this book was published in 1913, 
and the appearance of the fourth edition less than ten 
years later shows that it has been found in practice 
a most useful guide to students Five present volume 
should provide a sound course of quantitative analysis 
for students in universities and technical schools It 
IS very practical, and gives many hints to students 
which will save the time of teachers The reduction 
method with Devarda’s alloy might have been given 
for the estimation of nitrates, instead of the one with 
reduced iron, which is less satisfactory In the desenp- 
tion of the Lunge nitrometer no mention is made of 
the important correction for tlie solubihtv of nitric 
OAidc in the acid The directions for the preparation 
of cupferron reagent on p 410 will be found useful, 
as the price charged for this substance is almost 
prohibitive ^ 

Group Psychology and the Analysis of the Lgo By Dr 
Sigm hreud Authorised translation Iiy James 
Strachey (The International Psyi ho- Analytical 
library, No 6) Pp v + 134 (London G Allen 
and Unwm, I td , 1922 ) js 6 d net 
A ( oon and clear translation of Freud’s short essay on 
group psychology is given bv Mr Strachey The work 
begins bv a brief ex.iniination of the views of earlier 
writers, parti< ularlv of Le Hon ind M'Dougall 
Freud’s own method of approach to social psychology 
IS naturally bv way of an analysis of the motives of 
individual behaviour He treits the group as a collec- 
tion of persons bound together by some form of love 
relationship, and to the foi mation of the group ascribes 
what to many will appear to I e an overweighted im- 
portance to the leader His discussions of the phe- 
nomena of “ identifii ition,” and of the relations of 
“ being m love and hypnosis,” are interesting in them- 
selves , but his application of the results of his dis- 
( ussions to the explanation of social behaviour is not 
convincing 

hlementary Organic Chemistry By W 11 Barrett 
Pp 256 (Oxford Clarendon Press, London 
Oxford University Press, 1932 ) 4^ 6 d net 
During the last two or three years a number of ele- 
mentary books on organic chemistry have appeared, 
and It may be doubted whether any purpose is served 
by further multiplication of the same material treated 
m the same way The present volume has no very 
new features, but it gives a very clear and interesting 
account of the fundamental facts and theones of 
organic chemistry suitable for students preparmg for 
scholarships at the universities It also provides a 
course suitable for those beginning the subject m the 
universities, and for medical students Experiments 
are included The section on stereochemistry is 
particularly good, and a chapter is devoted to general 
methods of synthesis and analysis The very moderate 
pnee of the book and its undoubted merit should make 
It popular 
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Letters to the Editor. 

\Tke Editor does not hold himself responsible for | 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURfc No notice is 
taken of anonymous communications ] 

The Optical Spectrum of Hafnium 
During the progress of the work of Coster and 
Hevesy on the concentration and isolation of the 
new element hafnium (atomic number 72) the dis 
covery of which was announced in Nature of 
January 20, p 79 we have exammed spectroscopically 
a large number of their preparations in order to 
establish the optical spectrum of hafnium, and at 
the same time to assist in the chemical work on its 
isolation In all our exposures we have for the 
sake of comparison also photographed the spectrum 
of a specimen of very pure zirconium prepared by 
Coster and Hevesy from commercial zirconium by 
removing the hafnium content 

The spectra were photographed with a Hilger 
quartz spectrograph of largest size and in our 
preliminary work we have confined ourselves to the 
spectral region between 2500 ^500 A U which 
could be exposed in a single setting of the spectro- 
graph The spectra were produceil in an ordinary 
carbon arc the salts being placed on the cathode 
The lines which are given in the table below as the 
most prominent hafnium lines in the region mentioned 
are all lines which were not visible in an intense 
spectrum of the purified zirconium while their 
intensity increased gradually in the preparations 
which by X ray analysis were found to contain 
hafnium in increasing amounts 1 n the last specimens 
prepared by Coster and Hevesy and estimated to 
contain about 90 per cent hafnium the lines ascribed 
to hafnium were among the most intense lines in 
the spectrum In the table is given the wave length 
X m international A U in air measured against 
iron normals and an estimation of the relative 
intensity I in the usual scale (strongest lines denoted 
by 6) 
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We have examined the hafnium preparations for 
the presence of the lines belonging to the character- 
istic spectrum ascribed by Urbain (Comptes rendus, 
t 152, 1911 p 141) to an element celtium belonging 
to the family of rare earths and the discovery of 
which was announced by him several years ago 
By Dauvillier and Urbam {Comptes rendus, t 174, 
1922, pp 1347 and 1349 Nature, February 17, 
p 218) this element was assumed to possess the 
atomic number 72 Not the slightest trace, however, 
of any of Urbain’s lines appeared on our plates 
Although the minerals used as starting-point for 
the work of Coster and Hevesy containeil rare earth 
elements in tconsideniKbteoamount, the only elements 
besides hafnium ^hich could be detect^ spectro- 
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scopically in their preparations were zirconium and 
titanium It is interesting to notice that some of 
the most promment hafnium lines have been present 
as weak lines in zirconium spectra measured by 
earlier investigators Thus Bachem (Diss , Bonn, 
1910) states the presence m his zirconium spectrum 
of the Imes marked in the above table with an 
asterisk and in several places he states without 
giving any measurements tne presence of weak lines, 
which probably are identical with other of our 
hafnium lines 

A fuller account of the hafnium spectrum, with 
measurements of the wave-lengths of the character- 
istic lines throughout the region which is obtainable 
photographically, will appear shortly 

H M Hansen 
S Wernfr 

Universitetets Institut for teoretisk hysik, 
Copenhagen February 23 


Echinoderm J.arvn and their Bearing on 
Glassification 

The object of my reply to Prof MacBndc (Nature 
December 16 1922, p 806) was not to discuss the 
classification of Asteroids but to protest against the 
character of his unprovoked attack on me An 
adequate discussion of the (juestion which group of 
starfishes is the more primitive the Phanerozoma or 
the bpmulosa requires very much more space than 
that allotted to a correspondence m Nature What 
I wanted to prove — and, I think, did prove —was the 
want of foundation in Prof Mac Bride s sweeping 
statement thit all admit the Spmulosa to be the 
more primitive gioup tending to represent my view 
as to this point as jierfcctly absurd 

Prof MacBride now states (Nature, January 13, 
p 47) that m my original work I forgot that the 
Brachiolaria larva was found m Spmulos i but referred 
it to Forcipulata only It is dilhcult to understand 
how I could have forgotten this seeing that I have 
myself reared the larva of A sienna pecltmfera and 
found it to be a Brachiolaria , moreover m the very 
place (p 220) where 1 arrive at the objection.ible 
conclusion that the Brachiolaria is a specialised not 
a primitive larval form I begin with this statement 
‘ While It would thus appear to be a rule that the 
larval of the Phanerozonii have no Brachiolaria- 
stage the facts known of the development of the 
bpmulosa and the Forcipulata (Cryptozonia) seem to 
indicate tliat their larval are characteristic through 
having a Brachiolaria -stage ‘ Is it too much to ask 
that, before thus criticising my work and accusing 
me of omissions, of which I am not guilty, or of 
absurd opinions (« g of regarding the metamorphosis 
of Lchmoderms as metagenesis) which I have never 
set forth. Prof MacBride would at least read the 
questionable paragraphs in that work ’ 1 have never 

stated tliat the case of the regenerating larva, 
Ophiopluteus opulentus, even if it undergoes complete 
metamorphosis a second time, must alter our views 
as to the signification of Echinoderm larvae m general, 
only that this would represent a quite exceptional 
and unique case of metagenesis among Lchmoderms 

Regarding the classification of Asteroids I will say 
only that the physiological and anatomical reasons 
given by Prof MacBnde for regarding the Astro- 
pectmids “ as Asteroids secondanly modified for a 
life on sand ” would scarcely be accepted as a sound 
basis for classification by any modem specialist on 
Asteroids, those students of the external features 
of preserved specimens only," as Prof MacBride 
rather contemptuously characterises them May 1 
only direct Prof Maefede’s attention to the fact tWt 
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numerous Astropectinids live exclusively on a muddy i 
bottom, and also that numerous Spmulosa and 
Forcipulata live on a sandy or muddy bottom 

Prof MacBnde states that my appeal to Dr ' 
Bather’s reply is quite mistaken because 1 forget 
that ' what Dr Bither objected to was my [Prof 
MacBnde s] fathering of Dr Morlenscn s views on 
him ' May I only quote the following sentence from 
Dr Bather s reply ‘ It is not foi me to break any 
lances 'in defence of Dr Mortensen but if Prof 
M icBridc 13 acqu tinted with Dr Mortensen s Studies 
in the Development of Crinoids’ I am rather 
astonished that he should so belittle our Danish col- 
league s work on those lines ' If this sentence is meant 
by Dr Bather to express his substantial agreement 
witli Prof MacBnde iii their views on Echmoderms or 
to repudi ite Prof MacBnde s fathering of my views 
on him 1 am very sorry that I shall have to moderate 
very considerably the admiration which I have always 
had for his lucid way of expressing his opinions 

To Prof Gemmills remarks (Naturl January 
p ^7) I must reply very decidedly that I im not 
narrowing dowm the Ph inerozoni.i to include only 
the family Astropoctinidae The families 1 uidiid«e, 
Aichastcridi and Goniasterida at least arc likewise 
typical Pham roronia On the other hand the position 
of the Astennida: and the Gymn istcnda; is just one of 
the we ik points in the classihcation of Asteroids and 
the Ivttir cm by no meins be said to be frankly 
Pli mcrozon itc 

The conclusion that since the larvas of the two 
families Astropectinidae ind Luidiidaj (not of the 
Astrojiectmidac alone as Prof Gemtnill states, by mad 
vertence of course) regarded (by most specialists on 
Asteroids) as the more primitive forms, have no 
sucking disc the existence of such i disi m the larva: 
of those groups regarded (by most sjieiiilists on 
Asteroids) is more speci ihstd tyjies, is a secondary 
adiption, may possibly, not be inevitable’ but, 
in any case this conclusion is not illogic<il or absurd 
I lu\t no direct interest m maintaining the Brichio 
lam to be a secondarily specialised larval type If 
conclusive proof is given tli it the Brachiolaria is the 
primitive the Astropectinid larva the siKciilistd 
loim I shall not hesitite to drop my present view 
But I must maintain that this view is not unjustified 
bv the f lets so far known 

I am sure Prof Gemmill will agree with me as to 
tlu desirability of researches on the develojiment ind 
metamorphosis (and not least the postenibryonal 
d(vclopment) of miny more forms than those few 
which have been studied up to now Not even the 
development and metamorphosis of Asteropecten Ins 
bien studied by means of modern methods the re 
searches of Joh Muller and Metchnikoff still remain 
ing the only base of our knowledge of this subject 
1 hope very sincerely that Prof t^emmill will extend 
his admirable studies to this and many other 
Asteroids as I also hope that both he and Prof 
M icBride will agree that my efforts to widen our 
knowledge of the development of fehmoderms are 
not entirely without value and that the views 
expressed m my work, however much they mav dis 
xgree m them, are not entiicly without reasonable 
foundation Th MoRxiiNbFN 

Zoological Museum, Copenhagen, 

January 22 


I SHALL summarise the points at issue between 
Dr Mortensen and myself as bnelly as possible 
He complains that I made an unprovoked personal 
attack ’ on him Nothmg was further from my in- 
tentions The ■so-called attack was a criticism of 
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certain views attributed to Dr Mortensen by Dr 
Bather m a review of one of Dr Mortensen s recent 
works m Naturi- Dr Bather seemed to thmk that 
Dr Mortensen believed th it after all the development 
of hchinoilerms might be an alternation of generations 
as Johannes Muller originally suggested As Dr 
Mortensen has unreservedly repudiated this view 
there is nothing more to be saul on this point 

But Dr Mortensen did say that the hxed stage in 
the development of Asteroids (discovered by me m 
1803) was of secomlary charicter beemsc it was 
absent m two families (Astropectinid e and 1 uidiidie) 
classed together as Paxillosa I had a perfect nght 
to comment severely on statements such as these, 
because (i) the fixed stage is found m the most widely 
diverse families belonging to two of the great primary 
divisions of Astcioidea (2) The fixed stage regarded 
as an ancestral reminiscence enables us to understand 
how and w hy the ancestors of Asteroidea passed from 
the stage of frcc-sw iinming bilaterally symmetrical 
animals to the stage of radially symmclrual forms 
creeping over the bottom (3) If Dr Mortensen had 
known what he as a specialist in Eihinoderms might 
tcasonably be expected to know namely what has been 
determined as to the physiology and habits of I iiidia 
and Astropecten he could never have regarded them 
as primitive but would have rieognistd tliem as what 
they are, the most speci ihsed of all Asteroide i 

It IS not a question of the ground on which paiti- 
eular starfish <an be ilredgtd up hvery marine 
biologist knows that sporadic individuals of rock and 
gravel inhabiting species can be dredged on sand or 
mud 1 he dredge indeed /ives no prt< ise inform ition 
as to tht hibitatof 1 spec its for the bottom is usually 
patchy But 1 uidiaand Astropecten when obsirved 
.» lift arc found to be bun owing iptcies which when at 
lest arc almost completely buried in the sand nr mud 
m which thev live like many Ophiuroids and the 
structure of the arms is modified in rcl ition to such 
habits A fixed stage in the ontogeny of such forms 
would b( an impossibility, for m such an enviionment 
the larv i would find nothing to which it could at^gtfh 
Itself By a hapjiy coincidence I received i^lln w 
days ago Part V ol W K Spencer s PalaM/oic 
Astcrozoa In this work I lead The existen* of 
large marginals throws no light on the alfinil* of 
extinct species but it dots throw light on the s^ape 
of the arm (i e it is ad iptive) When the arm is 
fl it iiid the dorsal skeleton reduced to a flexible mem 
branc thi borders of the arms must be strengthened 
Dr Mortensen accused me of referring contemptu- 
ously to certain specialist students of extern il features 
only I am afraid I must plead guilty on this count 
I have spent weary time in going through the ponder- 
ous works of Sladen and Ludwig and so fir as any 
attemjit to eorrelate structure with function is con- 
cerned, these authors might just as well have been 
d« scribing postage stamps as Asteroidea 'The 
distinction between Ph incrozonia and Cryptozonia 
was made by Sladen The Phanerozonia were stated 
by him to be the original and primitive group (al 
because fossil starfish were all phancrozonate, (6) 
because cryptozonale forms when young are phanero- 
/onate 

I have never been able to find the evidence on 
which (6) IS based I have often seen young imagines 
of Astenas and Astenna but there is certainly nothmg 
phanerozonate in their appearance Statement 
{a) IS absolutely inaccurate If Dr Mortensen is open 
to conviction on this point let him study \A K 
Spencer s monograph, where he w ill find every fossil 
form from Palsozoic strata carefully described, and 
further, an attempt made to correlate its structure 
with Its probable habits He will learn that Crypto- 
zoma are just as old as Phanerozonia, and that the 
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oldest starfish of all are neither Crypto/onato nor 
Phanerozonate and have no plates corresponding to 
the marginals of Astropecten at all 

Lastly as to the accusation that 1 belittled Dr 
Mortensen’s work I have no wish to depreciate his 
work but with the exception of the treatise on the 
Cnnoids (Comatuhdae) which is irrelevant to the point 
at issue, It IS not what I regard as embryology at all 
By that term I understand the attempt to follow 
through the development of the organs of the adult 
from their beginnings in the embryo or larva with a 
view of obtaining light on the ancestry of species 
Dr Mortensen s researches on Echinoderm larvje have 
been purely classifacatory, and he has done valuable 
work in determining which larval forms belong to 
certain adults His recent work on Comatulida; it is 
true IS embryological he has confirmed the results 
of Bury and extended them to other species , but he 
dismibsts the conclusions of other embryologists 
without sufficient consideration of facts 

E W MacBride 

Imperial College of Science and lechnolog>. 

South Kensington, London, b W 
1 ebruarv 2 


Medical Education 

I AM sorry Prof Dakin (Nature, February 3, p 
151) should think my letter (Nature, January 
t 3 p 50 ) merely an attempt to open another dis- 
cussion on evolution 1 do not know how I could 
have expressed mjself more clearly Manifestly, a 
know ledge of such things as the anatomy of frogs and 
dog fish cannot persist in the minds of medical 
students or be ustlul to them intellectuallv or pro- 
fessionally unlo's linked with other studies They 
can be so linked only through truths about develop- 
ment variation heredity and evolution But here 
the naturalist is in conflict with the physiologists, 
psychologists pathologists, and medical men into 
whose hantk the students pass and whose opinions, 
abundantly supported by evidence, they always 
adopt 

It IS one thing to demonstrate that evolution has 
occurred, and for this none are better qualified than 
naturalists But evolution is not disputed by 
medical men, though owmg to the biology they 
learn, few give it a thought It is quite another 
thing to demonstrate the method of evolution Here 
to say the least, naturalists are not in a position to 
Ignore evidence derived from other sciences For 
example, they have very diverse opinions about 
fluctuations But did ever a naturalist see a fluctua- 
tion in a living being existing under natural condi 
tions, other than man (e g a sparrow or bouse fly, 
the most famUiar of all) ? If he did, was he able to 
follow that being throughout its career and test the 
influence of that fluctuation on its hfe ? If he did, 
was he able to note the effect on offspnng and 
descendants ’ 

Very obviously our whole tmmedtate knowledge of 
fluctuations, natural selection and the method of 
evolution is denved from human beings among 
whom alone we are able to observe wnth that suffi- 
®*ciency and mmuteness which extreme familianty 
confers Thus every man (not only Prof Dakm’s 
superman) knows that powers of resistmg the car- 
nivorous bacillus of tubCTculosis occur in all shades 
between wide extremes (therefore they are fluctua- 
tions) that they tend to run in f am dies (therefore 
they are inheritable) , that the less resistant tend to 
perisli and the more resistant to survive (therefore 
there is natural selection) , that every race is r^stant 
n proportion to the leng^ and severity of its suffer- 
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mgs (therefore natural selection is the antecedent 
of evolution) , and that what is true of tuberculosis 
is true also of every lethal and prevalent disease 
(therefore the instances are in thousands and include 
all the world and all humanity — mdeed every case m 
which we are able to observe closely) 

Naturalists, unable to observe eitoer fluctuations or 
natural selection among plants and lower animals, 
must get their ideas about the method of evolution 
either from observations on man or else tlirough mere 
guessing Apparently they prefer not only to guess 
but to claim scientific status for their guesses After 
all, man is an animal I do not know why he should 
be thought unworthy of study 

What does Prof Dakin mean by " it is highly 
desirable that first-year medicals, raw youths from 
school should make their first acquaintance with the 
animal world through less expensive matenal than 
human bodies ' ? Expensive in what — money or time ? 
Does Prof Dakin suppose that raw youths dissect 
fewer humans because they dissect more frogs ’ 

I gather that he disapproves of attempts by me to 
discuss evolution “ for his letter indicates a very 
imperfect acquaintance with biologists and tljfw 
work I think by biologists he means zoolo^Bts 
and botanists But if I be incapable, why not end 
the nuisance by indicating my errors A jury always 
grows suspicious when not the evidence, but only the 
opixising attorney is attacked There has been much 
of this hmtinfj at my ignorance — doubtless with 
reason if not with proof Nevertheless, I know some 
elementary facts which it seems, are outside the range 
of the average naturalist, e g , that events do not 
happen (characters do not develop) without ante- 
cedents (nature) and exciting causes (nurture) , 
that living beings are bundles of adaptations , that the 
multicellular organism springs from a germ in which 
are none of the characters it afterwards develops, 
and therefore inherits nothing but its nature (the 
sum of its potentiahtics for development), and 
develops nothing except in response to nurture that 
our powers of observation are proportionate to our 
famiharity with the objects of study , that whenever 
we are able to observe suffiaently closely we always 
find natural selection in full swing , that the varia- 
tions selected bv Nature are always fluctuations , 
that the result is always adaptive evolution , that 
man unlike Nature, frequently selects mutations , 
that therein lies the difference between natural and 
artificial selection and so on 

On these elementary facts I have founded some 
equally elementarv questions Why are some char- 
acters supposed to be more innate, or acquired, or 
inheritable than others ’ What precisely was the 
neat Lamarckian controversy about ? Was it 
founded on anything but a play on words ? Why is 
the word mherit used with two directly contrary 
meanmgs ? What is meant by the statement that 
‘Nature is five perhaps ten times stronger than 
nurture,” and what by the statement that " muta- 
tions, but not fluctuations, have their representatives 
in the germplasm ' ? Why, m the face of enormously 
massive evidence, is it supposed that there is no 
natural selection, or that natural selection is merely a 
preserver, not a creator, of adaptations ? Why in 
the face of equally massive evidence is it maintamed 
that the inhentance, not merely the reproduction, 
of mutations is mdependent ? And so on 1 notice 
that the erudite people who are so ready to proclaim 
my Ignorance are not equally ready to face these 
facts and answer these questions Nevertheless, both 
facts and questions, however elementary, are funda- 
mental Unless they be met, postenty will regard a 
page of Darwin, who always met his difficulties with 
candour and without arrogance, of more value than ali( 
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the thousand publications of those who bark at the . 
dead lion I 

As Prof Dakin has been good enough to suggest 
that I am ignorant, may I supply him with proof and 
the readers of Naiurl with a test ? I do not know 
what naturalists (the biologists of Ih-of Dakin) mean 
by their key-words innate acquiretl and 
inherited when applied to characters Does Prof 
Dakin know ? Will he tell us > 

G Archdall Reid 

Southsea, February 19 


A Relativity predicted Mechanical Effect In the 
Electromagnetic Field 

The present writer would certainly stirve if his 
bread depended on supplying a certain experimental 
verification here asked for It should howei'er, be 
mere Hoys play to those who measure the gravita- 
tional constant with a little pile of sovereigns and 
1 quartz fibre or who photograph the wake of a 
flying bullet The mathematical argument leading 
to the prediction indicated below is sent to Englanil 
by the mail carrving this letter for publication but 
I cannot say where and when it will appear 
A body, say a crystal at rest in in electromagnetic 
field should experience i force per unit volume m 
Maxwells notition and in 1 M units equal in 
magnitude and direction to 

VKB - EbrD +^^V(DB - EH/4irc‘), 

where K is conduction current and c the velocity of 
light 111 vacuo ft IS possible that the third term 
has been given before but I have not seen it any- 
where The verification here asked for is that of 
the existence of this term VEH is m the direction 
of a light ray and VDB is normal to the correspond 
mg front In an isotropic transparent Ixidy VDB 
=A’(VEH/4irc'), where k is the index of refraction 
Unfortunately 4irc* is about lo** xi 131, but my 
son. Dr A L M Aulay tells me that the magnitude 
of VEH may readily be made equal to to'* so that 
the effect may be detectable 
The term indicates that when a wave-train traverses 
i point the matter at the point is always urged 
along the ray loivayds the nearest wave crest or 
wave-trough and normal to the front from the nearest 
crest or trough Can any reader suggest a plausible 
physical reason why this should occur ? 

I may remark that Maxwell s expression for the 
force per unit volume is 

V(K +dD/dOB -ESyD, 

and that probably most relativists would drop the 
dDjdt from this expression Let the physicist tell 
us which if any, of the three expressions is verified 
experimentally Alex M Aulay 

University of Tasmania, November 28, 1922 


The Measurement of the Rates of Oxidation 
and Reduction of Haemoglobin 

We have recently been engaged on the determina- 
tion of the velocities of the chemical reactions of 
haemoglobin These are of interest both to the 
physiologist because of the important part played by 
this pigment m respiration, and also to the ph}rsical 
chemist because this pigment is an almost unique 
example of a large complex protein molecule which 
combines with gases in a simple chemical manner 
Some of the results that we have obtamed and the 
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methods we have used may therefore be of interest 
to readers of Nature 

In order to measure the rate of reduction two 
solutions were prepared (a) a i 5 per cent solution 
of whole blood in tap water {b) a solution of sodium 
hypcisulphite (NajSjOj) in tap water which was 
lendered neutral to brom thymol - blue by the 
addition of sodium carbonate solution These two 
solutions were by suitable means forced under a 
pressure of, roughly 500 mm of mercury into the 
mixing chamber of the measuring ajiparatus through 
conical jets of small bore so that the two solutions 
underwent vortex motion it a high rate of speed 
Preliminary tests of the measuring apparatus, using 
as fluids a sodium hydroxide solution containmg 
phenol phthakin and a rather stronger solution of 
and, showed that mixing and chemical combination 
were complete with one measuring apparatus m less 
than o 0055 sec , and with another apparatus in less 
than o 0005 sec The mixed blood solution and 
reducing agent passed from the mixing chamber of 
the apparatus in use clown a glass tube with known 
velocity, being examined at different positions by 
means of the reversion spectroscope by which we 
could asc^rt im the latios of those amounts of hiemo- 
globin still combined with oxygen and those in the 
reduced state 

Wc thus obtained the concentr ition of oxy haemo- 
globin (O^Hb) at i series of instants the intervals 
lietwten which could be re \dily obtained from the rate 
of line ir flow of the solution clown the tube and the 
positions of the points ex imined by the spectroscope 
rxperiments on the rate of reduction of oxy- 
hmmoglobin ( 0 ,Hb) by the reducing agent (Na,b,04) 
have shown that with increase of concentration 
of the latter the rate of reduction increases to a 
maximum beyond which it cannot be raised by a 
further increase This we take to mem that the 
process consists of two stages 

(r) Reduction of oxyh.-emoglobin te 
O Hb-* 0 , +Hb 

(2) Removal of O. (liberated fiom OjHb) b» 4 iom- 
bination with the reducing agent f 
As the concentration of the reducing ajgent is 
increased the free oxygen formed from Ojflb by 
stage I IS removed more quickly until a concentra- 
tion IS reached at which the free " oxygen is re- 
moved so quicklv that the reaction 0 ,Hb-> 0 , + Hb 
IS not appreciablv opposed by the reverse reaction 
O, +Hb-»- 0 ,Hb Further mcrease in concentration 
of the reducing agent cannot therefore further 
accelerate the velocity of the reduction of the 0 ,Hb, 
the latter being now solely determined by the 
velocity of the reaction O^Hb-eO, +Hb We have 
other evidence in support of this view, which we 
hope to present at length elsewhere Ihe time 
taken for complete reduction of 0 ,Hb when the 
concentration of NajbjO, was sufficient to secure the 
maximum ’ rate of reduction was about o 5 sec 
at 12“ C This rate of reduction is such as to be a 
factor of importance in considering the conditions 
which determine the rate of uptake of oxygen by 
organs within the body We found further that the 
loganthm of the concentration of 0 ,Hb when plotted 
against time gave a straight line relationship, as 
should indeed be the case if the reduction of 0 ,Hb 
is a monomolecular process 
The measurements of the velocity of oxidation 
of haemoglobin requirtd the preparation of large 
quantities of reduced haemoglobin solution Tim 
was obtained by spraying a solution of blood in tap 
water heated to 50° C into a large vacuous contamer, 
thus causing the gases combined with the haemoglobm 
to be hberated This reduced blood solution was 
mixed with water contaimng dissolved oxygen by 
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forcing both fluids into the mixing chamber of one 
of the observing apparatus descnbed above It was 
found that the combmation was a very rapid one, 
the reaction being complete in one hundredth part 
of a second at io° C At body temperature it is 
probable that the velocity would be even higher 
This gives some idea of the intense rapidity with 
which oxygen entering the blood as the latter passes 
through the lungs, becomes chemically combined 
with hsemoglobm It seems to us jxjssible that 
similar metliods might be useful for determining the 
velocity of other rapid chemical reactions 

H Hartridge 
F J W Roughton 
■physiology Laboratory, Cambridge, 

February 7 


Stages of Golgi Bodies in Protozoa 

In the Anatomi<;cher Anzetgcr (47 Band 1914) Jan 
Hirschler in his paper Ueber Plasmastrukturen m 
den Tunicaten- Spongien , und Protozocnzellen, ’ 
gives a description of the tr^hozoite of Monocvshs 
asctdio- in which he hgures Golgi bodies This has 
never hitherto been confirmed, nor are any other 
st^es known 

F^or some time we have been carrying out work 
on m Adelea, and after consider iblc difficulty 
succeeded in getting excellent preparations of the 
Golgi apparatus in many stages of the life cycle In 
the accompanying illustration (Fig i) is the young 



trophozoite showmg an excentnc and juxta-nuclear 
apparatus (GA) , 2, the older trophozoite has a 
scattered apparatus, and in the “ corps en banllet ” 
stage m 3 the apparatus m each cell Is again juxta- 
nuclear and excentnc The work is still proc^ing 
m several species, and this is merely a preliminary 
announcement S D King 

J Bront£ Gatenby 

Zoological Department, 

Tnmty College, Dublin. 
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Selective Interruption of Molecular Oscillation 

Mr Fairbourne (Nature, February 3, p 149) 
has reopened a subject which I believed was certainly 
closed but since the fallacy is practically the same 
as before, though a little less easy to detect I feel 
that I cannot then have been sufficiently clear for 
him 

None of Mr Fairbournt’s arguments has yet dis- 
posed of the validity of the ordinary treatment to be 
found many text-book on the kinetic theory , for the 
elementary kinetic treatment of gaseous pressure is 
independent of the diameters of the gas-molecules, 
and would be perfectly valid if they were, as for 
the first approximation they are assumed to be, 
particles of a finite mass but zero radius in this 
case, however the mean free path would he infinite 
at every pressure, so that Mr I airbouine has intro 
duced no new factor by confining himself to the case 
of long free paths 

This being so it is not to be expected that space 
can be found in these columns for a disproof of 
whatever inadeouatt ilternative to the accepted 
methods of analysis may be brought up but I 
suggest that m this particular case he has not proved 
that he has satisfied a condition which he admits 
IS vital, namely, that the numbers of molecules 
crossing XY and AD in umt time must be shown to 
be not projjortional to their lengths Many of the 

superfluous" molecules which ultimately cross XY 
spend first a long time m the cone there is nothing 
111 his treatment which prevents such molet ules 
being counted a very large number of times since 
all points on their long paths may equally be taken 
as centres of small spheres O Mr Fairbourne's 
treatment is inconvenient , but it is obvious, since 
It does not discount the classical method, that, if 
carried out correctly, even it would have given the 
classical result 

1 have always maintained that the length of the 
mean free path is irrelevant , I observe that he now 
admits this ( Subsequent intermolecular collision in 
the cone cannot destroy the excessive downward bias, 
etc ) The inevitable conclusion, as I pointed out last 
July, IS that the pressure is without any influence 
except on the magnitude of the effect It being 
granted that the molecules do not interfere with one 
another in any relevant way the effect must be 
directly proportional to their number, 1 1 to the 
total pressure At atmospheric pressure, therefore, 
perpetual motion should be an accepted phenomenon 
even if the effect were measurable only with ambiguity 
at the pressures used by Mr Fairbourne 

R d’E Atkinson 

Hertford College, Oxford, 

February 13 


A Biochemical Discovery of the Ancient 
Babylonians 

At a lecture given recently m Cambridge by Prof 
Okey my attention was directed to a passage written 
by Galileo in 1623 in which this pioneer of scientific 
method attacks the doctrines of the classical philo- 
sophers with his usual irony and vehemence I refer 
to a section of his ' II Saggiatore ” in which Galileo 
rephes to his contemporary Sarsi, who had quoted 
Suida to the effect that the Babylonians used to cook 
eggs m an emergency and when no fire was available, 
by rapidly wmrhng them m slmgs (" Babylomi 
iniecta in fundas ova in orbem circumagentes, 
rudis et venatorii victus non ignari, sed 11s ratiombus 
quas sohtudo postulat exercitati ‘ etiam crudum 
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ovum impetu illo coxerunt ’ Suida, Lessicografo 
Bizant X ) 

Galileo makes the following caustic comments 
" Se il Sarsi vuole che lo creda a Suida che i Habilomi 
cocesser 1' nova col girarle velocementc nella fionda, 
10 lo creder6 , ma dir6 bene la cagione di tale effetto 
esser lontamssiin i da qiiella che gli vienc attnbuita, 
e per trovar la veia lo discorrerb cosi Se a noi non 
succede un effetto che ad altri altra \olta a nusuto 
^ ncctssario che noi nel nostro operarc manchiame di 
quello che fu causa della riuscita di esso effetto e 
che non mancatulo v noi altro che iina i osa sol i 
questa sol i t lusa sia la vera causa Ora a noi non 
mancano uova n6 fionde nd iiomini robusti che Ic 
ginno i pur non si cuocono anzi se fusstr (aide 
SI riffrcddano put presto e perchfi non ci manci 
altro che 1 essei di Babilonia adiinqucl esser Habiloni 
^ causa dell indiirirsi 1 uova e non 1 attri/ion del 
1 aril chc 6 (juelo ch lo \olevo pros arc (If Sirsi 
commavds me to believe on the authority of buida 
that the Babjlomans used to cook eggs bv swiftly 
swinging them m slings — I will But I will certainly 
say that the cause of such results is far from that 
which he ittnbutcs ind in order to discover the 
true c uise 1 will reason m the following wav If we 
do not succeed in obtaining a result which was siictcss 
fully obtained at another time some one factor it 
least must be lac king w hu h is necessary for the success- 
ful pioduction of the result Now we have no lick 
of eggs, nor slings nor strong men to swing them 
and yet they do not cook on the contrary if already 
v\ armed the swinging would cool them more quickly 
Since the only factor that is lacking is that wc ire 
not Bab\ loin ins therefore the f ict of being a Baby 
Ionian is the cause of the eggs solidifying and not 
the friction of the air and this is what 1 set out to 
prove ) (Galilei Opere vi Also in hrammenti 
e Lettere (igiy) p 66) 

If Galileo had actually put his experiment to the 
test he might have written otherwise Within the 
last few yeirs it has been discovered ’ that egg 
white under mechanical strain such as vigorous 
shaking or very high hydrostatic pressure undergoes 
coagulation [vide Kobertson Physical Chemistry of 
the Proteins ’ 1918) In a paper to be published 
shortly in the Proc Koy Soc (read at the meeting 
of February 15) I show that chemical changes which 
occur on heat-coagulation also occur on coagulating 
an egg by mechanical means 

1 he myths and anecdotes of the ancients are ilmost 
invariably built on some foundation of fact , and it 
seems highly probable that the Babylonians were 
aware that eggs could be coagulatecl by vigorous 
movement (such as swinging m slings) If this be so, 
the phenomenon of mechanical coagulation proves 
to be another example of a former observation re 
discovered — in this case after the lapse of thousands 
of years ' Lfslie J Harris 

Emmanuel College, Cambridge, 

February 16 


Use of Yeast Extracts In Diabetes 

Wl have recently shown [Journ of Physiol 57 
p 100, 19Z2) that there is present in the blood of 
normal persons a sugar of a reactive nature, which 
gives the same osazone as glucose but has a lower 
rotatory power In the blood of persons suffering 
from severe diabetes melhtus, this sugar is not 
present in amounts capable of detection In con- 
junction with Dr Devereux Forrest we have found 
that, after administration of insulm to diabetic 
persons, whereas the quantity of sugar m the blo^ 
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15 decreased, the amount of normal blood sugar is 
increased 

We have also shown (Proc Physiol Soc December 

16 1922) that extracts of pancreas and liver together 
alter the rotatory powers of glucose and fructose 
in vitro It was suggested tliat the absence or in- 
activation of either the pancreatic or liver factor 
was the cause of diabetes Since the pincreatic 
ind liver factors were markedly accelerited by the 
iddition of phospjiates it seemed possible that one 
constituent of the pancreatic factor might be i sugar- 
phosphoric acid complex As in essentiil step m 
the metabolism of siigir by yeist is held to be the 
form ition of hexose phosphoric acids it seemed 
jiossible tint in cxtiact of yeast might take the 
pi ice of the pancrc atic 1 ictor 

Wc liav e obt lined i solid prepar ition from yeast 
which would appear lo have similir properties and 
effects 

When a solution of this substance is injected into 
rabbits i v'eiy definite lowering of the blood sugar 
occuis in every wiy coinpiriblc to that which we 
have found alter injections of insulin R its when 
injected die in convulsions simil ir to those c iiised 
by insulin 

borne propeities of insulin and of this extrict of 
yeist ire very similai Both contain organic phos- 
phorus and c irlKihyilrite Schwinoffs rc iction is 
positive in each case after hydiolysis 

We are at present engaged in a further investigi- 
t ion of these extracts I B Winier 

W bMITH 

Biochemii il 1 iboratoiy t ini bridge, 

February 16 


Meteorological Nomenclature and Physical 
Measurements 

In reply to Sir Napier Shaw s kindly rejoinder in 
Naturi of February 17 p 218, to my meditations 
on the progress of nui<oiologv I prefer to his simile 
of a boat race that ol boats striving to tow the not 
yet (juite ship shape bulk of meteorological research 
forward on its destined course Although Sir Napier 
Shaw s was the best equipped of the boats, in which 
he was able to experiment with new modes of pro- 
pulsion I am sure he recognises that I was pulling 
with all my strength, if independently at least in the 
same direction as himself That I pulled in gnm 
earnest with the result of long disablement accounts 
foi my piesent position (which strikes me as more 
desolate than dignified) on the shelf, from which I 
see the now graceful lines of the new meteorology 
moving ahead with Sir Napier s new engines installecl, 
and though almost out of hearing I hsten to their 
beat in order to form an opinion as to how they act 
I should be sorry indeed if anything I siid were to 
retard or discourage any one on board that craft or 
cast a shadow on the laurels with which bir Napier 
Shaw has been crowned by the scientific world to the 
joy and pnde of every British meteorologist 

Dropping metaphor, there is surely large rcxim for 
helpful difference of opinion as to terminology and 
the relative value of facts and formulae I cio not 
dislike the metric system in spite of its occasional 
awkwardnesses nor would I hesitate to embrace the 
millibar if it seemed to me to be making for unity 
instead of adding a new ramification to diversity 
In the works I was reviewing I failed to see the signs 
of the coming of the miUemum of the millibar , but 
if It IS on Its way, ‘ come it will for a that ” 

I Hugh Robert Miu. 

February 19 
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The Origin or Basis of Wireless Communication 


By Sir Oliver 

F insbury Technical College has done splendid 
work throughout its short history It fills a 
distinct niche, it supplies a felt want in the education 
of the Central metropolis, and I hope that any idea of 
closmg It has now subsided It has had, moreover, 
a brilliant array of teachers, men who appeared 
specially adapted to serve the needs of its special kmd 
of students I will here only mention three con- 
temporaries who worked together after 1885, when 
the initial start had been made, and the early 
traditions settled, by Ayrton and Perry Silvanus 
Thompson became principal in 1885, and had as his 
colleagues John Perry and Raphael Meldola John 
Perry was remarkable as a teacher, and did his best to 
cultivate a wider mterest m the rather narrow teclinic- 
ally trained students who came under his paternal 
supervision, encouraging them to read novels, to take 
an interest in literature, and — even in mathematics — 
to take a broader outlook than most teachers thought 
It worth while to cultivate As for Silvanus Thompson, 
the breadth of his outlook and width of his interests 
are almost proverbial He represented a rare com- 
bination of scientific aptitude and high artistic faculty, 
together with a fondness for literary study among 
archives, and he became in the eyes of all his con- 
temporaries — including Lord Kelvm and Lord Rayleigh 
— a recognised historian of science He had a keen love 
of the past and of discoveries in their nascent stages 
Old documents and records were of real interest to him 
and he used to do his best to dig out of obscurity some 
of the pioneers and early workers towards developments 
which afterwards became famous 
Early pioneering work is too often overlooked and 
forgotten in the rush of a brilliant new generation, and 
amid the mterest of fresh and surprising developments 
The early stages of any discovery have, however, an 
interest and fascination of their own , and teachers 
would do well to immerse themselves in the atmosphere 
of those earlier times, m order to realise more clearly 
the difficulties which had to be overcome, and by what 
steps the new knowledge had to be dovetailed in with 
the old Moreover, for begmners, the nascent stages 
of a discovery are sometimes more easily assimilated 
than the finished product Beginners need not, mdeed, 
be led through all the controversies which naturally 
accompany the introduction of anything new , but 
some familiarity with those controversies and dis- 
cussions on the part of the teacher is desirable, if he 
IS to apprehend the students’ probable difficulties 
For though he does not himself feel them now, the 
human race did feel them at the new fact’s first 
mtroduction , and the mdividual is liable to recapitu- 
late, or repeat quickly, the experience of the race 
A large number of people now interested in the most 
modem developments of wireless have but little idea — 
perhaps none at all — of the early work, m apparently 
diverse directions, which preceded and made such 
developments possible Even those who are high 
authonties m wireless telegraphy, and know nearly J1 
that can be known about it — like the distmguished 

^ From the fits! Silve&us P Tbompsoo memorial lecture delivered at 
Plafibory Technical CoIl€«ie oo Fehruaiy x 
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dean of this college. Dr Eccles — can scarcely know 
the early stages quite as well as Silvanus Thompson 
and I knew them, no one, indeed, can afterwards 
feel m touch with the history so closely as those who 
have lived through the penod covered by it Only 
those who have survived the puzzled and prelimmary 
stages of a discovery can appreciate fully the contrast 
with subsequent enlightenment It may suffice to say 
that the term “ inductance ” or “ self-mduction,” 
which we now use so glibly, did not at first exist , and 
that so late as 1888 Sir William Precce still spoke 
of It as “ a bug-a-boo ” whereas it is the absolute 
essential to tunmg, and even to electric oscillation 
Faraday was the first to direct attention to it, under 
the name “ electrotomc state , ” and he treated it ex- 
perimentally with his usual skill Lord Kelvin, who 
first introduced it as a mathematical coefficient, without 
any explanation, called it “ electrodynamic capacity ” 
The name self-induction was given to it by Maxwell, 
though It was long before it was understood or utilised, 
and the name “ inductance ” is a nomenclature of 
Heaviside * 

I wish in this lecture to say practically nothmg about 
anything to do with wireless later than 1896 What I 
have to deal with is the early pioneering work apart 
from practical developments Let me here say at once, 
to avoid misunderstanding, that without the energy, 
ability, and enterprise of Signor Manoni, what is now 
called wireless would not have been established com- 
mercially, would not have covered the earth with its 
radio stations, and would not have taken the hold it 
has upon the public imagination Before 1896 the 
public knew nothmg of its possibilities and for some 
time after 1896, m spite of the eloquence of Sir William 
I’reece and the demonstrations by Signor Marconi, the 
public thought It mystenous and almost incredible , 
and still knew nothmg about the early stages Indeed, 
I scarcely suppose that Signor Marconi himself really 
knew very much about them He had plent> to do 
with the present , he felt that the future was m his 
hands , and he could afiord to overlook the past 

It may be doubted whether the younger generation, 
who are so enthusiastically utilismg, and perhaps 
improvmg, the latest mventions, will care much about 
the past either Incidentally, however, I want to say 
two thmgs to those who are occupied with the subject 
to-day First, do not hesitate to speak and thmk of 
the ether of space, as the contmuous reality which 
connects us all up, and which welds not only us but all 
the planets mto a coherent system Do not be misled 
by any misapprehensions of the theory of Relativity 
mto supposing that that theory dispenses with the ether, 
merely because it succeeds m ignoring it You can 
ignore a thmg without puttmg it out of existence 
and the leaders m that theory are well aware that 
for anythmg like a physical explanation of light or 
electricity or magnetism or cohesion or gravitation, the 
ether is mdispensable The ether has all these functions, 
and many more We are utilismg it every day of our 
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lives , and it would be ungrateful, as well as benighted, 
if we failed to render due homage to its omnipresent 
reality and highl> efiicient properties It lies at the 
origm of all eleetncal developments, and forms the 
basis for this new and broadcast method of commura 
cation 

That IS one thing the second is to congratulate 
all those whose wonderful and rapid advances have 
rendered possible the astonishing feat of, in any sense 
and by whatever means, c.\rrymg the human voire 
across the Atlantic When Signor Marconi succeeded 
in sending the letter “ s ” iiy Morse signals from 
Cornwall or Ireland to Newfoundland, it constituted 
an epoch in human history, on its physical side, and 
was itself an astonishing and remarkable feat The 
present achievement of changing over from Morse 
signals to ordinary speech, made possible by the valves 
of Prof Fleming and Dr lee de forest and others, is 
a natural though still surprising outcome and d« velop- 
imnt of long distance transmission, and must lead to 
further advances, of which at presen* we can probably 
form but a very imperfcit conception 

Well now, I must go back to very early times In or 
about the year 1875 Mr hdison observed something, 
which at that time could by no means be understood, 
about the possibility of drawing sparks from insulattd 
objects in the neighbourhood of an electrical discharge 
lie did not pursue the matter, for the time was not 
ripe , but he called it “ Etheric Force ” — ^a name which 
rather perhaps set our teeth on edge , — ^and we none 
of us thought It of much importance Silvanus 
Thompson, however, took up the matter m a half- 
hearted sort of way, and gave a demonstration to the 
Physical Society of London in, I believi, June 1876— 
a paper which I have had a little difficulty in finding in 
the Proceedings of that Society Nothing much came 
of It, however, though lus argument tended to show 
that the sparks could be accounted for on known 
prmciples The value of this is merely that it must 
have rendered Thompson susceptible to methods of 
detecting real electric waves, when they were discovered 
later 

It was found afterwards that Joseph Henry, at the 
Smithsonian Institution m Washington, had observed 
something of the same kind so early as 1842 He 
seems to have had an intuition of the possible import- 
ance and far-reaching consequences of his observation, 
for he speaks as follows (I quote from a passage cited 
in my “ Modern Views of Electricity,” an appended 
lecture “ On the Discharge of a Leyden Jar ” — 

"It would appear that a single spark is suflScient 
to disturb perceptibly the electricity of space through- 
out at least a cube of 400,000 feet of capacity, and 
. it may be further inferred that the diffusion of 
motion m this case is almost comparable with that of 
a spark from flint and steel in the case of light ” 

That IS to say, so early as 1843 Joseph Henry had the 
g^ius to surmise that there was some similarity 
between the etherial disturlvance caused by the dis- 
charge of a conductor and the light emitted from an 
ordmary high temperature source 

In the light of our modern knowledge, and Clerk 
MaxwdTs theory, we now know that the similarity is 

* See elso Natu»e, toI », page* 47» 474 


very near akin to identity Both sources emit ether 
waves, though prodigiously differing in length 
Subsequent to these early stray observations a 
suggestive semi-private observation, of a partially 
similar kmd, was made by that singular genius and 
brilliant experimenter, David Hughes, the inventor of 
the microphone or telephonic transmitter, and of the 
Hughes printing telegraph still used in Prance He 
was a man who “ thought with his fingers,” and worked 
with the simplest home-made apparatus —made of 
match-boxes and hits of wood and metal, stuck 
together with cobbler’s wav and sealing-wax Such 
a man, constantlv working, is sure to come across 
phenomena inexplicable by orthodox science As a 
matter of fact, Hughes unknowingly was very nearly 
on the trail of what was afterwards discovered, m a 
much more enlightened manner, bv Hertz Hughes, 
too, got sparks in the course of his experiments, but 
he also got something very like coherer action by 
means of bis microphone detectors They enabled 
him to get actual galvanometer deflexions —sue h as 
Hertz never got 

I cannot at the moment fix the date, but it was early 
in the ’eighties and before cither Hertz or me Hughes 
was a telegraphist, and though he would never have 
worked out the subject m ithematicallv as Hertz did, 
and would not liave been interested m matters of 
theory, lit might well have stumbled, even at that 
early date, on something like a rudimentary system of 
wireless signalling, had lie been encouraged But he 
was not encouraged He showed his results to that 
great and splendid mathematical physicist. Sir George 
Stokes , and Stokes, alas, turned them down, con- 
sidering that they wen explicable either by leakage or 
some other known kind of fact 

That is the danger of too great knowledge , it looks 
askance at anything lying beyond or beneath its 
extensive scope , whereas an experimenter operating 
at first hand on Nature may quite well occasionally 
stumble on a fact winch lies outside the purview of 
contemporary science, and which accordingly neither 
he nor any one else at the time understands Crookes 
himself had a similar experience In his pertinacious 
and systematic way he explored many unfamiliar and 
untrodden regions , and he also invited the attention 
of Stokes to a simple and easily investigated rase of 
abnormal movement , Stokes, however, perceiving that 
such motion was physically impossible, declined to 
take any mterest in it or even to see it His reason told 
him (and the reason he gave was) that on recognised 
prmciples the asserted phenomenon could not happen 
But that was precisely its pomt of interest, and that was 
why Crookes with his instinctive sagacity conceived 
that such things held within them the germ of a great 
science of the future 

In Crookes’s case the germ still remains unfructified 
by orthodox science In Hughes’s case the germ was 
rediscovered and has borne fruit a million-fold But 
this IS to anticipate Suffice it now to direct attention 
to the collection of Hughes’s apparatus now unearthed 
by the energy and piety of Mr Campbell Swmton, and 
exhibited m the Science Museum at South Kensington 
Let us try, however, to avoid imitating the mistakes 
of our revered scientific ancestors though I admit it 
is a difficult task So much rubbish is brought to our 
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notice that we are bound to run the risk of neglecting 
a jewel among the chaff 

These spasmodic observations, however, are not 
exactly discoveries they were more akin to vague 
mtuitions The first and gigantic step in the real 
discovery was made by Clerk Maxwell, m or about 
1865 and he made it in mathematical form, not in 
experimental actuality, by one of those superhuman 
achievements which are only possible to our greatest 
mathematical physicists He did not discover either the 
way to generate ether waves, or to detect them , but 
he did give their laws he legislated for them before 
they were born He knew the velocity with which 
they must move, and gave implicitly, though without 
elaboration, the complete theory of their nature 

Up to his time the nature of light was unknown 
All the other theories of light had attempted to explain 
It on mechanical principles, like the vibrations of an 
elastic solid Light was known to consist of transverse 
waves the wave-length and the frequency of oscilla- 
tion could be determined But no one knew what 
was oscillating, nor what the mechanism of propaga- 
tion was With extraordinary genius Fresnel and 
MacCullagh had explained the phenomena of light in 
all detail as regards reflection, refraction, diffraction, 
mterference, anci polarisation But the nature of the 
waves was unknown , and the elastic solid theory, 
though fascinating, was felt by those who dived most 
deeplv mto it to contain some flaw, and to be, strictly 
speaking, unworkable Light did not seem explicable 
on dynamical principles — the principles which were so 
fruitfully devised by Galileo and Newton for dealing 
with orclinary matter 

MacCullagh’s theory indeed was not dynamical, and 
in that respect had some advantage But it was also 
vaguer and less definite on that account , though, 
being thus indefinite and >et enabling results to be 
achieved, it was less liable to be upset and replaced by 
future discos ery 

To ( lerk Maxwell we owe the epoch-making discovery 
that light was not a mechanical oscillation at all, that 
the ordinary mechanical properties of matter did not 
apply to It, but that it was explicable solely and wholly 
in terms of electricity and magnetism It is impossible 
to sum up his discovery in a few words , hut roughly 
we may say that the most obvious outcome was 

(1) That if electric waves could ever be generated 
they would travel with the velocity of light 

(2) That light was essentially an electromagnetic and 
not a mechanical phenomenon 

(3) That the refractive index of a substance was 
intimately related to its dielectric coefficient 

(4) That conductors of electricity must be opaque to 
light 

Maxwell showed further, though he did not then 
express it in language of this character, that the ether 
had two great and characteristic constants, of value 
utterly unknown to this day, though guessed at by a 
few speculators like myself , — one of them the electric 
constant of Faraday called K , the other the magnetic 
constant of Kelvin called It was impossible then, 
and It IS impossible now — though it is not likely always 
to remain impossible — to determine the value or even 
the nature of either of these constants But Maxwell 
did perceive a way of measurmg their product ; and he 
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was the first to measure it Their product is known , 
and It IS equal — ^as he showed it must be — to the 
reciprocal of the square of the velocity of light 

Well now, this great discovery aroused in us young 
physicists the keenest enthusiasm In the early 
seventies of last century — I thmk about 1871 or 1872 
— I remember discussing it with the man we all now 
know and honour, J A Flemmg, who at that time was 
a fellow student with me in Prof hrankland’s advanced 
chemical laboratory at the brand-new College of Science, 
South Kensmgton A year or two later, at Heidelberg, 
I studied Maxwell’s treatise pretty thoroughly, and 
formed the desire to devote my life if possible to the 
production and detection of Maxwell’s electric waves 

I used to discuss the possibility of producing these 
waves with my great fnend, G F FitzGerald, whose 
acquamtance I made at the meeting of the British 
Association in Dublin in the year 1878 , and he wrote 
some mathematical papers discussmg the possibility of 
producing such waves expenmentally I myself also 
spoke at the British Association about them, in 1879, 
1880, and again in 1882 at the Royal Dublin Society 
FitzGerald, as I say, examined mathematically what 
then seemed the abstruse question of electric wave 
production , and after some hesitation came to the 
conclusion th.it direct artificial generation of waves 
was really possible on Maxwell’s theory, in spite of 
certain recondite difficulties which at first led him to 
doubt It (See “ Scientific Writings ” of FitzGerald, 
edited by Larmor, pp 90 loi ) Indeed one of his 
papers on the subject was origmally entitled “ On the 
Impossibility of Onginating Wave Disturbances in the 
Ether by Means of Flectnc Forces ” The prefix “ im " 
was subsequently dropped , although his first or 1897, 
paper concluded thus 

However these [displacement currents] may be 
produced, by any system of fixed or movable con- 
ductors charged m any way, and discharging them- 
selves amongst one another, they will never be so 
distributed as to originate wave-disturbances pro- 
pagated through space outside the system 
In 1882 FitzGerald corrected this erroneous lonclusion, 
and referred to some early attempts of mine at pro- 
ducing the waves (“ Scientific Writings,” p too ) I 
state all this m order to emphasise the difficulty which 
in those early days surrounded the subject on its 
theoretical as well as on its practical side 

In 1883, at the Southport meeting of the British 
Assoaation, FitzGerald took a further step and sur- 
mised that one mode of attaining the desired result 
would be by utilising the oscillatory discharge of a 
Leyden jar — the theory of the oscillations of which had 
been worked out, partly by Helmholtz and more fully by 
Lord Kelvin, 30 years before — if only we had the means 
of detecting such waves when they were generated 

Production of Waves 

In 1887 and 1888 I was workmg at the osallatory 
discharge of Leyden jars (mitially m connexion with 
the phenomena of lightning), and — with the assistance 
of A P Chattock— I then found that the wave* 
could be not only produced but also detected, and 
the wave-length measured, by gettmg them to ^ 
along guidmg wires adjusted so as to be of the ngnt 
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length for sympathetic resonance Thus I obtained 
the phenomenon of electric nodes and loops, due to 
the production of stationary yvaves by reflection at the 
distant end, and in my own mind thus verified Max- 
well’s theory (I gave a brief account of this work, 
with calculations of wave-length, in The Electnaan for 
September 21, 1888, page 623 Many other passages 
of early history can be found m the same volume about 
that date It was an important year ) 

Transmission along wires popularly sounds different 
from transmission in free space, but it was w ell known 
to me that the process was the same, and that the 
waves travel at the same speed, being only guided by 
the wires, much as sound is guidtd in a speaking- 
tube, without the velocity of transmission being to anv 
important extent altered The theory is given near 
the end of my paper — an important one as I think, 
and as Silvanus Thompson agreed— in the Philosophical 
Magazine for August 1888, where the expenmental 
production of much shorter waves is also foreshadowed 

The beginning of m> experiments was reported to 
the Society of Arts in April 1888 , they are recorded, 
as said above, in the Phil Mag , and they were more 
completely described orally at the British Association 
at Bath that year (See the Flecincian, vol 21, pp 
607 8, September 1888 ) 

In that year, also, I heard for the first time of 
Hertz’s brilliant series of experiments, where, by the 
use of an open circuit oscillator, he had obtained waves 
in free space, and by reflection had also converted them 
into stationary waves and observed the phenomena 
of nodes and loops, and measured the wave-length 

Attention was directed to these experiment-’ of Hertz 
by PitzGerald in his presidential address to Seition A 
of the British Association meeting at Bath in 1888 
No wonder they mterested him , for thev showed that 
his method of utilising the oscillatory discharge of a 
Leyden jar was effective , and, to the surprise of all 
of us, includmg Hertz himself, that the waves from an 
opened-out condenser had sufficient power to generate 
sparks in an insulated conductor upon which they 
impinged , the detecting conductor, as generally used 
by Hertz, being in the form of a nc irly dosed circle 
with a minute spark gap at which the scintilla appeared 
The radiating power of even a small Hertz oscillator 
was calculated by me in a subsequent paper {Phil 
Mag for July 1889, p 54), and was found to be 100 
horse-power, while it Listed 1 he duration was excess 
"Ively short, for, at that rate, practically all the energy 
was expended in a single swing (about the loo-milhonth 
of a second), but its power of produemg little sparks 
was explained 

This work of Hertz was splendid He was then pro- 
fessor at Carlsruhe, still quite a young man He had 
been tramed under Helmholtz , and I had made his 
personal acquaintance in Berlm when I went to call on 
Helmholtz m 1881, on a tour of the universities of the 
Contment He was then Helmholtz’s demonstrator, 
and was tlfought highly of by that jigeat master He 
could speak English, and was very friendly 1 did not 
see him agam till some time after the publication of 
his great discovery 

Hertz was not at that time fully acquainted with 
Maxwell’s theory, although he knew his equations better 
than any other German except Helmholtz Maxwell 
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had not then made any serious impression on the 
(ontment Even Hertz does not seem at first fully to 
have realised what he was doing, and did not use the 
words “ electric waves ” That title was attached to 
his subsequently translated book at the suggestion of 
Lord Kelvin He spoke about the out spreading of 
electric forte , somewhat as Joseph Henry had done 
That was the title of his book He worked out the 
phenomena he observed with extraordinary skill, both 
experimentally and mathematically, rapidly perceiving 
that Maxwell’s theory could be applied to them, and 
that It might be elalxirated in detail so as to include the 
whole of his phenomena He it was who drew those 
accurate diagrams of the genesis of the waves, showing 
what is happening near the oscillator at ev ery phase — 
diagrams which now appear in most text-books and of 
which the upper half is represented as scouring across 
the country He knew that true waves were not 
emitted till beyond a quarter-wave length from the 
source He knew how they were polarised .ind how 
their intensity differed in the equatorial and polar 
directions, and how it varied with what may be called 
latitude In fact he rapidly caffle to know all about 
these waves As to us, we knew not which to admire 
most — his experimental skill when working with a 
tiresome and irritating mode of detection , or his mathe- 
matic al thoroughness in ascertaining the laws of their 
propagation A svnopsis of his equations will be found 
clearly cited in Preston s ‘ 1 heory of Light,” as well 
as m other books I translated some of his papers into 
Naiurl Never was there the smallest iota of jealousy 
between us, or anything but i ordial and frank apprecia- 
tion Maxwell and Hertz are tlig essential founders of 
the whole system of wireless That is to say, they 
constructed the foundations solidly and well Of the 
super-structure — splendid as it is now — wt are as yet 
far from seeing the completion 

In M^fch 1889 I lectured to the Roval Institution 
on “ The Oscillatory Discharge of a I evden-jar,” and 
incidcntallv exhilntod many of the effects of waves, 
both on wires and in free space, with overflow and 
rec oil effec ts But there was nothing akin to signalling 
exhibited in this lecture, as there was in the subsequent 
lecture in i8()4 

Nevertheless, Sir William (.rookes, on the strength 
of these experiments— which he mentions — wrote a 
brilliant article m the hortnightly Review for February 
1892 (vol 51, p 173) in which he foreshadows actual 
telegraphic accomplishment by that means, and in- 
dicates also the possibility of tuning or selective 
telegraphy, which was not actually born till 1897 
He IS evidently impressed with the experiments both 
of Hertz and of myself, and he quotes from mv Phil 
Mag paper of August 1888 in confirmation and illus- 
tration of his prevision For he says — after speaking 
of choosing wave-length with which to signal to specific 
people — “ i his is no dream of a visionary philosopher 
All the requisites needed to bring it within the grasp 
of daily life are well within the possibility of discovery, 
and are so reasonably and clearly m the path of re- 
searches now bemg actually prosecuted in every capital 
of Europe, that we may any day expect to hear they 
have emerged from the realm of speculation into that 
o£ sober fact ” Then he goes on — evidently refer- 
nng to the experiments of D E Hughes, at which 
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he must have been present * — “ Even now mdeed 
telegraphy without wires is possible within a restricted 
radius of a few hundred yards, and some years ago 
I assisted at experiments where messages were trans- 
mitted from one part of a house to another, without 
any intervening wire, by almost the identical means 
here described ” 

That article appeared in 1892, and was an anticipation 
of genius Too little appreciation is felt to-day for 
the brilliant surmises and careful and conscientious 
observations of a great experimental worker like 
William Crookes, and on some of his researches 
orthodox science still turns its weighty and respectable 
back 

OtHLR MB-THODS of DETFCTING WAVES 

In 1889 I had come across the effect of cohesion 
under electni impetus, and employed it to nng a bell 
under the stimulus of the overflow of a Leyden jar, 
as dost ribed in my paper to the Institution of Electrical 
Engineers in 1890 (vol xix pp 352-4, where D E 
Hughes’s comment on it is also recorded) In 1893 ^ 
heard — through a demonstration by Dr Dawson 
Turner at Edinburgh — of Branly’s filings-tube — an 
independent discovery of M Branly, which really 
constituted an improvement on the first rough coherer 
idea What I had called a coherer was not this, but 
a needle-point arrangement, or the end of a spiral 
spring touching an aluminium plate, which was and is 
extremely sensitive, but rather unmanageable 

With a Branly’s filings-tube I made many more 
experiments, developing the subject , and on the un- 
timely death of Hertz I determm^ to raise a monument 
to his memory by a lecture at the Royal Institution on 
these expenments (Friday, June i, 1894), which I 
styled “ The Work of Hertz ’’—meaning that it was 
a direct outcome and development inspired by that 
work I soon found that the title was misleading, so 
that m the next edition I changed it into “ The Work 
of Hertz and some of his Successors,” and afterwards 
changed it still further into “ Signallmg across Space 
without Wires ” , for that, of course, is what was bemg 

• Colon*! Ctomplon now IcIU me that the eepenmente to which Crookn 

h* were conducted Hughes but by Willoughby 


Man and 

By Prof W J 

'^"HE great advance recently made in our knowledge 
-k of the Quaternary epoch begins with the observa- 
tions of General de Lamothe on the ancient shore-luies 
which run along the coast of Algeria at heights of about 
100, 60, 30, and 20 metres above the existing sea-level 
They mamtain their course with such remarkable 
uniformity that M de Lamothe was unable to regard 
them as due to elevation of the land, and consequently 
attnbuted them to changes m the level of the sea, and 
was thus led to predict that similar shore-lines would 
be discovered on the opposite coast of the Mediterranean 
and particularly m Provence , a prediction which was 
subsequently verified by Prof Dep^ret 
Next Prof Gignoux, a fnend and former pupil of 
Prof Dep^ret, made a detailed mvestigation of these 
shore-lmes and their sissociated deposits m the Western 

• A lectui* delivand to the Geatagkal Society of London on Jeouair to, 
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done m laboratory fashion all the time The depres- 
sion of a key in one place produced a perceptible 
signal m another— usually the deflection of a spot of 
light — and, as I showed at Oxford, also m 1894, 
employing a Thomson marine speaking galvanometer 
lent me by Alexander Muirhead, a momentary depres- 
sion of the key would produce a short sign^, a 
continued depression a long signal , — thus giving an 
equivalent for the dots and dashes of the Morse code 
— if the filings-tube were associated with an auto- 
matic tapper-back One form of such tapper-back 
was then and there exhibited — a trembler or vibrator 
being mounted on the stand of a receiving filings- 
tube This was afterwards improved, with Mr E E 
Robinson’s help, into a rotating steel wheel dipping 
mto oiled mercury Our aim was to get signals on 
tape, with a siphon recorder, and not be satisfied 
with mere telephonic detection We succeeded , but 
more rapid progress would have been made had we 
stuck to the telephone, as wiser people did 

Telegraphy 1894 to 1896 

My Royal Institution (1894) lecture was heard by 
Dr Muirhead, who immediately conceived the desire 
to apply It to practical telegraphy When my lecture 
was published — as it was in the Electnnan, with dia- 
grams roughly depicting the apparatus shown, drawn 
(some of them) skilfully but not alwavs quite cor- 
rectly, by the then editor of the EUclrtctan, Mr W II 
Snell — It excited a good deal of mterest , stimulating, 
to the best of my belief, Capt (now Admiral Sir Henry) 
Jackson, Prof Righi, and Admiral Popoff to their 
vanous experimental successes which have been else- 
where desenbed 

I was too busy with teaching work to take up 
telegraphic or any other development , nor had I the 
foresight to perceive, what has turned out to be, its 
extraordmary importance to the Navy, the Merchant 
Service, and indeed Land and War service too But 
fortunately m Italy there was a man of sufficient 
insight to perceive much of this, and with leisure to 
devote hunself to its practical development In 1896 
Signor Marconi came to this country — and the rest is 
public knowledge 


le Ice Age^ 

SOLLAS, FRS 

Mediterraneaa, and embodied his results m a masterly 
monograph 

Fmdly, Prof Dep&et himself extended these m- 
vestigations to the Eastern Mediterranean and the 
west coast of the North Atlantic Ocean In a com- 
prehensive review of the whole subject he proposed 
the foilowmg classification of the Quaternary deposits, 
based on the four marme terraces of de Lamothe 

I SiauAN (Doderlem) Coast-lme at from 90 to 
100 m The most perfect example of this stage is 
afforded by the Conca d’Oro or basm of Palermo, an 
ancient bay of the Mediterranean now filled up with 
Quaternary deposits They commence with a Uue 
day contaming near its base the famous fauna of 
Ficarazzo, which pomts to cold conditions and a depth 
of 90 metres Traced towards those locahties where 
the sea was dearer, the day passes mto a Polyzoon^ 
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limestone resembling our Coralline crag, while towards 
the shore it becomes sandy Ascending in the senes, 
the sand increases and finally passes into conglomerates, 
which at the summit (90 m ) extend over a rocky 
platform bored by Lithodomus and encnisted with 
barnacles — to end against the foot of steep cliffs which 
are undercut and penetrated by sea caves 
The Sicilian stage is sharply marked off from the 
Calabnan (Upper Pliocene) by a stratigraphical un- 
conformity and a fauna which is distmguished by the 
disappearance of many Pliocene mollusca, and the 
advent of many “ cold ” species from the North Atlantic 
These were brought probably by a cold marine current 
At Reggio the Sicilian terrace has yielded an entire 
skeleton of Elephas antiquus 

2 Milazzian (Depdret) Coast-linc at from 55 to 
60 m The deposits of this stage are chiefly littoral 
with a fauna mdicating a temperate climate, but 
warmer than that of the existing Mediterranean 

3 Tyrrhenian (Issel) Coast-line at 28 to 30 m 
This includes the well-lcnown Stroinbus beds (Strombus 
bubontus) which arc found all round the Mediterranean 
The fauna is characterised by “ warm ” species, such 
as still live off the coast of Senegal and the Canary 
Islands 

4 Monastirian (Deperet) (oast-line 18 to 20 m 
This IS named from the citv of Monastir in Tunisia, 
adjacent to a locality very rich in fossils of the stage 
The fauna is almost identical with the I>rrhcnian, but 
on the north coast of the Mediterranean contains no 
“^^warm ” species 

The Four Corresponuinc River Terraces 
General de Lamothe has shown that the four Quater- 
nary beaches or shore-lines of Mgeria correspond with 
the four Quaternary terraces of the river Isser in 
Algeria, and Prof Ueperet has similarly identified the 
Quaternary river terraces of the Rhone with the ancient 
beaches of Provence 

Thus the river terraces were determined by the liase 
level of erosion, » e in the first place by the position 
of the sea-level at the time of their formation 
They are thus liberated from their supposed depend- 
ence on the four glacial episodes of Prof Penck This 
distinguished investigator had, as is well known, attri- 
buted the transport of the material of which they con- 
sist to the action of the comparatively feeble rivers 
which issued from the morames of the glaciers at their 
^ full extension dunng a glacial episode, — a view scarcely 
inconsistent with palaeontological evidence 

Commont has correlated the four terraces of the 
Somme with those of the Rhme, and de lamothe has 
correlated them with the four Quaternary sea-levels 
But the three lower terraces of the Somme, * e the first 
or Monaslinan, second or Tyrrhenian, and third or 
Milazzian, all contam m their lowest deposits a warm 
fauna, which m the case of the lower two includes 
Hippopotamus— an animal which certainly was not 
swimmmg,m the Somme at a time when Switzerland 
and the Baltic buckler were covered with ice and ice 
was floatmg in the English Channel Messrs Hmton 
and Kennard have further shown that a warm mam- 
malian fauna characterises the greater part of the 
terraces of the Thames 

Thus both marme and river terraces unite m pro- 
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claimmg a warm climate and so far, apart from the 
Sicilian, we have encountered no signs of an Ice Age 

Connexion of the Tirracss with the Moraines 

We turn then to the morames whi< h afford evidence 
of the intercalation of glacial episodes m the otherwise 
genial climate of the Quaternary age Prof Depdret 
considers that he has proof of the issociation of the 
Milazzian terraces with the external moraine of the 
Rhone (Mmdel), of the Tyrrhenian with the inter- 
mediate moraine (Riss), and of the Monastirian with 
the internal moraine (Wurm) This association liy no 
means implies synchronism, but it enables us to assign 
the several moraines to their respective stages 

hrom the point of view we have now reached it will 
be perceived that the term “ (ireat Ice Age ” is a mis- 
nomer, and that instead of spe iking of a glacial age 
interrupted by genial episodes, it would be far more 
m accordance with fact to spe ik of a genial age inter- 
rupted by glacial episodes 

Since these glacial episodes were quite certainly 
intercalated it will naturally be asked why they are 
not more obviously represented in the fauna of the 
Quaternary age The answer to this is that the 
remains of a cold fauna are by no means infrequent, 
but the gravels at the base of a terrace are not the 
plate to look for them It is to the slopes between 
the terraces that we should turn, for it is these which 
correspond with glacial episodes, and when, as generally 
happens, they arc eovered with loss we find in it the 
bones and teeth of such < old loving species, as we 
might expect 

It may further be pointed out that terraees, both 
marine and fluviatilc, mark a stationary level of the 
sea when deposits were accumulating, in which the 
contemporary warm mammalia might e isily be pre- 

In the intervals when the sea level was changing 
the work of denudation ruled suprc' le and undisturbed 
deposits w-'re formed but sparingly Now and then 
no doubt the bones of some animal belonging to the 
cold fauna might escape destruction and find bunal 
in a marine terrace along with the warm fauna proper 
to It, ind thus possibly have arisen some of those 
perplexing anomalies of distribution with which we 
arc only too familiar 

Rfi ressions 

The movement of the sea level does not appear to 
have been a simple fall from the Sicilian to the Milazzian 




coast-lme and from the Milazzian to the Tyrrhenian , 
there is evidence to show that it fluctuated (Fig i), first 
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sinking from the Sicilian to somewhere not far from the 
existing sea-level and then rising to the Milazzian, and 
similarly for all the succeeding stages 

Chronology of the Human Family 

The researches of Mr Reid Moir have made us 
familiar with the existence of some member of the 
Homimdae in the Red Crag, » e in the Calabrian stage 
of the Pliocene system, and if Prof Deperet is right 
m referring the I'orest Bed to the Sicilian, man seems 
to be also represented in this stage 

In the Milayzian (third terrace of the Somme) human 
artefacts are found associated with a warm fauna 
Some of them are primitive forms of the Chellean 
bouchcr, and the industry as a wliole is known as the 
Strepyan or Pre-Chellean 

The Tyrrhenian (sec ond terrace of the Somme) affords 
the typical Chellean mdustry It was indeed from 
this stage at Abbeville that Boucher des Perthes 
obtained the so-called “ coup de poing ” by which he 
established for the hrst time the existence of man at 
this remote period 

In the Monastinan, represented by the lowest gravels 
of the fiist terrace, the ( hellean attains its final stage 
of evolution It is still associated with a warm fauna 
But these gravels are “ ravincfes ” by a later one which 
brings with it Acheulean implements and the mammoth 
If our pre( eding correlations arc correct, the Acheulean 
must evidently be referred to a later stage of the 
Monastinan when the Wurm glaciation was beginning 
to make itself felt The Moustenan and all the suc- 
ceeding industries of the Upper Palaeolithic would then 
belong to the closmg days of the Monastinan and the 
final retreat of the ice 

The interpretation seems to represent the present 
state of our knowledge, but it is not without its 


difficulties, one of the most perplexmg is suggested 
by the “ warm ’’ Moustenan of Commont More than 
one explanation may be offered of this, but the question 
may well be left to future research 
Comparison of thf Coast-Lines of the Northern 
AND Southern Hemisphere 

A eustatic movement of the sea-level is by itself 
unproved and unlikely, but a general deformation of 
the globe might well produce effects invoking such 
a movement That epeirogenic movements cannot be 
excluded is shown by the fact that the Tyrrhenian 
coast-line is deformed by local disturbances so that 
m the Strait of Messina it stands at loo m instead of 
30 m , and in the Isthmus of Corinth even reaches 
300 m The Quaternary age was indeed by no means 
so reposeful as seems to be generally assumed , it 
includes movements of the earth’s crust affecting wide 
areas and on no inconsiderable scale, as is shown by 
the recent observations of Prof Bos worth in Peru, 
and Dr Molengraaff in the East Indies 

This immensely tomplicates our problem Prof 
Deperet has sketched in bold outline a remarkable and 
suggestive history of the Quaternary age To work 
It out m all Its details will be the arduous task of more 
than one generation of geologists 

That a general deformation of the globe was in 
progress during Tertiary and Quaternary times is 
suggested by the general presence of raised beaches 
on both sides of the equator On the north, (leneral 
de Lamothe determined the existence of ancient coast- 
lines in Algeria at 321;, 255, 204, 148, 108, 60, 30, and 
18 m On the soutli, they have been observed in 
Mejillones Bay, Chile, at 320-300, 225, 133, 111-108, 
40, and 15-18 ni 

It looks as though the earth accomplished its con- 
traction by pulsations 


Obit 

Prof Paul Jacobson 

O N Januarv 26 the death occurred at Berlin of Prof 
Paul Jacobson, who was widely known as the 
general secretary of the German Chemical Society and 
as the editor of important chemical works He was bom ^ 
on October 5, 1859, at Konigsberg m Prussia, and he 
studied under A W Hofmann at Berlin and Victor 
Meyer at Gottingen In that university he became a 
lecturer, and followed Victor Meyer to Heidelberg, 
where he became professor Jacobson earned out a 
number of researches in the field of organic chemistry, 
especially on azo- and hydrazo compounds, which 
earned him the reputation of a careful and original 
research worker At the same time he began with 
Victor Meyer the “ Lehrbuch der organischen Chemie,” 
m which these two workers have put on record an 
immense amount of knowledge and expenences 
After the early death of Victor Meyer, Jacobson con- 
tinued to work alone, unfortunately without bemg able 
to finish It 

In 1897 Jacobson removed to Berlin as editor of the 
Berichte der Deutschen Chemischen Gesellschaft and 
general secretary of the society He transacted the 
business of this society with mdefatigable industry and 
perfect tact until September 1911 He then became 
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scientific editor of the Abteilung fur Sammelliteratur, 
which was founded by the societv for the purpose of 
re-issuing F Beilstein’s “ Handbook of Organic 
Chemistry ” and M M Richter’s “ Lexicon of the 
Carbon-Compounds,” and between 1900 and 1906 
Jacobson edited five supplementary volumes to the 
third edition of Beilstein’s Handbook Then he 
commenced the fourth edition of this standard work, 
which IS to be completed in the near future The new 
editions of M M Richter have been continued under 
the supervision of Jacobson by R Stelzner, as “ Litera- 
turverzeichnis der organischen Chemie ” 

The death of Paul Jacobson will be deeply regretted 
by all who came to know him in the meetings of the 
Society and at international congresses Scientific 
research suffers a great loss by his death 


Prof W N Parker 

The death occurred on February 22, at the age of 
sixty-five, at his residence at Cardiff, of Prof W N 
Parker, emeritus professor of zoology at the University 
College of South Wales and Monmouthshire 
Prof Parker was a pupU of Huxley and for a time 
acted as his demonstrator Dunng 1881 and 1882 he 
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was lecturer in biology at University College, Aberyst- 
wyth He joined the staff of the Uni\ersity College 
of South Wales and Monmouthshire when it opened 
Its doors in 1883 and retired in September igsa He 
came of an illustrious family being a son of the late 
Prof W K Parker, and a brother of the late Prof 
T J Parker He married a daughter of the late Prof 
August Wcismann, who survives him and leaves a 
family consisting of a son and two daughters 

Prof Parker was for man\ vears pnsidtnt of the 
biological section of the (. irdilT \ itiiralists Soiietj 
and a member of the st u nre t ommittei of the N itional 
Museum of Wales I o the htter institution he pre- 
sented a valuiihle lolkitinn ot /oologinl materul i 
few months prior to his diath In eolhhorxtion 
with his brother he wrote Pirkti and Pirkers ‘ Pru- 
tical Zoology ” lie also trails] ited into T nglish 
Weismann s “ (lerni Plasm ’ ind in ibbrcvntid lorm 
of Wiodershcim s “ Vergkiihcndc \n itomii der Wir- 
beltiere ” In iddilion, he piiblishid origin d pipers 
on the following suhjerts ‘ \natonn md Pin ologj 
of Protoptirus, ’ “ Poison org ms of Iruhinus 

“ The Struetui e of the \ oung of / efndna aculeata" 

“ Persisttm e of the I eft Posterior ( ardmal Vein m the 
Frog, with Remarks on the Homologies of the Veins 
in the Dipnoi,” “ The RespirUor) Organs of Rhci ’ 

“ On some Points in the \natomv of the Indian Tapir 
(lapnus Indints),” ‘ The Anatom) of the f leeum in 
theRahhit(Tf/)»?rMn(f«/«?)and Hare(/ epus Itimdus)’ , 
in eollaboration with 1 ’ M Balfour, “ On the Struiture 
and l)c\ elopment of LepidoHeus ” and in collaboration 
with T II liurlend, “ On the I fferent Du< fs of the 
Testis in t htmesra monslrosa ' 

Prof Parker devoted himself for ncarh forty veins 
to the interests of the tolkge and Universit) and to 
the development and organisation of the roologu d 
department It is impossible to speak too highly of 
the courage and determination whiih he brought to 
bear upon his work in the face of great diflicultus in 
the early days of the College He will be sadlv missed 
by a large body of former students who passed through 
his hands, in whose personal welfare, both in the 
department and outside, he always took the keenest 
interest The news of his death will be rccei' ed with 
great regret by a large eirek of friends ind former 
colleagues J H I 

» Mr F J Lloyo 

The death of Mr Frederick James Lloyd on February 
8 removes an interesting figure from the ranks of the 
older workers in agricultural science in this country 
Mr Lloyd was born at Sketty, near Swansea, in 185a, 
and was educated at Bristol Grammar School After 
leaving school he proceeded, for family reasons, to 
study law, but, showmg a natural aptitude and in- 
terest m science, he soon rejected a legal career and 
found an openmg m the laboratory of the late Dr 
Voelcker Tfte traming received there during the next 
four years was supplemented by evenmg studies at 
King ’s College, London, and subsequent expenence in 
chemistry during a sojourn in Germany On his return 
to England he became successively chief assistant to 
Dr Thomas Stevenson, of Guy’s Hospital, and at the 
laboratory of the Royal Agricultural Society, ulti- 
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mately setting up in practice on his own account as 
an agncultural chemist 

Mr Llovd’s knowledge of phvsiology and agncultural 
( hemistry thus a< cjuired led him naturally to a special 
interest in the subject of dairving, with which he 
became still more closely identified on the death of 
Dr Voikker by his appointment as consulting chemist 
to the British Dairy Farmers’ Association Mis close 
connexion with tint body lasted throughout his lift 
and dirci ted his attention to i|ucstions of milk produi - 
tion and the feeding of dairy stock in relation thereto 
In due ( oursc he began a stru s of investigations on the 
minuiacture of (heddir cheese, undertaken on behall 
of the Bath and West and Southern ( ounties Agri- 
iiiltiiral Soeietv, which proved very helpful to diecse- 
in iking firmirs of the West of 1 ngl ind ind brought 
him into (ontKt with the special agruiillural interests 
of that ire i ( ider-mikmg pirtu uhrlv attracted his 
notire In association with Mr Neville Grenville, 
and igam on behalf of the Bith and West Society, he 
stirted experiments designed to improve the methods 
of manufacture then current on f irms These extended 
over some ten ye irs ind resulted 111 the estalilisliment 
ol the National Frujt and tider Institute at Long 
\shtc)n m icjoj Mr Lloyd aeting is director until 
ii)OS lliis Instilu'e now issoruted with the Univer- 
sitv of Bnstol ind serving is its Agncultural and 
lloriic ulturil Research Stition, has been devclojied by 
the Ministry of Agriculture to funetion as the senior 
kniit Research Station for this country, and stands 
IS i direct result of Mr Lloyd s work 
Mr Iloyd lived also to see the establishment of 
the Research Institute for Dairying at Reading His 
pioneer studies on both the subjects with which he was 
soeloselv identified hue thus found fitting recognition 
Much of Mr Iknd’s work was published by him in 
the form of a series of reports in the Journil of the 
Bath and West Society, of which for some twenty y cars 
he was associate editor Those relating to eider were 
republished 1 iter by the Ministry of Agriculture He 
also, while holding an appointment as lecturer on 
agncuHuic it King’s (.ollegt, London, published his 
lerturcs m book form under the title of “ The Science 
of Agriculture,” a volume which has been translated 
into several 1 inguages 


We c-egret to announce the following deaths 
Prof A S Butler lately professor of natural 
philosophy in the University of St Andrews on 
March 2 aged sixty eight 

Sir Ernest Clarke until 1905 secretary of the Royal 
Agricultural Society of England and the first lecturer 
in agricultural history in the University of Cambridge, 
on March 4 . aged sixty seven 

Prof B E Femow, emeritus professor and dean 
of the faculty of forestry at the University of Toronto, 
and first chief forester of the United States, on 
February 6, aged seventy-two 

Prof G Lefevre, professor of zexilogy in the 
University of Missouri on J anuary 24, aged, fifty-nine 
Prof Vladimir M Shimkevich, professor of zoology 
in the University of Petrograd 

Rev William Wilks, for twenty-five years secretary 
of the Royal Horticultural Society and the producer 
of the well-known Shirley poppies, on March 2, aged 
seventy-nine 
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Current Topics and Events 


Much excitement was recently created all over the 
world by the sensational headline, ' Cause of influenza 
discovered at Rockefeller Institute, says Dr hlexner ’ 
The announcement was given a prominent position in 
the daily papers and everywhere was lauded as one 
of the greatest medical discoveries known Almost 
alone among our contemporaries we stated the actual 
facts of the work of Olitsky and Gates the reputed 
discoverers of the long sought for microbe of influenza 
and we recommended the adoption of a cautious 
reserve until further data were revealed Some of 
the inner history of this latest American press boom 
are now published m an editorial m the Journal of the 
American Medical Association (February lo) which 
has the greatest circulation of the medical papers of 
the United States and is a journal of the highest 
repute It seems that after the sensational announce- 
ment above the fournal telegraphed to Dr Simon 
Flexner, who replied that his announcement was 
merely a summary of papers already published by 
Olitsky and Gates in the ordinary way in the Journal 
of Experimental Medicine The summary was pre- 
pared lot the New York State Department of Health 
Dr Flexner states that some one m the State publicity 
department had headlined the summary without his 
knowledge Now that the actual statement of Dr 
Flexner has appeared in the Health News Service it 
IS seen to be nothing that has not been known for the 
last three years and as the Journal of the American 
Medical Association points out, the organism can- 
not be said to have been conclusively shown to be 
the cause of the condition known as epidemic in 
fluenza,” a view which we ourselves independently 
pnnted In justice to the Press it is stated that in 
this instance it was not to blame, but it is not stated 
who was The Journal deprecates this method of 
publication, leading as it does to false hopes for 
thousands of sufferers, and to the ultimate discredit 
of real advances in medical science 

Telegrams from New York appeared m several 
newspapers of February 28 announcing the dis- 
covery of a fossilised human skull m the province of 
Santa Cruz Patagonia The Times of March i pub- 
lished particulars relating to the skull, which were 
obtained by its correspondent at Buenos Ayres from 
the discoverer. Dr Wolf, formerly of the Canadian 
Geological Survey The skull, it appears, was found 
not by Dr Wolf but by a settler seven years ago in 
sand-hills in the pampas lying some twenty miles to 
the west of the port of Santa Cruz The discoverer 
reports it to be " petrified ' and " probably of tertiary 
origin ” As regards its characters all that Is to be 
learned is that it is " long m proportion to its width,” 
that its " frontal eminences are well marked,” and 
that it may be a woman s skull It is true that there 
exist m Patagonia deposits of the right age to yield 
fossil remains of Pliocene man, and on numerous 
occasions, during the past twenty five years, claims 
of his discovery have been made None has stood 
the test of inquiry , when the remains proved to bo 
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human it was found that a mistake had been made 
concerning their geological antiquity when their 
antiquity was upheld, the remains proved not to be 
human Whether the discovery now announced 
will prove an exception remains to be seen 

Ir 18 reported that excavations now being earned 
on at Ur of the Chaldees on behalf of the Bntish 
Museum and the University of Pennsylvania have 
brought to light a temple of the Moon God As Ur 
was the seat of the worship of deified kings and one of 
the greatest centres of ancient theology, its further 
investigation is likely to add considerably to our 
knowledge of the religious and social life of early 
Mesopotamia The site and the purpose of the 
temple were first identified through the interpretation 
by Rawhnson of four cylinder seals discovered in 1854 
by J E Taylor, who located the temple tower and 
excavated an adjacent building and burial mound 
Further excavations were carried out by Mr R 
Campbell Thompson in 1918 and by Dr H R Hall, 
on behalf of the Trustees of the British Museum, in 
1919 Dr Hall also investigated a neighbouring site 
at Tell el-Obeid, where he found much copper in- 
cluding several lion heads and a large relief, m a 
pre Sargomc building {circ 2900 b c ) beneath a plat- 
form of unburnt bnck, probably of Dunghi of Ur 
(arc 2450 B c ) The site of Ur itself was occupied 
from neolithic down to quite late times, the temple 
having been restored by Nabonidus in the sixth 
century B c As regards its early inhabitants, Mr 
Campbell Thompson, in the Times of March i, points 
out that the present excavations may be expected to 
throw light upon his suggestion that the people of 
this area differed in race from the Sumerians This 
view IS based upon the character of the fragments of 
hand made, painted pottery found by himself and 
Dr Hall at Ur Endu and Tell el-Obeid which is 
identical with that discovered by de Morgan at Susa 
m Elam This latter, m turn, is referred to a similar, 
but rougher, type found at Anau in Turkestan 

A WELL-PRESERVED dolmen has been discovered 
by workmen while excavating at the back of a house 
at St Ouens, Jersej Associated with the dolmen 
was a kitchen midden full of limpet shells and con- 
taining an ancient human skull and a round stone 
for grinding com The skull is very much flattened 
in the frontal region, and it is no doubt on this 
ground that a very l^gh antiquity, exceeding that 
of Pithecanthropus erectus, has been attributed to it 
locally, as is stated m a highly coloured report which 
appeared in the Daily Mail of February 26 It is 
also suggested that the kitchen midden is of raeso- 
hthic age Although the find is of considerable 
interest, neither supposition appears to be well 
founded Shell-fish must always have been, as 
they are still, an important element in the diet of 
the islanders, and therefore does not necessarily 
indicate a mesolithic culture, while the assbaatioli 
with the dolmen and a stone for gnnding corn would 
suggest that a very early date m the neolithic period 
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for the skull is not probable The flattened appear- 
ance of the skull, upon which stress is lanl in the 
report of the discovery may be due to p<ith<>logical 
causes but more probably is as often happens, 
a case of flattening due to post-mortem pressure 
after burial Turther details of the measurements 
of the skull wiU be awaited with interest as it will 
be important to note whether, notwithst inding its 
distortion it is to be ascribed to the Mediterranean 
long headed type 

On hebriiary 12 Prof Otto Pettersson director of 
the Swedish Hydrographic Biological Commission 
Gothenburg celebrated the se\ enty fifth anniversary 
of his birth and both chemists ind oceanographers m 
tins country to whom his genial personality is so 
well known, will wish to join m offering him their 
congratulations and their good wislus for his future 
prosperitj Having in early life made a 1 uropcan 
reputafion as a chemist Prof Pettersson tumid Ins 
attention to the study of oceanogr iphv ind much of 
the work in that subject during tin, last thirty \tars 
has owed its success to his initiative and inspiration 
His name is particularly associated with the founda- 
tion in 1902 of the International Council for the Study 
of the Sea of which organisation he was president for 
a number of years It was largely owing to Prol 
Pettersson s influence and efforts that the Council 
survived the trying period of the I uropean war and 
has since renewed and extended the valuable eo 
operative researches which it is conducting in the 
interests of the fisheries We rejoice to know that in 
spite of his advanced age, Prof Pettersson s /eat for 
scientific work is m no way abated and that he 
renuins an active ami energetic investigator more 
especially of problems affecting the si a 

The sixth Silv iniis Thompson memorial ketureof 
the Rontgen Society is to be delivered on liusday 
May I by Dr C Thurston Holland 

The gold medal of the Astronomical Society of the | 
Pacific was presented to M B Baillaud director of j 
the Pans Observatory at the American Embassy m 
Pans on I ebru try 26 

Dr Christopher K Ingold was awarded the 
Mcldola medal of the Institute of Chemistry, for the 
second time, at the annual general meeting of the 
Institute held on Maich i 

An excursion to Devizes and Salisbury Plain 
extending from May 18 to 21 inclusive particulars 
of which are obtainable from Mr B H Cunnington, 
Wiltshire Archaeological Society Devizes, has been 
arranged by the Prehistonc Society of East Anglia 

The IMedical Research Council has appointed the 
following scientific committee to organise an m- 
vestigation mto dog's distemper Sir William B 
Leishman (chairman), Mr J B Buxton, Capt S R 
Douglas, Prof F Hobdaj', and Dr C J Martin 
A member of the Council’s staff will act as secretary 
to the committee, and communications should be 
addressed to the Secretary, Distemper Research 
Committee, 15 York Buildings, Adelphi, W C 2 
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The British Association recently acted in co-opera- 
tion with a number of other travelling ’ societies in 
requesting the railway companies to revert to the 
pro war practice of granting return tic kets at single 
fare and one third to members attending meetings 
on presentation of a voucher Iht Association has 
now been informed that in connexion with its next 
annual meeting in Liverpool, Sejitcmber 12-10, this 
concession will lie made by the coinpamcs 

Ai the meeting of the Frvnklm Institute of the 
State of Pennsylvania Philadelphia, held on I ehruary 
21 Dr I ec de I orest received the I lliott tresson 
gold meil il awarded to him bv the Institute for his 
inv cntion of the three electrode aiidion In present- 
ing Dr dc Forest for this award Ins invention was 
characterised as one of the most import int evei made 
in the held of the electrical tr nismission of intelligence 
and one winch through its development has marked 
a profound revolution m the art of radio communica- 
tion 

fin tenth annual general meeting of the Institu 
tion of Petroleum 1 cchnologists will be held at the 
house of the Royal Society of Arts on luesday 
March n when an address will be delivered bv Prof 
J S S Brame the retiring presidcn* 1 he presiden_t 
elect for the ensuing session is Mr Herbert Barringer 
and the vice presidents irc Mr Alfred C Advms, Sir 
t corge Bedbv Sir John Cargill Vis'ount towdray of 
Cowdray, Mr Arthur W Eastlake ind Sir riiomas 
H Holland 

Al the innual gemral meeting of the Optical 
Souety held on I ebniary 8 the following officers 
and council weie elected Prf^id-nt Prof A Barr 
Vue-Prestdints bir 1 rank Djson, Mr T Smith 
vnd Mr R S Whipple Hon Irea^urer Maj 
h O lleniici tHn Sfcretanes {a) Business 
Secretary Prof Alan Pollard Imperial College of 
Science and reclnology South Kensington, SW7, 
and (h) Papers S< erctary Mr h P S Bryson Glas s 
Re seal ch Association, 50 Bedford Sejuarc W C 1 
Hon Ltbranan Mr J H Sutcliffe Editor of 
Iransactumi. Dr J S Anderson Count tl Dr 

J S \ndcrson Instr -Comdr T Y Baker, Mr 
W M Brett Prof F J Cheshire Mr R W Cheshire 
Dr R S Clay Mr H H Krasley, Mr P F Everitt, 
Dr J W French Miss L M Gdlman, Mrs C H 
Griffiths Dr 1 C Martin ITof A W Porter, 
Mr r Twyman and Mr A Whitwell 

A NFW meteorological observatorj at Santa Cruz, 
Tcnenffe, Canary Islands, was sanctioned by Royal 
Decree in July 1921 It is now announced that the 
building has been started, and will probably be com- 
pleted shortly The fact is noted in the Meteoro- 
logical Magazine for February, and it is stated that 
the Island of Tenenffe already has a first-class 
observatory at Izana, situated 2307 metres aboi^ 
sea level Being on the direct route from Lisbon 
to Rio de Janeiro these two observatories will be 
of great service to transatlantic aenal navigatipn 
The note adds that a hydroplane station is also to 
be established on the island 
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A MEMORANDUM on the probable character of the 
weather in north-west India m January, February, 
and March 1923 was prepared by Dr G T Walker, 
du'ector general of Indian observatories, and sub- 
mitted to the Government of India on January 5 
The data which control the amount of ram and snow 
to be expected are — (a) Iherecent weather conditions 
in Persia and north-west India these are slightly 
favourable (b) The seasonal change in the upper 
air m northern India which 13 slightly adverse 
(r) The atmospheric pressure over India in the 
previous October and November, which is neutral, 
October being above normal and November below 
normal (d) Rainfall at Seychelles and Zanzibar 
rainfall at Seychelles w as in defect in November and 
December, and at Zanzibar it was in excess in 
Dei ember On the whole the indications point to 
a slight defect in the winter precipitation but the 
indications are said not to be sufihciently pronounctil 
to justify a forecast of a deficiency 

RLtERRiNG to the obituary notice of I*rof George 
Lunge in Naiuri' of February 17 p 228 a corre 
sponderit has pointed out the last paragraph might 
give the impression tint Dr Hurter was of German 
nationality whereas he was a native of Schaffhaiisen 


Switzerland The writer of the notice was concerned 
rather with the influence exercised at the time by 
the German universities in providing opportunities, 
not necessarily for Germans alone, for scientific 
training as chemists some of whom came to England 
to acquire knowledge and experience of the practical 
appUcations of the science 

We have received from Messrs A Gallenkamp 
and Co a catalogue of Flectrometric Apparatus for 
determining Hydrogen Ion Concentration-. " This 
imiudes an apparatus for determining hydrogen ion 
concentrations both for work of high accuiacy and 
for routine industrial work 

Messrs Bowes and Bowes i Trinity Street, 
Cambridge have just issued a very useful catalogue 
(No 417) of second-hand books, journals, and 
portraits of scientific interest offered for sale by them 
It contains 1158 titles which arc classified under 
the following headings Journals etc , Agnculture, 
Anthropology and Ethnology Biography Biology 
Botany (including F orestry and Gardening) Geology , 
Microscopy , Zoology (including Ornithology and 
Entomology) General Science Chemistry Physics 
(including Einstein Theory) , Medical (including 
I’hysiology) Portraits 


Our Astronomical Column 


Increase or Brightness of Beia Ceti — Ihere 
appe.irs to be no reason to doubt the news that this 
star has brightened by more than a magnitude m the 
last week or so The change was hrst observed by a 
British schoolboy named Abbott resident m Athens 
being a member of 1 a bocietii Astronomique de France 
he telegraphed to M Camille Flammsnon at Jiivisy, 
whose assistant M Qii6msset confirmed the brighten 
mg Apparently further confirmation has been re 
ceived from the United States Unfortunately the 
star IS observable m England only by day or in very 
bright twilight, and the skies have not been pro- 
pitious for studying it Data for drawing the light 
curve are not vet to hand so that it is premature to 
speculate on the probable cause of the increase of 
light I he news hitherto available comes through 
the daily press , the Astronomical Bureau at Copen 
hagen has made no communication 

The Zodiacal I ight — Mr W F Denning writes — 
During the period from about March 8-20 and April 
4' 18, the zodiacal light may be well observed on clear 
evenings in the absence of moonlight It will be 
visible about two hours after sunset as a faint glow 
extending upwards obliquely, through the constella- 
tions of the Zodiac and broadest at its base on the 
western region of the horizon It apparently varies 
from night to night, for its visibility is evidently 
influenced by atmospheric conditions Careful ob 
servationa of the degree of luminosity positions, and 
boundaries of the light on successive evenings will be 
valuable The most probable explanation of the 
phenomenon is that it la due to the suns reflected 
light on mjTiads of meteonc particles belonging to 
systems of little inclination and situated at moderate 
distances from the sun 

The Spectra'' of Visual Double Stars — Mr 
F C Leonard publishes m the Lick Observatory 
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Bulletin (No 343) an important contribution to the 
study of the spectra of visual double stars If the 
conij^iients of a double star had a common origin, 
a knowledge of the spectral relationslups existing m 
different systems presumably at various stages in the 
course of evolution, might be expected to disclose 
the general trend and the comparative rates of 
development of these stars It was with the inten- 
tion of gaming more knowledge on this subject that 
Mr leonard commenced this investigation in 1920 
From a study of eighty visual double stars specially 
observed for this work, he finds that the spectrum of 
the secondary component of a dwarf stir is generally 
of a later class and that of a giant star is of an earlier 
class than the primary In both giant and dwarf 
stars the greater the difference in magnitude betw cen 
the primary and secondary the greater is the absolute 
difference in spectral class 
The spectrum of each component of a double star 
appears to be a function mainly of its absolute 
magnitude or in other words, the spectra of the 
components of double stars are so related to each 
other that with but few exceptions these svstems 
conform to the Hertzsprung- Russell arrangement for 
individual stars plotted according to spectral class 
and absolute ma^itude In this configuration, the 
fainter component normally precedes the brighter 
one regardless of whether the latter be a giant or 
dwarf m the order prescribed by the I-ockyer-Russell 
theory of stellar evolution The two earlier conclu- 
sions are special phases or necessary consequences of 
this generalisation Thirteen binary systems, all 
stars of which were dwarfs, indicated that as the sum 
of the masses of the components mcreaaed, their 
disparity in spectral class approached zero,, Of any 
two stars of unequal mass but of otherwise identical 
physical properties that with the less mass will in 
general pass through its life history m advance of the 
more massive one 
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The Oldest Chr/stian Tomb in India — Agra, 
which possesses in the splendid mausoleum known as 
the fa], one of the finest sepulchres m the world 
claims also the oldest Chnstian grave m northern 
India It is known as the jMartyr s Chapel, the tomb 
of a rich and \ery pious Armenian mei chant called 
Martyrose who died at Agra in a d i6ir The in 
scription on the tomb, now for the first time trans 
lated by Mr Mesrovb Seth m the journal of the Asiatic 
Society of Bengal, \ol xvii , igai runs ‘ In tins 
tomb rested the pilgrim Martyrose son of Pheerbashi 
of Julfa He died in the city of Agta and gave his 
goods to God for his soul 1060 of the Armenian era 
ll)e Archaeological Department has now restored the 
tomb of this worthy, a member of the imjxirtant 
Armenian community of J iilfa in Persia who came to 
India as a merchant An inscription m Persian to his 
memory has been placed on the tomb 

The Ismaili Sect of Islam — The important sect 
of the Ismaihs or Assassins, the doctrines of which 
were preached by the Old Man of the Mountain, has 
exercised wide influence m Persia The scattered 
material collected b> historians travellcis and theo- 
logians cannot compare in value with the genuine 
documents of the sectarian literature but for five 
hundred jears when these materials came to an end at 
the lime of the Mongol invasion which destroyed the 
power of the Assassins, the life of the sect is a blank 
Mr W Ivanov who has spent seven years in in- 
vestigating the beliefs of the sectarians in Persia his 

E ubhshed under the title of Ismailitiia, i truis 
ition of an important text which throws much light 
on the subject This has been issued by the Asiatic 
Society of Bengal as pirt i vol viii of its memoirs 
It will be interesting to European readt rs is the leader 
of the sect is the Agha Khan of Bomba' who did 
notable strvicc to the Indian Government in the War 
and has since devoted himself to the task of calming 
the agitation which has arisen m India on the Cali- 
phate question 

Tur Indian Tribls 01 Caiifornia — The ITin- 
versity of California m its series of public.itions on 
American arch<Eology and ethnology has issued a largi 
number of valuable memoirs but i general survc> of 
the inter lelations of the culture of these tribes has 
hitherto been wanting This want has now been 
supplied by Mr A L Kroeber, an ethnologist to whom 
we owe several of these tribal memoirs who has 
prepared a general sketch under the titk of Flemcnts 
of Culture in Native California for the Universitv 
series (vol xiii No 8) in which he describes the aits 
of life social organisation, religion and ceremonies 
This memoir, which gives an excellent survey of th< 
industrial social and religious life of a prmutive 
people, will be i valuable book of reference to eth- 
nologists It IS provided with sketch maps, but 
unfortunately a general index is wanting 

Microbic Transmissibil Autolvsis — One of the 
most interesting developments of modem bacteriology 
has been in relation to what is now called the Twort- 
d Hdrelle phenomenon This has recently been the 
subject of the Cameron prize lecture given by I’rof 
J Bordet, of Brussels, and published in the Brii 
Med Journal of February 3 In this lecture the 
mam Mets are clearly set forth and particularly the 
views of Bordet and his co-workers For those who 
have not bwn following the subject specially it may 
be stated that m 1915 F W Iwort Director of the 
Brown Institution, London, described a peculiar 
glassy-like change which appeared in colonies of 
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certain micrococci which he had isolated from calf 
lymph A minute trace of the glassy agent added 
to a cultivation of bacteria dissolved the latter and 
strange to say the glassy agent could traverse fine 
porcelain filters without detriment In 1917 d’Htyelle 
observed similar phenomena and regarded them as 
due to the activity of a living agent which he called 

micnibe bacteriophage ’ on account of its power 
of devouring bacteria This view he has continued 
to defend with great vigour Bordet and Ciuca 
adopted an entirely different explanation They do 
not believe the active substance is a living agent at 
all but as a product of the bacterium itself induced 
in the lirst instance by some external influence and 
subsccjutntly c ipablt of indefinite transmission A 
full treatment of the subject will be found m Bordet s 
lectuie referred to above 

Till SiLCFN — Ihe functions of this organ are 
somewhat obscure It is generally recognised how- 
ever that it h IS something to do with the destruction 
of effete red blexid corpuscles A certain proportion 
of the corpuscles in geiieril circulation are more 
fragile than the test, in the sense that when distended 
by osmosis m hypotonic solutions they burst in 
solutions of a higher eoneeiitration than do the 
younger nioie distensible ones A recent paper by 
Bolt and Heeres \n. the liiochtimcal Journal vol 16, 
p 754 shows that after passing through the spleen, 
blood corpuscles are rencitrtd less resistant so that 
a laigcr propoition become haemolysed when placed 
111 the stronger salt solutions, that is the less hypo- 
tonic solutions Thus they withstand distension to 
a smaller degree than normally Ihis property is 
due to the adsorption of some substance supplied by 
the spleen and cm be removed by washing with 
Rmgci s solution Ihe previous work of Brinkman 
and van Dam had shown that the fragility of red 
corpuscles depends on the relative proportion be- 
tween eholesteiol anci lecithino m their outer mtm- 
britics the former eonfenmg stibihty, tin latter 
fiagility Apparently the sj. leen idds Iceithine m 
larger amount than it does cholest rol 

Curinc Sh 1 PiNf SicKNFss — 111 the Empire 
liev fw for I'cbruary Dr Andrew Balfour his an 
interesting , article entitled "Cure of Sleeping Sick- 
ness He* deals largely with the cl urns of the new 
German renndy Bayer 205" and admits that it 
IS the most powerful destroyer of the parasites of the 
disease so far tested For a time sleeping sickness and 
other trypanosome diseises were looked ujion as 
absolutely fatal, while later on partial success was 
achieved bv more than one remedy containing arseni- 
cal or antimonial bodies " Bayer 205 ’ contains 
neither of these in any form, and although its exact 
eonipositioii is not known it is suggested that it 
belongs to the ben/idine dye senes It is a white 
powder easily dissolved in water, neutral in reaction, 
without smell and does not deteriorate on heating 
It possesses extraordinary parasitotropic action on 
trypanosomes, and m minute doses can produce a 
steriliiolto magna in animals heavily infected with 
these parasites These results workecl out by Haendel 
and Toetten have been confirmed in man by Miihlens 
and Menk in Germany and by Wenyon and Manson 
Bahr in London Dr Balfour emphasises the need 
for chemical research in this countiy, and lavs stress 
on the necessity for persistence, time money and far- 
sightedness Ehrlich was fond of summing up tile 
success of scientific researches in what he termed the 
four G s. Geld, Ghick, Geduld, Ge%ch%ck, which comes 
to the same thing 
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Recent Pentacrinid^ —In the Journal of the 
Washinrton Academy of Sciences of January 4 Mr 
A H (Jark publishes a revision of the recent 
sentatives of the cnnoid family Pentacnnidx Foi 
many years the name Pentacnnus has ceased to be 
apphed to any cnnoid now hving. and now Isocnnus, 
to which genus most of the modem species were for 
a time referred, is also considered to be entirely 
extmct For the only species that remained— the 
Atlantic Pentacnnus wyville - thomsont — Mr Churk 
founds the new genus Annacnnus 

A New British ENTi'ROPNEosr — In the current 
number of theQuarterly Journalof MicroscoptcalSctence 
(vol 66 part IV ) Prof Alexander Meek records the 
discovery of an interesting addition to the Bntish 
marine fauna The Ent^ropneusta have hitherto 
been represented in Bntish seas so far as known, only 
by two species of the genus Dolichoglossus from the 
west toast of Ireland and Scotland respectively 
The newly discovered species is apparently referable 
to the genus Glossobalanus and the name proposed 
by Prof Meek is Glossobalanus margmatus, the species 
being regarded as distinct from any previously 
described Unfortunately only a single imperfect 
specimen -was obtained off the coast of Northumber- 
land at a depth of 52 fathoms It is further suggested 
that a lorn ana larva sometimes met with in the 
North Sea plankton may be referable to this species 

PoMoi ocY — A few ye irs ago Mr E A Bunyard, 
of the well known Maidstone nurseries, upon his own 
initiative started a Journal of Pomology, m which 
contnbutions of very great scientific mterest have 
been published With its third volume this journal 
commences its career anew as the Journal oj Pomology 
and Horticultural Science, with a powerful publication 
committee to support the onginal editor, the financial 
responsibilities now being transferred to the three 
horticultural research stations at Long Ashton near 
Bristol Cambridge and East Mallmg, Kent In a 
foreword Sir A D Hall expresses his mterest in the 
new journal and his hope that while providing a 
nudium for the publication of the results obtamed 
by the investigators at these research stations, it may 
also ‘ rather together new knowledge and expenence 
from all kinds of public and private workers connected 
with fruit-growing in Great Britain ” From the begm- 
ning the format of the journal has been good and many 
of Its photographic reproductions exceptionally fine 
The first number of the new volume contams a valu- 
able series of papers upon the raspberry The genus 
Rubus has long been a stumblmg-block to systematists, 
and Mr N H Grubb appears to have commenced for 
Rubus Idaus the task which the late Rev Moyle 
Rogers carried out so thoroughly for Rubus fruttcosus 
Upon a senes of characters the largo and confusing 
number of varieties of raspberry grown m Great 
Britain are arranged within groups and a key given 
to permit the deternunation of some of the more 
important varieties First importance is attached to 
tlie surface characters of the young canes, which fall 
into two groups, one pubescent, the otter glabrous 
or nearly so , the colours of the spines then provide 
another^ valuable character This important work 13 
certamly a necessary preliminary to any cultural or 
expenmental work with the raspberry W Boyes 
desenbes the characters of different types of apple- 
tree shoots, based largely upon the current nomen- 
clature of the French horticultunst F V Theobald 
describes the apple and plum case-bearer and its 
tr^^ment Herbert W Miles discusses the control 
of the apple-blossom weevil, and G S Peren the value 
of sprajrmg for the control of the logan beetle 
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Surveys in the Eastern Kara-koram and 
Khotan — ^A detachment from the Survey of India, 
under Maj H Wood, was attached to Dr F de 
Filippi’s expedition of 1913 to undertake exploration 
and geophvsical researches m the httle-known regions 
of the Kara-koram at the headwaters of the Shyok 
and Yarkand nvers Maj Wood's report, which was 
delaved by the war, is now published ( Exploration 
m the Eastern Kara-koram and the Upper Yarkand 
Valley Debra Dun Office of the Survey, 1922 
6s ) The work included the survey of the Depsang 
plateau, the San Remo Glacier, from which the River 
Yarkand proves to dram, and the upper valley of 
that river Maj Wood shows how he ascended what 
he believes to be the line of an old route leading across 
the head basin of the Oprang, but Dr Fihppi was 
forced to abandon his project of exploring that valley 
An appendix contains a discussion of historical 
evidence bearing on certain disused or forgotten 
routes through the Kara korams 1 he report is 
accompanied by a series of photographic plates and 
a coloured map on a scale of i to 250,000, of the area 
surveyed by Dr F de Fihppi’s expedition 

Man as an Agent in Geockaphical Change — 
Some of the ways in which man modihes the surface 
features of the earth were discussed in a lecture by 
Di K L Sherlock given to the Royal Geographical 
Society on February 19 Mining and quarrying 
assist the natural agents of denudation and transform 
scenery A calculation of the amount of rock 
removed in various kinds of excavation by man in 
Great Britain since the earliest times shows the 
significance of this work The total excavation spread 
over the British Isles would amount to 3 83 inches 
This may be compared with Geikie s estimate of the 
rate of erosion in the British IsleS which is 2 72 
inches in 2000 years Surface subsidence is an 
important effect of mining operations Dr Sherlock 
showed how this might be prevented or delayed by 
leaving pillars to support the roof, or by the method 
frequently adopted m the collieries of Upper Silesia 
of stowing waste materials in the cavities produced 
The accumulation of waste on the surface may be 
utilised to fill up a foreshore as at Middlesbrough 
where 4270 acres have been reclaimed in this manner 
or it may form artificial hills In the Black Country 
of Staffordshire some 230 million cubic yards of waste 
have been deposited on 23 square miles Yet in this 
case subsidence has probably more than counter- 
balanced the gam Under the site of London some 
50 million cubic yards have been excavated, but brick 
or other linings have prevented subsidence In fact, 
the level of London has actually risen by the ac- 
cumulation of domestic and other waste Excava- 
tions have shown this to be the case On its own 
debns the height of London grows about one foot a 
century It is probable that m three centuries the 
waste from the coal used in London has amounted tq 
more than 42 million tons Most of this directly, or 
indirectly, m the form of bricks and artificial flagstones, 
has been incorporated m the site of London Dr 
Sherlock also gave examples of man’s mterference 
with nvers, and, by means of pumpmg, with the 
circulation of underground waters 

Oil in Laccouthic Domes — Of the many geo--*' 
logical structures in which petroliferous sediments 
may be mvolved, elevated, dome-hke masses of rock, 
resulting from igneous mtrusion of the laccohthic 
type, are rarely productive of oil on a Commercial 
s^e, save possibly in certain cases m Mexico 'There 
is, however, no reason prtma facte why such a struc- 
ture should not be favourable, unless secondary 
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niechamcal or thermo-dynamical elfects on the super- 
incumbent strata seriously Influence the stability of 
orgamc mliterial within the sediments Thus it is 
not surprising to find that the United States Geological 
Survey is turning its attention to such possibilities in 
certain areaS m the Western States and a brief paper 
(Bulletin 736-F) dealing with oil accumulation in 
laccolithic domes in the Little Rocky Mountains region 
of Montana (the work of Messrs A J Collier and 
S H Cathcartl is one of the first results of this 
inquiry In the cases described the uplifts are due 
to mtrusions of porphyry some of which are exposed 
others, in the less denuded tracts of country, being 
still covered by sediments of varying ages, principally 
Upper and Lower Cretaceous Of the former the 
Eagle sandstone and the Mowry shale are both pos 
sible oil-beanng honrons while the Kootenai forma 
tion (Lower Cretaceous) is well known to be favour- 
able elsewhere One or other of these horizons could 
be reached by dnlling in at least two pronounced 
domes, the Guinn and the Carouse Alder domes 
within the area described, to the south of the Little 
Rocky Mountains Iho authors do not of course 
rophesy commercial success for any fields which may 
e opened up here but they ha\ e indicated the most 
likely areas in an otherwise discouraging region and 
it will be interesting to observe, both from the 
scientific and mdustri il points of ^ lew the results of 
any trials which may ultimately be made as a eon 
sequence of their report 

Lighting in Mines — A striking illustration of the 
value of good illumination in enabling output to be 
increased in industrial operations is afforded by some 
experiments m coal mines described by Messrs E 
Farmer, S Adams and A Stephenson in the Journal 
of the National Institute of Industrial Psychology 
The report of the Miners Nystagmus Ri search Com 
mittee, issued last year, confirmed the impression that 
this disease is due mainly to inadequate illumination 
The present research shows how the miner s work is 
hampered and his output affected bv deficient lighting 
There are two chief drawbacks to most existing 
miners' lamps, the low illumination afforded and the 
exposure of the filaments which in such dark sur- 
roundings give nse to highly inconvenient after- 
images on the retina Ihc authors describe a form 
of cylmdrical shield which has a useful effect in avoid- 
ing this form of glare, and also give the results of work 
for an eight-hour period with the ordinary sUndard 
miners lamp and with a special porch light ” giving 
Six times as great an illumination It was shown that 
the improved illumination led to an mcrease in output 
from a 47 to 2 83 tons, an increase of 14 57 per cent 
The experiment serves to show the wide field for 
improvement existing m lightmg conditions in coal 
mines and the benefits that might be secured by a 
moderate expenditure on research 

Me teorology at Sou 1 hpobi — Results of meteoro- 
logical observations at Southpoit for the year 1921, 
and the annual report of the Fernley Observatory of 
the Corporation of Southport, compiled by the 
meteorologist. Mr Joseph Baxendell, have recently 
been issued The report a pubhshed in two editions, 
copies being circulated by the Southport Corporation, 
and by the Meteorological Office, Air Ministry The 
Borough Observatory of Sou^tliport is the longest 
municipally-mamtained meteorological station in 
the Bntah Isles, observations having contmued for 
the past 50 years Daily, weekly, and monthly 
returns are supplied to the Meteorological Office 
iiluch time has been devoted to the comparisons 
, involved m the investigations of meteorological 
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pencKhcities , among the clearly indicated cycles is 
one of 3 years, while a rainfall cycle of 53 years is 
said to be the thief An appendix gives montlily 
averages for 10 years of the amount and duration 
of rainfall under different wind directions It is 
shown that winds from southerly points arc pre- 
eminently those of the rainy t|uarttr The most 
rcmarkiblc ytar during the half century s existence 
of the observatory is stated to be 1921 ilthough in 
the north west of h ngland it was not so dry as several 
previous yeirs the total deficiency of 4 inches of 
rainfall was tiivial 111 coinpirison with the extra- 
onhnarv drought over south-eastern England For 
general fine weather factors there is no known pre- 
decessor to equal it the outstanding feature being 
the nmarkably high mean atmospheric pressure 
Ihe undcrgiound water level remained extremely 
low until the substantial winter rams in the latter 
part of December Taken as a whole the meteoro- 
logical results will serve well as a guide for observa- 
tions made by other municipal bodies 

9 *Distanci TiiFRMOMETrRS — ^Messrs Negntti and 
/amhra have introduced a type of distmce ther- 
mometer which appears to get over many of the 
diflieulties ind errors to which such instruments have 
been subject m the past ihe new instruments 
depend on the expansion of mciciiry in a steel bulb 
to which a capillary tube of the required length is 
attaeheil 1 his tube cuds in a coiled Bourdon tube 
with the free end of which the pointer of the instru- 
ment gears diiectly llie pointer moves over a 
ciicular dial about 300“ of which are occupied by the 
scale Ihe effect of change of temper iture oi the 
conmcting capillary is eliminated by a wire of invar 
running down the tube and reducing the volume 
of mercury to sudi an extent that the change of its 
volume with change of temperature is identical with 
the chinge of volume of the steel tube Ihc errors 
of such an instrument tested at the National Physical 
Liboratory from 0° to 50^ C at no point of the scale 
exceeded o 05® C 

Photo elastic Research — In a recent number of 
the Memoirs of the Society of French Civil Engineers 
(Bulletin de jmllet-septcmbre 1922) Prof E O Coker 
gives the text of a lecture, delivered by him last 
summer m Pans, which contains an up to-date 
account of the method of exploring stresses in struc- 
tures by means of celluloid models examined in 
polarised light a method which is at present making 
rapid prognss both here and on the Continent and 
bids fair to become indispensable to every scientific 
engineer Besides giving a sketch of the method 
and its general applications, Prof Coker obtains new 
and interesting results concemmg the testing of 
cement briquettes under tension and compares the 
standard forms of such test-pieces adopted in Bn tarn 
and France respectively In particular he shows 
that the standard bnquettes adopted in both countnes 
for cement tests lead to a stnkinglv unequal distnbu- 
tion of tensile stress across the middle section of the 
test-piece and thereby to serious error in the deduced 
tensile strength He suggests, as the result of photo- 
elastic research a new shape of standard bnquette 
which is free from this defect further illustrations 
of the method include a discussion of contact 
stresses and an investigation of the stresses arising 
from the action of cutting tools both in the work 
and m the tool itself This part of the lecture is 
partly a restatement of results previously described 
oy the author and Dr Chakko in the Proceedrags 
of the Institution of Mechanical Engineers m Apnl 
1922, but vanous novel points are introduced 
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The British Science Guild 


T he Mansion House was an appropnate venm 
for the great meeting organised by the British 
Science Guild on February 27 to acknowledge and 
proclaim the importance of scientific method scientific 
knowledge and scientific research as factors in pro 
moting nation il and Imperial interests" In the 
Egyptian Hall, with its high curved roof its brilliant 
stained-glass windows, its serried banners recalling 
battles and heroes of long ago the Lord Mayor pre- 
sfded over a distinguished company of representa- 
tives of modern science and industry Ihe first 
citizen of London is the honoured custodian of many 
great traditions among which not the least precious 
IS the city s historic generosity in promoting educa- 
tion and science The City and its Companies have 
m the past given freely of their wealth in aid of these 
great causes, and it is fitting therefore that their 
faith in science so amply proved should stimulate 
the new crusade for its increased national recogni- 
tion Not less significant was the King s message 
of encouragement which Lord Askwnth read to the 
meeting, welcoming the efforts of the Guild " to 
stimulate the scientific spirit, and to secure that 
application of science to industries, commerce, and, 
inflced in all fields of human activities so essential 
to efticiency and to the closer fellowship of all parts 
of the F mpirc 

The I ord Major, in his introductory remarks 
emphasised the usefulness of the Guild’s work of 
propaganda When, he said, the Bntish Science 
Guild was founded in 1905 its first object was stated 
to be to convince Bntish people, by means of publica- 
tions and meetings of the necessity of applying the 
methods of science to all branches of human endeavour, 
and thus to further the progress and increase the 
welfare of the Empire ' Modem civilisation is so 
closely bound up with the advance of scientific know- 
ledge that all progressive citizens can realise the 
service which a body like the Guild is able to render to 
this country and to Imperial development This is an 
age of science, when such wonders as X rays radium, 
and wireless telephony which have added so greatly 
to human powers and communication, are accepted 
almost as commonplace parts of our daily life More 
scientific work is being carried on now than ever 
before, and we may expect results which will be of 
even greater value than those already achieved 
British science in several directions leads the world, 
and it IS right that this fact should be more widely 
recognised Science stands not only for new devices 
and powers, but also for accurate knowledge and the 
right use of man's capacity and individuality Scien- 
tific method must, therefore be applied to social 
problems if the true principles of progress are to be 
determined The Guild stands for national service in 
a wide sense it includes representatives not only of 
pure and applied science, but also of industry and 
capital After the Napoleonic wars the nation found 
itsdf exhausted and impoverished Our national 
position was re established through the steam engine 
and the industrial development which followed We 
have now to look to the science laboratory to restore 
our economic position and even to improved agricul- 
tural production Later in the meeting the same note 
was sounded by Sir Joseph Cook, High Commissioner 
for Australia who pointed out that a vast amount 
of capital had been wasted through the war, but 
the loss would soon be made good if two blades of 
grass could be made to grow instead of one or if 
the speed of steamships and other forms of trans- 
port could be doubled 

The principal resolution was moved by Lord 
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Askwith as president of the Guild and accepted 
unanimously m the following terms 

That this meeting convinced that the progressive 
use of scientific knowledge is essential to industry 
and commerce and that the applii ation of scientific 
method to all public affairs would ensure increased 
efficiency and economy, pledges itself to support 
the efforts of the British Science Guild to promote 
national and Imperial interests by means of these 
powerful factors ’ 

A letter of apology for absence was read from Sir 
Joseph Thomson, which stressed the need for the 
popularisation of science on the widest possible 
basis ‘ It seems to me ’ Sir Joseph said that the 
remarkable increase in the opportunities for srientific 
research which has taken place in the last thirty or 
forty years has not been accompanied by a proportion- 
ate increase in the means of bringing matters of scien- 
tific interest before the great mass of the jieople I 
do not forget the work of some of the great newspapers 
m spreading an interest in science by the admirable 
articles they publish at frequent intervals, but the 
phblic 1 am thinking of does not read the Times or the 
Afornm^Post A more urgent need was to arouse an 
interest in science in the bulk of the population, which 
would facihtate the passage of measures to promote 
the progress of science in this country Lord Askwith 
indorsed this plea and urged also that a great deal 
more might be done to endow discoverj It was of 
rmmense importance he considered, that men of 
science without the hope of immediate reward should 
probe the mysteries of Nature, and that new dis- 
coveries should be brought quickly into general 
knowledge 

The ippeal for some further endowment of 
" problem-solvers — the elder men of sen nee who 
devoted their lives to research as apart from the 
young trained laboratory workers — was vigorously 
pressed by Sir Ronald Ross It might be supposed 
that the discoverer of the cause of cancer or tuber- 
culosis would soon become a millionaire, but he 
pointed out that Sir David Bruce who solved the 
problem of sleeping sickness, was now m Madeira 
unemployed and there were three or four others 
whom he could name He suggested that the nation 
should pension scientific discoverers of pre-eminent 
worth and allow them to go on working as they 
pleased 

The vote of thanks to the Lord Mayor and the 
other speakers was proposed by I ord Askwith and 
seconded by Lord Bledisloe, who made an interesting 
speech on the apphcation of science to agriculture 
It appears that Continental agncultunsts use the 
results of the researches on fertilisers and plant 
diseases at Rothamsted more than w e do our- 
selves 

The meeting was a prelude to the launching of a 
national appeal by the British Science Guild for 
increased personal and financial support and an 
appeal committee has been appointed, of which 
Lord Askwith 13 president The list of members 
includes many distinguished representatives of science 
and public life The director of the appeal is Com- 
mander L C Bernacchi, physicist 01 Scott s first 
Antarctic Expedition A comprehensive plan of 
objects and methods has been drawn up and will be 
widely circulated m due course The details of the 
scheme were not announced to the meeting but the 
Lord Mayor said at the conclusion of his speech 
that whatever support was given to it would bo 
returned a hundredfold in national honour and 
profit ^ 
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Research in the Scheme of Higher Education ^ 

By Dr HERnruT II Hodoson Ihc Technicil Collcgt, Huddersfield 


'T'HE present time is exhibiting none otlur than a 
‘ break in the continintj of civilis.ition No longer 
must the production and lecognition of supermen be 
left to chance since unusu il genius in whitevcr 
quarter it may be found must ha\c a field provided 
for Its activities if our place as i Ic iding n ition h is 
to be maintained It is the provmet of higher 
education to discos cr this genius a province which 
owing to liaphaz ird evolution, is largely et the me re> 
of the dilettante and is i consequence neit yet in 
a condition to cveilve those peiwer stitions of mind 
without whleh the necessary creative atmosphere 
remains ungencrate d T he practical results ot the 
German sjslem of liighei edueitiem h.ive been the 
creation ind development ot kc> mdustnes whcreier 
possible these ensunng in industnel sjstem which 
afforded the security of continuous employment of 
an extremely varied eh ii veter This conferred i 
measure of national stability which was stout enough 
to defy the whole wot Id for four irs ind but for 
lack of psychological balance might lia\t retired the 
actual winner of in apparently diawn battle 

The industrial exploitation of ehemic il science bv 
Germany has entirely rhingcd the international 
situation inasmuch as a flourishing all-round 
chemical industry is now esstntiil to the continued 
success and progress of ill greit manuf letuiing 
activities This industry domin itts tl^e whole tiadc 
situation, and no country however frundly at 
present must ever be m i position to dictate by 
meins of it such terms as can spell eventually our 
decadence and commercial annihilation An un- 
employment problem of so vast a migiiitude as ours 
demands the exploration of every re isonable aviiiue 
which may provide leonomie work a diniaud wliuh 
leaves no room for the neglect of kev industries to be 
used against us This m itself is an answer to the 
query as to whether the m iten il importance of the 
organic chemical industry wan ants its foundation 
in Britain Recent eombinitions in other countries 
between finns engaged in key industries in ominous 
portents for the future 

The greatest key mdustry is that of synthetii dye 
stuffs which once established perminently will 
prove the greatest source of well being to our nation 
yet conceived Its potentialities arc bewildering in 
their immensity and can create and fashion the very 
future itself, so it becomes imperative th it no extern il 
nation must lie allowed to possess such a wcapion as a 
monopoly The war demonstrited the temper i- 
mental fitness of our countrymen for the dyestuffs 
industry, and, m spite of the current hostile criticism, 

I hold with Sir Williim Pope that only a few vears 
are required for the organisation of a perfect lattice 
of fine chemical industries 

No industry dependent uiion men of science for its 
progress will be able to survive external competition 
of a kind which Germany, the United States, and 
Japan are capable of exerting unless a creative 
atmosphere is generated withm the walls of our 
schools and our standards of intellectual attainment are 
raised to^a much higher level than at present obtains 
It IS not sufficiently realised how much research work 
has to be done before any tangible results accrue and 
tlierefore a multiplication of agencies is necessary, a 
practical proposition only to be realised by means of 
our higher educational system ^ 

> From a paper read at the Ananal Meeting of the AMoriation oi leclmical 
Jmtitutioas on March 3. « 
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Any lompinson of prewir Bntish and German 
i hemieal ability which attempts to c xalt the German 
IS one apart even as somt thing ehemicdlly occult, 
must tike the f let into uioiint tint so much of our 
best mtelleet as revealed by seholistic agency is 
ibsoibed into the civil service tint the essence of 
Biitam s rest ireli ability h is never yet taken part m 
the industrial competition In Germany the con- 
triry has obtained Ihc Bntish chemicil mission to 
f.crmanv after the Armistiie found that mdustry 
there is systcniatie illy linked with the universities, 
and toncliided tint if our industiies arc to succeed in 
the future it is in this direction probibly more than 
in any other that improvemi iiLs must be effected 
It must be realised th it higher education with 
respect to science and technology is at the parting of 
the ways and whether the future is to emphasise the 
mediocre mil the meehanieil or to reveal latent 
genius will ilso decide whether the chemical mdustry, 
with its quota towards the solution of our unemploy- 
ment problem will also take root m this country 
Our educational progr mime therefore must incluae 
i readjustment of the aims ot technical education 
ind the evolution of a new brancli of the teaching 
profession to di al with the higher stand ird of student 
att umnent neeessiry No ehemic il department 
should be without a dclimti and distinct research 
section in which, at the e idlest stage possible, 
students should be initiated into the metnods of 
siicntihc inquiry This was the piaetice of the great 
Hofmann and it is as practicable to-day as it was in 
Ills brilliant period The entire staff should also 
have servile m the research section as pirt of their 
duties but with safeguards foi individual expression 
By this means a network pf research colonies will be 
brought into existence, and the pivotal principle must 
be insisted upon thit directors of research must not 
be prevented by details of organisation from actual 
personal participation A large amount of indiv idual 
responsibility will thus be generated with a greater 
resiillant efiort As the late Prof Meldola said, ' I 
have not the leist hesinfion m declaring the belief 
that a school of chemistry which is not iTso a centre 
of research is bound to degenerite and to become a 
mere cramming establisliment not worth the cost of 
maintenance ’ 1 here should also be research centres 

on the lines of the kinperor William Institutes m 
(jcrminy an ideal proposed by bir Uavid Brewster 
seventy yeirs igo tor providing research careers for 
worthy men 

1 w ould also suggest that itents should be examined 
by reseaich organisations and, where dishonest, the 
fact broadcasted, so tliat the mtuidxng fraudulent 
monopolist can be b inished from our midst 

Another factor of far-reaching importance to 
mdustry is the estabkshment of Fnglisli as a language 
for scientific publications at least 10 -equal with 
(Tertnan This can be secured on a stable basis 
onh by the quality and quantity of our scientific 
output 

Only by the development of British research 
•ibihty can our security as a nation be maintained 
and our prosperity advanced, smcc by it a lattice of 
industries will result which by reciprocity with the 
research agencies, will promote the extension of each 
We shall then face the future with the determination 
to produce results in chemical science not inferior m 
quality or quantity to those in realms of knowledge 
where our leadership has never been in dispute 
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Physics m Industry at the Wembley Laboratories 


''T'HF General Electric Company, Ltd, is now a 
1 very large organisation which employs some 
twenty thousand workers It has engineering works 
at Birmingliam where it manufactures all kinds of 
electrical machines At Stoke near Coventry tele- 
phones are manufactured At the Osram lamp works 
at Hammersmith, lamps and valves of all kinds are 
made At Frith, the company took over a few years 
ago the works of Messrs Fraser and Chalmers, which 
manufacture steam turbines and mining plant At 
Southampton, electric cables of all kinds are manu- 
factured and the company has glass works at Lemmg- 
lon on Tyne Mainly on the initiative of Mr Hugo 
Hirst, the managing director, it was decided some six 
years ago to establish a central laboratory to carry 
out the scientific and industrial researches which are 
essential for the progress of industry Mr Clifiord 
Paterson who was then the head of the electro 
technical department of the National Physical 
Laboratory was appointed superintendent and he is 
now helped by a staff of physicists and engineers 
many of whom have world-wide reputations 

The opening of the research laboratories on 
February 27 was a very interesting function lord 
Robert Cecil speaking at the opening ceremony, said 
that the immediate task of the country is to repair the 
waste of the war To do this the first and most 
essential requirement is to use every endeavour to 
increase the output of human energy ami skill I his 
can only be done in two ways, namely by reducing 
expenditure and by increasing the efficiency of pro- 
duction Research by making every man s skill go 
further adds to the world s wealth Science has no 
tefntonal boundaries By promotuig research the 
relations between this country and the world are 
improved SirJ J Thomson, who also spoke, pointed 
out that It IS absolutely necessary that a research 
laboratory should have a highly efficient staff Ihe 
capacity for the highest kind of research is rare 
Training may increase the efficiency of a researcher, 
but It cannot put insight and onginahty into him It 
is also certain that no research laboratory can guar- 
antee delivery The output of such a laboratory is 
always highly irregular and spasmodic Sir Joseph 
Thomson also dwelt on the importance of cultivating 
the thmkmg powers of the community to the utmost 

The researen laboratories are situated near Wembley 
and have a total floor area of 80 000 square feet but 
thev have ample room for expansion The building 
has a north-light roof and nearly all of it is only one 
storey m height The upper floor galleries carry most 
of the electric cables and the hydrauhe pressure, 
steam, gas and vacuum pipes required by the experi- 
menters 

These gallenes carry the arterial system essential 
for the laboratory without the necessity for conduits 
or ducts This greatly increases the flexibility of the 
whole system 

The machinery in the central sub-station supplies 
the electric power, keeps the gases in circulation, and 
maintains the vacuum in the vacuum pipes through- 
out the building Power at a pressure of 2850 volts 
and on the three-phase wstem is supplied by the North 
Metropolitan Electric Supply Co and is converted 
into various pressures, both direct and alternating, 
for the distributing mains Iw means of motor gener- 
ators andrt transformers The lighting system is 
permanent, and is not touched for experunental 
purposes The method of arranging the expen- 
mental distnbutmg system is an extension of ttiat 
which Mr Paterson used at the National Physical 
Laboratory 
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In addition to the electric machinery the sub- 
station contams the vacuum and compressor plant 
Two rotary compressors feed uito a honzoqtal ^iler 
placed in the gallery, and this stores the compressed 
air which is required for experimental purposes 
There are also three vacuum pumps driven by motors 
which are in continuous operation These exhaust 
a fine vacuum main to the low pressure of o 5 mm of 
mercury and rough vacuum mams to pressures down 
to 6 mm of mercury There are also high-pressure 
hydraulic mains, compressed-air mains, and a one- 
inch hydrogen mam 

There are two splendidly equipped workshops one 
for metal and one for wood These make the special 
apparatus reouired by the staff They also engage in 
research work of their own, devising and improv- 
ing automatic machinery and suggesting means of 
acceleratmg and improving the methods of production 

In the vacuum physics laboratoiy. X-ray analysis 
and analyses for detecting traces of gases are made 
A novel question that is being investigated is the 
X-ray danger that may exist m connexion with the 
use of valve tubes at high voltages tor example 
when these tubes are being exhausted pressures of 
10,000 volts and upwards are sometimes applied 
Ordmary bulb glass which contams about 18 per cent 
of lead is impermeable to these rays, but the special 
silica tulxis often used in valve work are permeable 
It IS therefore necessary to know whether the work 
is dangerous or not The problems produced by the 
static charges, and other high voltage effects produced 
in bulbs are also being studied 

Some of the laboratories, for example the one for 
measuring the life of lamps, are used for routine 
testing There were 800 lamps undergoing life tests 
simultaneously They were of all kinds, carbon 
filament, metal filament, neon lamps, etc Some of 
the neon lamps produce very novel effects and they 
are m great demand at present m physical laboratories 
In photometry the equipment is very complete and 
the various problems . of illumination are being 
investigated by most scientific methods A novel 
photometer was shown in operation which measured 
the absorbmg power of vanous surfaces for light By 
the use of this instrument the " blackness of the 
inside coatmgs of lamp bulbs tarnished by use can be 
measured 

A specially novel and interestmg feature of the 
laboratories is that they contain four small expen- 
raental factones for makmg electnc lamps, tungsten 
wire, thermiomc valves, and primary battenes, and 
these laboratory factories are regarded as tools which 
any of the research staff can use in connexion with 
the further development of a research It is inadvis- 
able to specialise research to too great an extent 
Lamp research, for example, is not confined to the 
intensely interesting work on vacuum physics It is 
equally concerned with metallurgical research, glass 
research, radiation from sohds and gases, and high 
tension electrical phenomena m general In a 
research laboratory it is necessary that the staff 
should be interested in practically every kind of 
research 

Many other interesting researches are being carried 
out at Wembley, and some of the work done has 
already proved of great commercial value in the 
factory The importance of physics in electrical 
development may be illustrated by the case of the 
ordmary switch for the electric lamp In the old 
days, an ominous bluish light sometimes made its 
appearance when the switch was turned off, and 
occasionally a siyitch was burnt out The b^ pf 
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the switch was sometimes made of wood which is 
a very poor insulator Electncians then improveil 
matters bv accelerating the rate at which the terminal 
pieces separated when the current was broken Later 
on it was found that a double air break was a vast 
improvement, and the base is now made of the best 
vitreous porcelain, w hich is pr ictically i non con- 
ductor Those who use switches nowadays seldom 
if ever consider the thought that has been expended 
on their development Every device in a progressive 
factory is undergoing continual miproiemcnt, and 
practical men recognise the value of an experimental 
and theoretical study of the physical laws whuh 
govern its development 

The new laboratory at Wembley is one of the 
largest research laboratories m this country tom 
pared with American stand irds however it is not 
large The research laboratory of the Western 
Electnc Co , Inc of 463 West Street New \ ork his 
a 13 storey building on a floor art 1 of 400 000 stjuarc 
feet, and employs 1600 full time researchers undei the 
able guidance of Dr Jewett president of tiu Ann rum 
Institution of Electrical I ngineers The lesults ob- 
tained, however are seldom in proportion to the 
sire of a research laboratory and we wen nuu h im 
pressed by the ability of the staff at Wembky 


University and Educational Intelligence 

Aberdffn — The honorary degree of LL D was 
conferred m absentia on the Duke of Richmond and 
Gordon Chancellor of the University at a meeting 
of the Senates Academicus held on Tuesday 1 cb 
riiary 27 

Prof W Mitchell vice chancellor and Hughes 

E rofessor of philosophy 111 the University of Adelaide 
outh Australia, has been appomted Gifford lecturer 
for the sessions 1924-25 and 1925-26 

CAMBRincr — 1 he Grace approving the regal itions 
for the admission of women students of (jirton and 
Newnham Colleges to titular degrees in the University 
has now been approved and one stage of a long-drawn- 
out controversy has been completed Among ttie 
other privileges granted to women students by the 
new regulations is included the right to be vlmitteil 
to instruction in the University and to Uiuveisity 
laboratories and museums though the number receiv- 
ing such instruction at any one time is limited to five 
hundred Women are now admitted as reseanh 
students on the same footing as present landidates for 
the degrees of M I itt , M Sc and Ph D 
The Right Hon T Clifford Allbutt Gonville and 
Cams College, Regius professor of physic has been 
appomted as delegate to the celebration next June of 
the Booth amuversary of the foundation of bt 
Bartholomew’s Hospital and the Priory Church of 
St Bartholomew the Great 


The opening of the new chemistry section of the 
Technical High School of Stockholm is announced 
m the Chemiker Zettung of February 10 The build- 
ing cost 3,300,000 kroner, and has four large labora- 
tones for inorgamc, organic, technical, and electro- 
chemistiVl and a smadler for the study of fermentation 
The Director is Prof W Palmaer It is stated that 
in size the buildmg is exceeded only by that of 
Boston 

A REPORT on the development of adult education 
m rural areas has been issued (H M Stationery 
Office, ) by the Adult Education Committee 
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constituted m April 1921 by the Board of Education 
1 he report reviews the work in this field of existing 
organisations — ^Local Education and other County 
Authorities, Women s Institutes University Exten- 
sion Committees Workers Educational Association, 
Association of Village Clubs, Y M C A Educational 
Settlements and County Unions of village organisa- 
tions — the conditions of State aid and the available 
sources of supply of books, and concludes with 
several practical suggestions Among the opinions 
formulated by the Committee are schemes of rural 
education properly organised can secure immediate 
and notable success provided village initiative and 
co operation are encouraged , some form of county 
organisation such as the Oxford Rural Community 
Council, is essential , national organisation is desirable 
and has been provided for by the recent estabhsh- 
ment of a representative council by the National 
Council of Social Service pioneer lectures and short 
courses of lectures are a necessary prelude to formal 
classes and ment State aid the full development of 
the Carnegie Trust Rural J ibrary Scheme will solve 
most difficulties as to the supply of books As 
regards this last point it is explained in a highly 
interesting mcmoraiulum appended to the report 
th it it is the policy of the trustees to promote the 
estabhshnit nt of county schemes controlled by 
County C ouncil Education Committees and 19^ oool 
wis set aside by the trustees in hebniary 1920 io 
enable every county to inaugurate one By Januiry 
1922 thirty eight were in operation The key-stone of 
the wliole system is the Central I ibrary for Students 
(London and Dunfermline) from whieh any good 
class modern book on a serious subject can be obtained 
Ihtough the eounty libranans 

Statistics of 670 Unncrsitics Colleges and Pro- 
fessional Schools, published by the United States 
Bureau of Education as Bulletin 1922 No 28 shows 
a total student enrolment for 1919-20 of 521,754 of 
whom rather more than one-Uiad wore women by 
departments ~preparator\ 59 309 collegiate 341 082, 
graduate 15612 piofessiona' 57 131 Of the 670 
institutions 109 were under pul he and 561 under 
private control 82 were inelependent professional 
schejols Of 586 universities anel colleges with under- 
graduate students 354 were co-educational and 
reported 162 558 men iml 96908 women 117 were 
maiiit lined exclusively for men and 115 exclusively 
for women Enrolments in the professional schools 
were law 20992 medicine 14242 dentistry 8809, 
theology 7216 phirniaev 5026, veterinary medicine 
908 The percent ige of women students ranged 
between 14 in pharmacy and o 01 in veterinary 
medicine Enginetnng schools enrolled 51,908 
students, almost all men distributed as follows 
general engineering 10,231, civil 8859 meehameal 
11,789 electrical 9469 mining 3048 chemical 5743 
The number of engineering students more than 
doubled itself in the decade 1910-20 Ihe total 
amount of benefactions — excluding government 
grants — ^was 65 million dollars Ihe total income 
per student — 363 dollars in 1920 — has risen steadily 
since 1890 when it was only 68 dollars During the 
same period the percentage of receipts denved from 
the Federal Government, the State, and the city has 
increased from 12 to 27 and of student fees from 22 to 
26, while the percentage from productive funds and 
private lienefactions has decreased from 63 to 38 
The following figures relate to universities and uni- 
versity colleges {excluding Oxford and Cambridge) in 
Great Bntain in receipt of annual Treasury grants 
m 1920-21 income per student 54/ , percentage of 
income from endowments 11, parliamentary grants 
34, grants from local authorities 9, tuition fees 32 
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Societies and Academies 

London 

Royal Society, March i —A Mallock The effect 
of temperature on some of the properties of steel 
The period of torsional vibration and the length of 
a steel wire were automatically and continuously 
recorded in terms of time, while the temperature 
was varied between 15° and 1000“ C The results 
show (i) that the variation of the rigidity of steel 
between ordinary temperature and a dull red heat 
IS small (less than i per cent ) . (2) that above the 
critical temperature (about 800“ C ) the ngidity 
decreases rapidly (3) that the temperature co- 
efficient of expansion does not show any marked 
change as the metal passes through the critical 
temperature but (4) that a comparison with the 
cooling curves of iron and steel proves that the 
sjiecihc heat of the high temperature form of the 
metal is much less than it is at temperatures below 
the critical point — C H Lees Inductively coupled 
low-resistance circuits The oscillations in each of 
two circuits of low resistance coupled by their mutual 
inductance can be simply expresseil in terms of a 
certain product of capaciUnce and inductance 
The expressions for the currents lead to a simple 
raphical solution of the problem — Lord Rayleigh 
tudies of iridescent colour and the structure pro 
ducing it — (i) The colours of potassium chlorate 
crystals The stnicturiS of the indescent potassium 
chlorate crystals investigvted by btokes and the 
late Lord Rayleigh is examined microscopically 
The penodic twinned structure inferred by the latter 
IS clearly shown m the photograplis taken under 
the microscope with polarised light Some crystils 
hive exceedingly complex structure showuig many 
groups of evenly spaced twin planes and a very 
complex reflection spectrum This results from high 
interference from twinned layers situ ited a consider- 
able distance apart Chlorate crystals giving a 
silvery reflection were obtained by Madan who 
heated the ordinary colourless crystab to aliout 
340° C A complex twinned stiucture is induced, 
and photographs of the structure of the crystal and 
of the reflection spectrum show corresponding 
irregulirities in each resulting from want of flatness 
in the twin planes (2) Mother-of-pearl The results 
generally confirm those of Brewster and A H Pfund 
Micro-photographs show the grating structure of a 
pearl oyster shell and the structure of parallel layers 
of an ear ’ shell The absorption spectrum of the 
latter shows that in agreement with the spacing of 
the layers the reflection is of the second order 
(3) The colours of Labrador felspar The colours 
seen by reflection arise from two distinct ongms — 
(«) Specular reflection from tabular inclusions which 
show the colours of thin plates and are often o 2 mm 
in dimensions , they are distributed parallel to one 
of the cleavages (i) Diffuse reflection from a plane 
about 15° away from the cleavage mentioned this 
IS the source of the striking colours observed When 
the diffuse rcflectmg plane is examined microscopically 
under conditions which ensure that the hght only 
comes from a very thin stratum, it is found that the 
plane of reflection is patchy The patches are of 
irregular outline The diffuse cliaracter of the 
reflection is accounted for by the small diameter 
of these reflecting surfaces regarded as independent 
optical apertures Their size (0 005 mm ) accounts 
approximately for the angular diameter of the diffuse 
image of a pomt source seen by reflection The 
colour of the reflection is not sharply limited to special 
regions of the spectrum, and can be explamw by 
the mterference of streams of hght from the two 
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surfaces of each patch The patches may be fissures 
m the material, and there is evidence that their 
thickness is not absolutely uniform The brightness 
of the colour is explicable by the large number of 
reflectmg patches adding their effects, without 
definite phase relation such as would give nse to 
regular interference — L V King On the complex 
anisotropic molecule in relation to the dispersion and 
scattering of hght 

Society of Public Analysts, February 7 — Mr P A 
Elhs Richards, president, in the chair — E Griffiths- 
Jones Titanium m Nile silt Titanium is determined 
by a colonmetnc method after freemg the sample 
from silica i 3-2 55 per cent of titanium oxide was 
found Egyptian straw showed only 0 4 per cent of 
titanium oxide on the ash — Osman Jones Notes on 
the examination of preserved meats, etc The 
presence of a tnice of zinc chloride in the tin container 
(which sometmies arises through the use of this salt 
as a soldering flux) causes a more rapid absorption 
of tin by the food contents the use of scaling fluid 
containing a high boiling point solvent also causes 
a disagreeable flavour to be imparled to the food 
material fhc absorption of tin by the meat contents 
of a can is greatest at the time of processing and 
ilmost ceases after about 4 months A dilute 
solution of iodine in potassium iodide gives a crimson 
colour with agar, while with gelatin an orange- 
coloured precipitate is produced 

Optical Society, hebruary 8 — F W Preston 
On the properties of pitch used m working optical 
glass Pitch as a material for mounting lenses for 
polishing possesses many remarkable advantages 
Its colour IS valuable , the dull black surface in 
contact with the lens prevents reflection of hght at 
the second face of the gl iss Its coefficient of 
expansion approximates to that of glass it melts 
at a relatively low temperature, and remains plastic 
through a considerable range Pitch being an 
undercooled liquid, may be made sufficiently solid 
to resist deformation by external pressures durmg 
the pohshmg operation, and yet left sufficiently 
plastic to yield to internal stresses, so as to be self- 
annealing at ordinary •temperatures Ihe alteration 
of properties on prolonged heating is its most serious 
disadvantage — T Y Baker Prismatic istrolabe 
designed and made at the Admiralty Research 
Laboratory, leddington This instrument used for 
accurate geodetic survey work is a modification of 
that designed by MM Claude and Dnencourt, which 
has been extensively used in Egypt The modifica- 
tions are (1 ) The prism can be rotated about an 
axis parallel to its edges, and the angles of the prism 
are allowed to depart slightly from 60° by using 
each edge of the prism in turn as the front edge, 
three observations of the star can be made instead 
of only one, the mean of the measured altitudes 
being exactly 60° (11 ) A refracting pnsm of small 

angle is mounted.to cover one quadrant of the object 
glass and a duplicate image of one star is thus 
produced in the field of view The d^hcated images 
are on the same horizontal level Observation for 
contact is made by notmg the instant when the 
descending image is on a level with and between the 
duplicated images l,aboratory trials show that 
whereas the mean error of observation with the old 
scheme was o 2", with the new arrangement it is 

O 12' 

Aristotelian Society, February 19 — Prof Wildon 
Carr m the chair — C E M Joad The problem of 
free will m the light of recent developments m 

C sophy It IS generally admitted that on the 

of tte Materialist and Mechamst theories, the 
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conditions which must be satisfied if free will is 
possible are not fulfilled, since causation is conceived 
M proceeding always from the material to the mental 
It IS not generally recognised however that the 
Vitahst theories, for which the ultimate reility is 
,, preclude the possibihty of free 

wll pere are two difficulties m regard to the theory 
of a vital principle or spirit (i) How can a homo 
geneous unity differentiate itself into individual 
manifestations which arc m some sense less real 
than Itself, unless it contims in itself the principle 
of difference ab xnitio that is to say unless it is i 
plurali^ and not a unity ’ (2) Assuming that this 

difficulty could be surmounted, how can the in 
dividuals so formed act, desire 01 will with a motnc 
force, other than that derived from tht undtrKina 
vital principle ? If the energy witli whu h they 
desire is that of the vital principle ind the will with 
which they suppress the desire if the> do suppres: 
It, IS also that of the vital pimciple it follows that 
they are responsible neither for their desires nor foi 
their suppression These diUiciiltics c innot bo solved 
on the basis of a reality which consists of in initial 
unity but the problem of free will if not actually 
soluble takes an entirely different complexion if in 
initial dualism or plurahsm be assumed 

Association of Economic Biologists, hebruaiy 23 — 
Prof E B Poulton, president, in the chair —Sir John 
Russell Partial stcrihsifion of soil The discovery 
that partuil sterilisation iturcascd the bacterial 
activity of soil was accidental but when followed 
up It showed protozoa were present in the soil depress 
mg bacterial numbers It ilso showed that cert im 
soil baiteria have the rim irkablc power of briakmg 
the benzene ring decomposing such unlikely sub- 
stances as benzene, toluene, naphth dene phenol 
etc and utilising them is food Partial sterilisation 
kills or reduces disease organisms here however 
heat IS the only certain agent the v irioiis ehemical 
substances having specific properties rendering their 
general use diflicult A knowledge however of 
disease organisms to be suppressed and of the sub- 
stances toxic to those organisms allow the costly 
heating process to be superseded by the much cheapi r 
chemical treatment Finally, partial sterihs ition 
produces chemicil changes in the soil some of the 
products of which have important effects on the 
plant Thus, heating soil produces something which 
stimulates root development At present partial 
sterilisation is used by the scientific worker to open 
up new fields of investigation, and by the practical 
grower to obtain better crops as the result of the 
increased bacterial activity, the freedom from disc isc 
organisms and the presence of the root stimulating 
substances — H G Thornton The destiuction of 
aromatic antiseptics by soil bacteria Soil anti- 
septics fall into two groups those resembling toluene 
m mode of action, and those resembling phenol 
The second group produces a sudden ami great 
increase in the bacterial numbers in the soil, which 
IS only temporary and is not accompanied by any 
considerable increase in ammonia production Th 
effect suggested that organisms fed on this grou 
of compounds Phenol, cresol, and naphthalene 
when added to ordinary manured soil disappea 
rapidty due largely to a biological cause, and bacteria 
were found .which in pure culture were able to denv 
the energy necessa^ for growth by decomposini 
these compounds These organisms fell into thre 
groups, non-motile resembhng B phloet, large rod 
produemg clostridial sporangia, and short ova 
pseudomonads The Pseudomonas group is of clue 
importance m producing phenol destruction in thi 
soil 
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Academy of Sciences, February 12 — M Albm 
Haller in the chair — C Guichard Two triple 
orthogonal systems which correspond in such a 
manner that the second tangent of one shall be 
the polir reciprocal of the third tangent of the other 
wnth respect to a linear complex — A Andant The 
application of photography to the study of critical 
opalescence The phenomenon was studied bv means 
ot a Ililger spectrograjih and the opacity measure- 
ments wen made with a Fabry and Buisson micro- 
photometei Curves are given showing the variation 
of opalescence 111 ethyl acetate with temperature 
and with the w ive length - M de Broglie iiid J 
Cabrera The K ibsorption spectrum ot element 72 
(eeltium) Some specimens containing zirconium 
show i feeble band with wiveUngth X-=o 1905A 
hrom corresponding spectri ot ytterbium (N-70) 
and lutieium {N-7i) this line would belong to the 
element of itomie number 72 -Mile Irdne Curie 
The distribution ot length of the o rays — 1 J 
Simon Viscosity nciitrahs ition vnd isomorphism 
Ihe griduil nc utralis ition of aisenie and phosphoric 
acids has lieen followed by viscosity measurements 
NiH PO4 IS iiidieitcd by 1 well m irked viscosity 
minimum N ijPO, shows a viscosity miximum 
Tht irsenate ind phosphate viscosity curves arc very 
snnilai H Cohn and Mile A Chaudun The 
diastitK hydrolysis of the glucosides of alcohols 
Dcti rmmation of th< niolceulai weights An expen- 
mental method of fixing the molteulir weight of a 
ghieoside by me isuniig tin eju intity of enzyme for 
wliith the glutose set free fiom a fixed weight of 
ghieoside no longer incie iscs with the iinoiint of the 
enzyme Me isuremcntsol propyl isopropyl butyl and 
isobiityl glucosides art given — P Job 1 he complex 
ions fonned by silver silts and aqueous solutions of 
( thylcnedi imint -Marcel Delipme Ihe pot issmm 
irido dipyiidino dioxalates -M irecl Oodchot Ihe 
I z cyclohexancdiols tnd ortho eliloio-eytlohexanol 
— ^Fiul Pascal aiul M Gamier Two definite com- 
binations of nitrogen peroxide ii d eunphor The 
melting -point curve of i implior nitrogen peroxide 
indicates two definite eomixnmds yNaO, + 4CioH„0 
iiid 2N4O4 + {C,oH„()— Chirks Baron anti Mbert 
Verley Coiitiibution to the study of a nitional 
petrol Study of the miscibility ot ilcohol (9 f 100 per 
ct nt ) with oitlmary jietrol -T Diinert Contribution 
to the study of the eireul ition of wattr m tlie chalk 
Results of exptnmcnts with fluorcsein Water 
circulation in the thilk takes pi lee by Insures only 
•ind not by hltr ition A detailed experimental 
stiidv of each region is necessary to determine the 
coune of the water underground -Pierre Bonnet 
The existences of limestones containing Ural Fusuhna 
m southern Transc uuasia — Raoul Blanchard The 
terraces of glacial closing — S ibba Stefanescu T he 
contriction of the lower maxillary of mastodons and 
ek phants — Lmile F Terroine, A Feuerbach, and L 
Brenckmann The unit of energy metabolism and 
the letive mass of organisms — Albert Ldcaillon 
The tendency to ilbinism m the hybrids of Dafila 
acuta and Anas boschas —Jules Amar The law of 
minimum in biology 
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I A National Water Policy. 

T IIF Minister of Health has reitnth appointed 
a Standing Adiisorv foinmittce “to confer 
with rcprcbcntatives of the Ministry on questions of 
water supply ’’ From a reference in the puhhe an- 
nouniemcnt of this appointment to the final report of 
the Witer Power Resoiines ( ommittee of the Boird of 
Tricle, It would appear at first sight that the step is 
the outcome of one of tlie recommendations put for- 
yyard bv that Committee in its report of Noy ember 
1921, which w 3s reviewed m Nature of February 9 
hst year (yol 109, p 161) The proposal therein 
made it mav be rti ailed, was for the formation by 
\ct of Parliament of a controlling water tommission 
hay ing jurisdiction over F ngland and Wales, with 
statutory powers and duties In commenting on such 
a far-rcaehing and momentous proposil, we felt it 
desirable to deprecate the idea of setting up a fresh 
department with a retinue of officials snd an additional 
burden of sahiiics for the taxpayer 
Our first impression, therefore w is one of gratifica- 
tion tint apparently the dcpartmentil proposition had 
licen dropped and that, 111 jilai e of it, there was to be 
a “ Standing Committee,” presumably honorary, with 
advisory functions On further consideration, how- 
ever, we became less confident that the announcement 
covered all that it implied and whether, in fact, it was 
in any degree a miitcnalisution of the Water Power 
Comnattee’s findings Inquiry has confirmed the sus- 
picion that the Ministry of Heallli is only concerned 
yvith the water question as regards supplies for domestic 
use, and that the terms of referenre of the Adyisory 
Committee tliough unspecified, cannot jjossihly be 
stretched to cover functions which he within the pro- 
vince of the Board of Irade 
An inspection of the list of the committee shows it 
to comprise the names of six gentlemen connected with 
municipal waterworks administration in various official 
lapaeities With one exception, we miss altogether 
any name which appeared as signatory to the very 
full and comprehensive report of the Water Power 
Resources Committee There is, indeed, a marked 
absence of that representation of broadly national, 
scicntifie, and industrial interests which should, in our 
opinion form a prominent, if not a predominant, 
element in a committee dealing with the policy of 
development of the water resources of the c ountry 
This IS the more disappointing in that, according 
t ) the Press, the first meeting of the committee 
has already been held, and it is announced that 
It discussed two matters which were in the forefront 
[ of the Water Power Resources Committee’s recom- 
I mendations and have been the subject of earnest 
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advocacy by Nature for a number of years past 
These are (i) the formulation of the outimes of a 
national water policy, and (2) the survey of the water 
resources of England and Wales We are not in 
possession of information as to the views of the members 
of the Advisory Committee on these pomts, but we 
conceive that they must have been somewhat seriously 
handicapped by the absence of assistance from the 
compilers of the very valuable report to which we have 
alluded In regard to the second pomt, we note that 
the survey is already m hand, and is being made by 
the Engineering Department of the Ministry of Health 
We confess that we are puzzled by this statement 
Conservation and control of water power resources for 
industrial purposes is not very obviously a question of 
health, or of physical well-being We are therefore at 
a loss for an explanation, unless it be, that the survey 
IS limited to sources of water supply for domestic use 
If so, this IS not only regrettable as making it an mquiry 
of inadequate scope, but it is also inconsistent with the 
announcement that the survey is being prosecuted “ on 
lines recommended by the Water Power Resources Com- 
mittee m their final report ” Turning to that report, 
we find the recommendation expressed as follows 

“ That in view of the importance m the national 
interest of the utilisation of water power, wherever 
this IS commercially practicable, the Board of Irade, 
or the Electricity Commissioners, should be charged 
with the duty of studying, supervising, and promoting 
the development of all water power The (Water 
Power) Department should collect data concemmg, and 
cause surveys to be made of water power resources, 
and they should give the widest publicity to the results 
of their inquiries ” 

Clearly it is not within the province of a Mmistry of 
Health to prosecute such a research, which must he 
outside the education and traming of its officiab Our 
own suggestion was that the work might be done as a 
branch of the Ordnance Survey, as it is done m the 
United States by the Geological Survey 

A matter of such outstandmg importance as national 
water power control demands the most careful and 
competent handling It has been the subject of a 
searchmg and painstakmg investigation by a committee 
thoroughly representative m character, the recom- 
mendations of which, after several years of exhaustive 
study and the issue of three reports, were to the effect 
that the matter did not admit of procrastmation or 
delay, and tha^ should be dealt with on a generous 
and effective scale They were “ thoroughly convmced 
of the necessity of such action if the national water 
resourtjes are to be properly conserved and fully and 
systematically utilised for all purposes, and that the 
work should be proceeded with unremittmgly ” We 
NO 2785, VOL. Ill] 


therefore urge that the matter should be entrusted to 
a committee with a scientific and technological element 
of adequate proportions, and that the survey should be 
placed m the hands of a department closely associated 
with this particular class of work 


The Gas Industry 

(1) The Administration and Finance of Gas Under- 
takings with Special Reference to the Gas Regulation 
Actyigao ByG Evetts Pp xi + 374 (London 
Benn Bros , Ltd , 1922 ) ■^2S 6i net 

(2) Modern Gasworks Chemistry By Dr G Weyman 
Pp X + 184 (London Benn Bros, Ltd, 1922) 
25s net 

(3) Gasworks Recorders their Construction and Use 
By Dr L A Levy Pp xi 4- 246 (London Benn 
Bros , Ltd , 1922 ) 35s net 

(4) The Distribution of Gas By W Hole Fourth 
edition, rewritten and enlarged Pp xv-t-fipp 
(London Benn Bros , Ltd , 1921 ) e,os net 

T he gas industry had its modest origin in the 
researches of William Murdoch, the “ incom- 
parable mechanic ” to whom the Royal Society awarded 
its Rumford medal for his work in the production 
and utilisation of illuminating gas Its rapid growth 
owes much to the co-operation of the scientific workers, 
although m the early days, even as now, there were 
not lacking promment and distmguished men of 
science prepared to wail a Jeremiad over the industry 
While to-day the nature and magnitude of its opera- 
tions entitle the gas industry at least to contend for 
pride of place among applied sciences, whether chemical, 
mechanical, or physical, it cannot be too strongly 
emphasised that the industry is the child of pure 
science, and its present-day problems the problems 
of pure science The mdustry asserts that pure and 
apphed science are one and indivisible 
Scientific literature, apart from technical journals 
and the Transactions of various institutions, dealmg 
with the fundamentals of the processes and control 
of manufacture of towns’ gas is not at present very 
extensive The volumes under review, together with 
Meade’s “ Modern Gasworks Practice ” in the same 
series, and Prof Bone’s “ Coal and its Scientific Usesf,” 
constitute practically the only modern English works 
dealmg specifically with the scientific and other 
problems of the gas industry 
(1) Consider the magnitude of the industry We 
learn from Mr Evetts’s book that in the United Kmg- 
dom the public supply of gas is m the hands of about 
1630 undertakings About 20 milhon tons of coal and 
65 million gallons of oil ara employed annually m the 
manufacture of gas m the country By-products of 
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carbonisation amount to 10 million tons of coke, 
180 million gallons of tar, 170,000 tons of sulphate of 
ammonia, and 45,000 tons of sulphur annually About 
87 per cent of street lamps in the country are lit by 
gas fht annual make of gas is approximately 1200 
million therms supplied to consumers through about 
8 million meters The figures are clamant for the 
maintenance of a due sense of proportion in criticism 
of the industry We commend them to the notice 
of any in( lined to regard the gasworks as the original 
home of the thrce-card trick, and the gasometer as 
the present-day residence of the Borgias 
Mr Lvetts has produced an exlremilv clear and 
readable acrount of the legishtive and adminis- 
trative aspects of the gas industry Primarily m 
tended to meet the requirements of the student, the 
junior assistant, and others desirous of qualifying (or 
high administratiy e posts in the industry, the Imok 
will be welcomed by a much yyider circle of readers 
The provisions of the Gas Regulation Art, 19*0, 
enabling gas to be supplied and sold on the basis of 
Its potential thermal value, are set out m Chapter 2 
Although from the date of the publication by the 
Board of Trade of the brochure on Gas Standards 
the gas industry generally wchomed the suggested 
new method of supply (p 34), U should be remarked 
that at a somewhat earlier date such suggestions 
were regarded favourably only by a yery small minority 
of representatives of the gas industry considering the 
subject The supply and sale of gas on the only 
conceivable scientific basis, namely on a thermal 
basis, having regard to present-day uses of gas, we 
owe to the Board of Trade The electrical unit of 
energy supply is termed the Board of Irade Unit 
We suggest that correspondingly the unit of supply 
of gaseous energy should be designated the Board 
of Trade Therm 

Among the matters dealt with by Mr Evetts are 
the sliding scale of gas charges, parliamentary pro- 
cedure when applying for a Bill, the model Bill, repairs 
and depreciation, hirmgs and fittings, arbitration and 
other workaday matters Chapter 8, dealing with 
financial aspects of the sale of gas by therms, is a clear 
statement of the numerous facts to be taken mto 
consideration before a calorific value is declared 
Advocates of the supply of low-grade gas should 
ponder well the tables on p 242, giving the costs of 
mams and the pressures necessary to deliver a definite 
quantity oj energy in the form of gases of vanous 
calorific values In this connexion we may remark 
that such changes in declared calorific value as have 
recently occurred have all been m the direction of 
supplying gas of higher calorific value 

(2) Dr Weyman’s book on modem gasworks 
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chemistry describes the methods employed in the 
control of plant and processes employed m the manu- 
facture of towns’ gas Chapters are devoted to coal, 
carbonisation, coke, refractory and insulating materials, 
tar, ammonia, oxide purifii ation, steam raising, water 
supply, and lubricants A great amount of work has 
gone to the collection of the very large number of 
analytical and other tests comprised m the volume 
We rigret that frequently these are not sufficiently 
detailed or clearly described to afford working instruc- 
tions Occasionally, and more especnlly m regard 
to what would be regarded as esscntialK physical 
tests, the descriptions arc inaccurate or meaningless 
As examples, we would refer to the calorimetric radia- 
tion correction (p 27), the standardisation of the 
Wanner pjrometer (p 56), and the determination of 
thermal conductivity (p 74) It is certain that the 
methods described for the determination of the thermal 
condiKtivitics of materials will not yield results of 
much value in the hands of the works chemist This 
class of work should, we tlimk, for the present, until 
the gas industry is equipped with its own large central 
testing establishment, be allocated to the National 
Physical Laboratory In any case, if this section of 
the book IS to be retained in later editions, it should 
include a description of the simpler flow methods, 
developed at the National Physical Laboratory for the 
determination of thermal conductivity, and probably 
more suitable for adoption m industrial laboratories 
(3) Dr levy’s work on gasworks recorders is the 
complement of Dr Wcvmans (.ontrol of chemical 
processes tan bo based upon the results of snap-tests 
or the mdications of recording devices There is much 
to be said for both methods Painful experience with 
some recorders forces the present writer to the un- 
fortunate conclusion that generally the former method 
IS to be preferred to the latter Individual observers 
suffer from their “ personal equations ” Recording 
devices are not without their idiosyncrasies Their 
value and trustworthiness are to be determined by 
the “ acid test ” How far is the record influenced 
by, and only by, variation in the characteristic to be 
recorded ? Frequently the influence of disturbmg 
factors, such as friction, temperature, and the rest, are 
completely overlooked in the design of such mstruments 
Pressure and vacuum gauges, pyrometers, gravito- 
meters, gas wtalysis and volume recorders, and densi- 
meters are among the recorders discussed m this volume 
The activity, born of the Gas Regulation Act, 4920, 
among makers of scientific instruments is evidenced 
by the chapter devoted to recording gas calonmeters 
Prof Boys’s instrument, incorporatmg many novel 
features and pomts of geometnc design, is worthy of 
the close attention of scientific instrument makers 



352 


NATURE 


[March 17, 1923 


generally Inndentally it mav be mentioned that 
an important feature of this recorder, namely, that 
the calorific value is recorded in strict relation to the 
chart ruling, however the- chart may be displaced on 
the drum, is omitted from the description of the chart 
on p 127 The electrical flow meter of C C Thomas 
described on p 208 et seq is finding extensive application 
m industry, more especially in Amenca In all descrip- 
tions of this instrument with which we are acquainted, 
It appears to have been overlooked that the device 
IS merely an application of the constant flow method 
of calorimetry introduced by Prof (allendar, and is 
one more in the lengthy and lengthening list of con- 
tributions — not always acknowledged — made by pure 
to applied science Considering that the platinum 
resistance thermometer is among the most accurate 
of all mdicating or recording instruments, it is dis- 
appointing to find Its calibration inaccurately described 
on p 62 and the variation of the resistance of platinum 
with temperature wrongly given in Fig 56 

The mam defect of the present volume is what we 
may be pardoned for describing as its apparent partisan 
character About one - third of the instruments 
described are the products of a single firm This is 
certainly unjustifiable in a work claiming, according 
to the preface, to describe all recording instruments 
of utility in gas engineering VVe are acquainted with 
at least five types of recording pyrometers which go 
unmentioned although they are of utility at least 
equal to that of any described Scant justice is done 
to certain forms of carbon dioxide recorders, to depth 
gauges, to water or steam meters The recording 
speaahties of one firm are referred to in the advertise- 
ment pages included in the volume but are not found 
in the text ' We register our protest against this 
growing tendency in Lnglish scientific literature of 
a certain type 

(4) Under the Gas Regulation Act of 1920, the gas 
undertakmg is interested in the supply of gas right 
up to the point of combustion of the gas in the burner 
Mr Walter Hole, from his experience as superintendent 
of the City of Leeds Gas Mams and Distnbution 
Department, is, we think, as well qualified as any one 
within the industry to undertake the task of com- 
pilmg a standard work on the subject of gas distn- 
bution That a fourth edition of his work has been 
called for is eloquent testimony that it supplied a 
*^need felt m the industry We would suggest, however, 
that the subject of gas distribution is so large that a 
treatise to be adequate must be the result of the 
co-operation of a number of experts m its vanous 
branches In these days of speciahsation it is not 
to be anticipated that a single individual will be able 
to deal adequately with, e g , the jomtmg of steel mams 
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and the laws of flow of gases m pipes The result of 
such an attempt might be foreseen and is evident m 
the present volume The section devoted to main- 
laying IS excellent and constitutes the best part of 
the volume That devoted to a theoretical discus- 
sion of the flow of gases m pipes is inaccurate and 
altogether inadequate It would be well, we think, 
to include the work of Stanton and Pannell and the 
empirical formula deduced by Lees from their results 
m this section 

New chapters on inferential meters and gas for 
industrial purposes have been included The former 
IS not entirely adequate The form of Pitot tube 
developed as the result of work carried out at the 
National Physical Laboratory is quite imorrectly 
attributed to Griggs This error will serv e to illustrate 
the author’s apparent general lark of acquaintance 
with the more strictly siientific aspects of the subjects 
of gas distribution The chapter on gas for industrial 
purposes is wholly commendable and illustrates the 
great development which has occurred within recent 
years in this direction, a development very much 
accelerated by the call for munitions during the War 

Summing up our impressions after carefully reading 
the four volumes, we would say that the gas industry 
has at long last started on the way to provide itself 
with a scientific and technical literature which shall 
be m some measure adequate to its needs and deserts 
The four volumes here briefly reviewed stand m serious 
need of overhauling, and we suggest that when a further 
edition of any of the volumes is called for, the proof- 
readmg should be a little more carefully done Gram- 
matical errors and split infinitives are m some of the 
volumes almost as thick as “ leaves in Vallombrosa,” 
and we are tempted to mfer that the gas industry has 
Its own peculiar variant of Kings’ English The 
prices of the volumes are, even in these days of inflated 
mdex figures, exceedingly high A considerable portion 
of the text and illustrations in Mr Hole’s and Dr 
Levy’s volumes is available gratis in the form of 
trade circulars, and we believe that these circulars will, 
owmg to the high price of issue of the volumes, con- 
tinue to be the mam source of information consulted 
by the great majority interested in gas distribution 
and gas-works recorders J S G Thomas 


The Earth under the Rule of Man 

Man as a Geological Agent An Account of Hts Actions 
on Inanimate Nature ByDr R L Sherlock Pp 373 
(London H F and G Witherby, 1922 ) 201 net 

T he Human period of the Quaternary era has set 
m Disregarding epochs of the Pleistocene or 
of earlier periods m which man has left traces of his 
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existence, his activity may be said to have begun when 
a clear field was given for migration His rule on the 
earth’s surface was assured by the disappearance of 
continental glaciation from the tempierate zones 
Henceforward, he began seriously to modify the earth 
The improvement of the entrance to a cave was 
probably his first essay m denudation , the building 
of a barricade against wild beasts foreshadowed the 
vast works of transport and accumul.ition that are 
traceable in the Pyramids or in ( uzco 
By turning up the soil with pointed sticks, and 
later with some primitive form of plough, man assisted 
natural agents in the disintegration of hard rocks 
As the soil developed under culture, with a constant 
renewal of its air-ways and water-ways, the subsoil 
in humid climates became modified m an opposite 
direction Us interstices were choked by fine material 
washed in from above There was a greater retention 
of water m the overljmg soil, and ticres that at one 
time were liable to run dry became available for the 
eonlmuoiis growth of plants When a patch betame 
poor and temporaril> exhausted, the early and un- 
skilled cultivator moved to some adjacent area, just 
as the Berber of the fell, with his camel plough, or 
the Bantu in some forest-clearing, with his wooden 
hoe, IS apt to do at the present day In this way the 
earth was pnmanly and profoundly influenced by 
man Let us remember that if our “ civilisation ’ 
comes to us from the crowded life of cities our 
“ culture ” reaches farther back, and was born with 
the first tillage of the fields 

This widely spread and continuous attack upon the 
land-surface does not appeal to Dr Sherlock so much 
as might have been expei ted He is more concerned 
with the localised and spectacular results of engineering 
pertinacity in recent centuries These lend themsehes 
to statistical treatment, and they can be compared 
with the slowly cumulative effects of natural, that is 
to sa> non human, agents Dr Sherlock has brought 
together a large amount of curious information, and 
IS able to tell us (p 24) the total output of coal from 
Great Britain between 1500 and 1913 au, the area 
(p no) of England and Wales under pavements in 
1908, and the height of the brick structure (p 236) 
that forms the famous mound of Babylon A fine 
example of his zeal for calculation appears on p 73, 
where, by the use of average specific gravities, he 
records the output of quarnes of eleven types of 
matenal during nineteen years in cubic yards in place of 
tons , 2 75, however, seems a slip for 2 25 in the case 
of gypsum , and is it scientific to use for quarried 
ironstone a factor so precisely stated as 4 017 ? 

It was well worth while to direct attention to the 
enormous bulk of the artificial hills of slag or shale 
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that are still growing in our mining areas The 
illustrations facing pp 203 and 207 are convincing 
evidence of the activity of man The modification 
of an area of complex structure by the spread of a city 
over It is excellently typified in the chapter on London 
The story of the origin of Moorficlds m water that was 
banked up against the Roman Wall, and of the re- 
placement of the alluvial mud of the Wall Brook aijd 
the Langbourne Water by the subterranean floors of 
some of our most monumental city buildings, might 
have been told in even greater detail Dr Sherlock, 
however, is not to be lured into the pu turesque He 
docs not step aside to mention the lining of corridors 
in modern offices and hotels with the spoils of Egypt 
and Numidia, with slabs of imperial porphyry, “ fiam- 
meggiante come sanguc,” and with pale marbles volup- 
tuously veined , or the accumulation of exotic blocks, 
exceeding in variety and length of travel the erratics 
of an icc-agc, which man has brought together to deck, 
say, San Paolo fuori le Mura, even m an epoch of 
null tcenth-ccnturv restoration The amount of Caen 
stone m the south of ]< ngland or of the corresponding 
oolite from Portl ind in (lit grey limestone areas of 
Iieland, suggests similar reflections A conspicuous 
example of man’s energy m geological transport is 
to be found in the Portuguese stone that was brought 
m carrieks round the Cape to huild the jutting fort 
on the coral shore at Mogimbique 

I hough tlie reader’s imagination is not touched by 
Dr ‘sherlork plenty of facts are giv en on whu h to found 
an outlook A sense of luiurUe hard work pervades 
the volume The material has been quarried out, 
and the result of its accumulation is neither a slag- 
htap nor a cathedral We have noticed only one 
misprint (“ Ikrsehlag ” for “ Beyschlag "), and few 
matters that the geologist could reasonahlv question 
We wish that we could agree with the optimistic 
statement on p 112 that “ no sooner is a part of the 
road-covering destroyed than more material is brought 
from a quarry to replace it ” In illustration of the 
denuding effect of ordinary traffic, a photograph of 
one of the deeply cut by-wavs in the Folkestone Sand 
of Surrey would have been welcome as a touch of 
rural England It would refresh one after reading 
of the 156,000,000 cubic yards of tomminuted quartz- 
conglomerate on the Rand 

I he construction of the volume is such that its 
mam Imes suggest attractive by-ways The amazmg 
transference of rock-matenal for agncultural purposes 
from Chile, Christmas Island, or the desert-edge of 
Gafsa, might well deserve a mention The de- 
structive acuon of man-made sulphuric acid m the 
atmosphere of our mdustnal towns has been pointed 
out by Mr J A Howe Dr Sherlock, however, has 
L 1 
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provided us with ample material for developing the 
subject along such paths as may appeal to us most 
nearly Grenville A J Cole 


Comparative Psychology 

Handhiuh der vergletchenden Psychologte Heraus- 
gegeben von Gustav Kafka Band r Dte Entwtck- 
lungsstufen des Stelenlebtns Pp viii + 526 Band 
2 Dte Fmkttonen des normalen Seelenlebens Pp 
viii + 513 Band 3 Dte Funkttonen des abnormen 
Seelenlebens Pp vm + 515 (Munchen Lmest 
Reinhardt, 1922 ) 

T he present is often said to be a psychological age, 
and certainly the recent rapid multiplication of 
psychological books and lectures would seem to justify 
the above statement One happy result of the stimulus 
which popularity has given to the production of psycho- 
logic.xl literature has been to make that literature 
extensive and varied Nevertheless a survey of that 
literature shows that the psychologist’s library is by 
no means adequate to his needs There are at least 
two regrettable deficiencies, deficiencies which are 
more obvious in English than in German psycho- 
logical literature There is, on one hand, no large-size 
and generally accredited work on theoretical or pure 
psychology, a work sympathetically mediatory between 
the several divergent schools of contemporary psycho- 
logical thought, a work which provides a basis of theory 
for the co-ordination of the as yet somewhat scattered 
results reached in the vanous fields of psychological 
research There are in existence many first drafts of 
and essays'towards sucli a work, but none is detailed 
and comprehensive enough, apart from the fact that 
none of them can claim anything like general agree- 
ment , and this deficiency, however unavoidable, 
however much a symptom of scientific health, is 
obviously very disconcerting to students 
1 he second deficiency, the one most m question here, 
IS the absence of a sustamed and comprehensive 
attempt to describe the world of living beings from the 
psychological point of view Twenty years ago this 
would have seemed an impossible, if not a thankless 
task To-day it is at least possible to make a beginning 

For one of the many mdications of the psychologicalness 
(if the word may be permitted) of this age has been and 
stdl is the rapid and unrestmg mvasion of one realm 
after another of concrete experience by the psychologist 
From the somewhat supermundane and, to many, jejune 
saence, closely associated with metaphysics, which it 
was m the last century, psychology Iim developed into 
a science which touches practical mtercsts and activities 
at a thousand pomts Education and industry, art and 
soaety, war and peace, all have b^n to be at least 
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discussed and often treated from the psychological 
pomt of view And one result of this successful 
ramification has been the accumulation of material 
for such a description of the world 

What a fascinatmg gazetteer that would be, a psycho- 
logical gazetteer of the world ' A survey of the world 
through the eyes and from the vantage pomt of the 
psychologist ' What tantalising glimpses one has of 
a psychological description of politics, of busmess, 
of courtship and marnage Those preserves of 
opmion which, as Mr Trotter says, are deemed too 
lofty for knowledge and are reserved for conviction, 
would no longer be able to keep their sacrosanct aloof- 
ness One would seek to understand not only the ongin 
and persistence of the opinions but also the taboo itself 
All phenomena, oaths, and tea-parties, morality and 
social rank, would be approached from the point of 
view of psychological interpretation Ethical and 
asthetic prejudgments would neither deter nor mislead, 
they would be explained One would psychologise on 
a cosmic scale, never stopping till the psychology of the 
psychologist himself had been written 

There is scant prospect, alas, of anything of the 
quality and scale of the above for a very long time 
to come Intensively and extensively contemporary 
psychology is not equal to such a task On one 
hand, psychology, despite its recent advances, has not 
yet explored, much less cultivated, the full extent of its 
territory Progress has been ragged, and while here 
the workers are many and progress rapid, there it is well 
if a bare seism has been taken On the other hand, 
psychological theory is as yet too hmited and too 
sketchy, neither strong enough nor comprehensive 
enough, for the organisation and mterpretation of the 
vast mass of data with which it would have to grapple 
But half a loaf is better than no bread, and if even 
relative finahty cannot be looked for, yet a begmnmg 
IS feasible If no beginning has so far been made, with 
the possible exception of the late Wilhelm Wundt’s 
obsolescent and madequately conceived “ Volker- 
psychologie,” the fault must lie with the necessary 
specialisation of contemporary psychology The indi- 
vidual psychologist has been marooned, as it were, m 
his own field of work, ample though that field has often 
been , his tentatives towards communication and co- 
operation have been baffled by the immensity of the 
science, and few have had the courage and the vision 
even bnefly and imperfectly to envisage that science 
as an articulate whole So that even the little that 
was possible has been left undone, and the reader who 
wishes to gam even a cursory and mcomplete conspectus 
of psychological experience must pursue his purpose 
through scores of ill-related and narrow volumes 
The student’s labours have been considerably 
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lightened, and the present unfortunate and unnecessary 
state of affairs significantly improved, by a recently 
published work This is the “ Manual of Compara- 
tive Psychology ” edited by Prof Gustav Kafka, of 
Munich, to which twelve psychologists, mcluding 
himself, have contributed The work itself is divided 
into twelve sections each section constituting a specific 
department of psjchology and being written b> a 
sphnalist in that department These sections are 
grouped, somewhat unequally, into three groups, each 
group corresponding to a volume ol some five hundred 
pages 1 he three groups are The Lsolution of Mind 
(Animals, Primitive Mankind, and Children) , the 
Funitions of the Normal Mind (Language, Religion, 
Art, Society, and Vocational Psychology) , and the 
Functions of the Abnormal Mind (Psychopathology, 
Sex Dreams, and Criminals) 

This list sufficiently mdicates the scope of the work 
It is casv to find omissions law, industry and 
morality arc inadequately represented, for example, 
while the editor himself deplores the absence of a 
section on the psychology of science, an omission due 
to his inability to find any one to write the section 
It IS easy also to find fault with the arrangement of the 
subject-matter To mention one point only, it is surelv 
not justifiable to give the impression that sex and 
dreams are abnormalities One might agam stress the 
occasional overlapping, the occasional unevenness of 
treatment and of point of view, and the more than 
occasional stodginess of manner, due largely to excessive 
compression on the one hand, and to theoretical in- 
coherence on the other hand But this is a pioneer 
work and must be judged leniently If the reader 
brings an active and organising mind to its perusal, 
then the defects will be neutralised and the solid 
qualities of the work appreciated For this reason 
one hesitates to recommend the work to the general 
reader, above all to the general reader who knows 
little or no psychology, and to whom an overloaded 
and viscous style is repellent To those lietter 
versed in psychology its comprehensiveness, its 
accuracy, and its excellent bibliographies will make 
their appeal They will be grateful for the compact 
account of the psychology of language They will be 
glad to have Sante de Sanctis’ views on dreams, mas- 
much as they are the views of a man who began the 
study of dreams before Freud published his “ Traum- 
deutung ” , and they will be appreciative of and grate- 
ful for much else m this timely work The fact that it is 
written m derrnan will constitute but one more reason 
for regret that an mtemational language for science 
has not long smee made the peculiar aptitude of the 
German for this type of work the common property of 
mankind 
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Our Bookshelf 

Hatidbuch itr Pjlanzenanatomte Herausgegeben von 
Prof K Linsbauer II Abteilung, i Teil Thallo- 
phyten Band 6 Bakterien und Stnihlenpilze 
Von Prof Dr Rudolf Lieske Pp iv-f88 (Berlin 
Gebruder Borntraeger, 1Q22 ) 45 fid 
The purpose of this handbook, which is to be comprised 
in a series of monographs by specialists in the various 
branches of the subject is to give, in brief compass, a 
critical presentation of the present state of our know- 
ledge of plant anatomy and i ytologv In the volume 
before us. Prof Rudolph I leske, of the University of 
Heidelberg, has brought together, in a commendably 
brief and useful form, a critical digest of what is at 
present known of the morphology of the bacteria and 
ra\ fungi (Actmomve etes) The first part of the book 
contains an ae count of the bacteria In reference to 
the nuclei and nuclear structures which have been so 
frequently described, it is eoni hided that, although 
there can be no doubt about the existence of mmute 
granules with nuclear < harcctcristus, the presence of 
true nuclei in the baetcria has by no means been 
proved The author has some interesting observa- 
tions upon the reiently deseribed symplastic stage m 
bacterial develojiment, and on the so-called sexual 
reproduction of baeteria Among other topics dealt 
with are pleomorphism and variability, filtrablc viruses, 
and myeobactena 

In the second part of the volume the ray -fungi are 
dealt with In discussing the systematic position of 
the group it is pointed out these organisms have 
(ertam characteristics in coinition both with bacteria 
and fungi, and that the\ must be looked upon as an 
independent group standing between the two The 
various forms of the Actmomveetes present an astonish- 
ing variability both in moijihological and physio- 
logical peculiarities, and the characters which have 
been used by various observers to discriminate species 
are so inconstant that no dependence can be placed 
upon them 

A literature list accompanies each part of the work, 
and there is a good index 

Mathemahci and Physical Science in Classical Antiquity 
By D C Margregor Translated from the German 
of J L Heiberg (Chapters in the History of 
Science, II) Pp no (London Oxford Uni- 
versity Press, 1922) 2r fid net 
This volume gives a general survey of the science of 
classical antiquity, laying special stress on the mathe- 
matical and physical aspects It opens with an account 
of the Ionian natural philosophy, pomting out that 
science is the development of early attempts of man 
to see his way in the world outside Next there is a 
chapter on the achievements of the Pythagorean school, 
followed by two others on the progress made m the 
fifth century b c One of these is on mathematics, 
still under the influence of Pythagoras, and the other 
on mediane, which then reached a level not surpassed 
before the Alexandrian age The work of Plato and 
Aristotle is adequately dealt widti, while the longest 
chapter in the bwk is assigned to Euclid, Att^unedes, 
and the Alexandnan school In the period of de- 
cline which followed (second and first centuries b c > 



356 


NATURE 


[March 37, 1923 


only medicine made any real progress, and a four-page 
chapter is sufficient to record the work of the Romans 
The last chapter, a long one, is devoted to Greek 
scientific literature of the Byzantine empire, it being 
stated that the founders of modern science, such as 
Galileo, Copernicus, and Newton, learnt from the Greeks 
not only particular results but also the very meaning 
of science 

Naturally Prof Heiberg’s little book makes no 
pretence of being a complete history of science in 
classical antiquity It puts the achievements of the 
different schools of thought into a true perspective, and 
the language throughout is free from technicalities 
The book would be improved by the insertion of more 
dates, even when these are only known approximately 
(A companion volume deals more fully with the medical 
and biological sides of the subject ) W E H B 

Tested Methods of Metallurgical 4 nahsts (Non-Ferrous) 

By S Pile and R Johnston Pp 128 (London 

H P and G Witherby, 1922 ) p fid net 
In referrmg to the literature of metallurgical analysis 
the student, and even the worker of experience, fre 
quently finds himself at a loss to select, from the mass 
of alternative detail offered, a method suited to his 
immediate requirements The authors of the present 
work, while disclaiming any novelty in the methods 
given, have collected together a series of wdl-tricd 
methods of which they have had personal experience 
The book deals mainly with commercial metals and 
their more important allovs It opens with a few 
introductory remarks on general analytical procedure, 
and on sampling In the latter no mention is made of 
the frequent nei essity for rejecting the first few drillings 
of a bar to avoid the introduction of skin impurities, 
as distinct, of course, from segregated elements The 
suggestion of dissolving up a large quantity of metal, 
and working on an aliquot portion of the solution, is 
a good one, and worthy of more general adoption The 
metals are dealt with in aljihabetu al order, several good 
methods being gnen for each metal, and special atten- 
tion IS paid to details of manipulation 1 he mclusion 
of “ moisture ” among the determinations is rendered 
possible by the somewhat “ scrappy ” reference to fuels 
and oils \ similar extension m the case of sulphur is 
treated at greater length No mention is made of gold 
or Its alloys 

With some exceptions, perhaps of secondary im- 
portance, the book is a sound and careful compilation, 
and should meet all the requirements of those needing, 
at the working bench, a trustworthy guide to assays 
coming withm the scope of the liook, familiar or 
otherwise 

Faune de France 4 Stpuncultens, £ichturtetts, 

Prtapuliens Par Prof L Cu^not Pp 31 (Pans 

,P Lechevalier, 1922 ) 3 francs 
To this excellent senes, promoted by a federation of 
the French natural history societies. Prof Cu^not, of 
Nancy, contributes an account of the cunous marme 
animals that used to be classed together as Gephyrea 
Nowadays it is supposed that the resemblances between 
the three groups mentioned m the title are due to 
convergence, and that each group was derived inde- 
pendently from some pnmitive ancestor of the annelids 
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Prof Cu6not, whose writings of twenty years ago on 
some of these creatures are well known to zoologists, 
has here given a clear, interesting, and well-illustrated 
summary of the species livmg round the coasts of 
France Bntish zoologists, though they have the 
works of Shipley and the more recent paper by Southern, 
may none the less welcome this convenient aid to the 
study of a remarkable assemblage FAB 

Manuel de filature Par F Rubigny (Biblioth^que 
Professionnelle ) Pp 366 (Pans J B Baillidre 
et fils, 1922 ) 10 francs 

Thf volume under notice is one of a series of techno 
logical works, written primarily for the use of workers 
in the several industries, and deals with the spinning 
of all kinds of fibres, including asbestos and artifiiial 
silk, and also with the spinning of paper yarn The 
treatment follows similar lines to those adopted by 
other writers on spinning, but with rather more atten- 
tion to function and less description of machinery 
details than is the case with English works on the 
subject Though this Imok cannot, any more than 
similar works on spinning technique, be taken as a 
trustworthy guide with respect to the raw materials, 
yet considering the wide field covered in less than 400 
octavo pages, the treatment is otherwise remarkably 
adequate , and the book should be found a useful 
supplement to the usual works on spinning 

fours de physique mathhnatique de la Faculti des 
Sciences Par Prof J Boussinesq (omphmeiits 
au tome 3 ( onciliation du veritable determmisme 

mdcamque avec I’existence de la vie ct de U liberte 
morale Pp xlviii + 217 (Pans Gauthicr-Villars 
et Cie, 1922 ) 30 francs 

This book is in the nature of a supplement to a complete 
course of mathematical physics by the University of 
Pans professor It contains an extraordinary variety of 
matter, not very well arranged, but its mam purpose is 
to round off a natural philosophy course by including, or 
rather by reconciling the mechanism of physical nature 
with the indeterminism of life and consciousness To 
a certain extent this has been the intellectual problem 
smee Leibniz Prof Boussinesq can scarcely be said 
to claim to bring forward anything distinctively new, 
but he discusses the problem with full scientific know- 
ledge and keen philosophical interest 

Smith’s Intermediate Chemistry Revised and rewntten 
by Prof J Kendall and E E Slosson Pp xv -1-566 
(New York The Century Co , London G Bell 
and Sons, Ltd , 192a ) 8s 6<i net 
There can be no doubt that this book, the first edition 
of which was reviewed m Nature of October 14, 1920, 
p 208, has been greatly improved by revision It is 
now more balanced m treatment, is very well pnnted 
and bound, and is probably the best elementary treatise 
on chemistry of the day The maccurate historical 
note on oxygen (p 28), which was mentioned m the 
former review, has been toned down, but is still some- 
what mcorrect Apart from the very clear and modem 
account of the chemistry of the common elements, the 
book contams a large number of brief notes on im- 
portant matters (vitamms, enzymes, atomic structure, 
isotopes) not often met with m elementary manuals 
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Letters to the Editor 

[The Ediioi does not hold himself responsible for 
opinions expressed by his loi respondents Neither 
can he undirtake to return, nor to lorrtspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naiuri No notice is 
taken of anonymous (.ommuniiations] 

Origin of Radioactive Disintegration 

In a lctl(.r to Nature of September i6, 1922 (vol 
no, p ^yg) R N Pease directs attention to the 
possibility that the radioactivity of the heaviest 
elemenis may be due to the distmbing elfeit of the 
elections in the atom This view may be tiaccd 
back to the time of the discovery of ladioactivity 
(cf J j Thomson Phil Mci" 7 265 1904 and Loid 
Kelvin, Phil Mag 8 525 190}) Ihe problem 
however has been seriously tomplicatcd by the 
circumstam e that on the basis of ordinary mcch lines 
aiKl clcetrodynaimcs the outstanding difficulty has 
not so much been to understand tint radioactive 
disintcgr ition can occur as to undei stand the simple 
law of radioactive decay I 01 the latter cjucstion 
it seems that the development of the qurntum 
theory has pieparcd the way to a deeper insight m 
the sense that the seme law may lx shown to apply 
to transition processes between stationaiy states of 
(juantisc d sysU tns 

On the basis of the quantum imstiilites alone it 
IS in open question whethci the nuclear instability 
18 V strictly spontaneous process sole ly dependent upon 
the state of the nucleus itself or whether external 
influences dso play an essential pirt A tentative 
aigumcnt in favour of the latter view is perhaps 
afforded by the fact that the life pericxls of the 
elements at the beginning of the disintegration 
senes are very large This fact suggests the idea 
that the nuclei may be intrinsically stable and the 
radioactivity of these elements induced by the 
action of an external field of force the origin of which 
tn ly be looked for in the surrounding electrons 
The regular variation in the life period of successive 
elements in the disintegration senes seems to indicate 
that the dismtegnition when once initiated proceeds 
spontaneously until a stable element is reached 
On the other hand the occurrence of radioactivity 
in the elements of low atomic numbers (nibidiutii 
and potassium) might be due to an enhanced efficiency 
of the perturbations due to some sort of resonance 
in the interaction between the nuclear and the 
electronic motion 

The force exerted by the electrons at <i point m 
or close to, the atomic nucleus will increase rapidly 
with increasing atomic number on account of the 
decreasing dimensions of the electromc orbits belong 
mg to a permanent group It will, however in 
addition, depend intimately on the nature of the 
electronic configuration If this configuration at 
every moment exhibits central symmetry the forces 
from the electrons will to a large extent neutralise 
each other The case is essentially different m the 
recent theory of Bohr according to which the electrons 
belonging to a particular group and moving in 
eccentric orbits will approach the nucleus m succession 
The shortest distance from the nucleus will be 
attained by the electrons moving m orbits with 
azimuthal quantum number equal to i, and will 
then be given by 

(I) 

approximately Here N is atomic number, <i« the 
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radius of the orbit in the normal hydrogen atom, 
and 0 = -^ — 72x10'* IS the constant occurring in 
the theory of the fine structure of hydrogen Imes 
For the uranium atom the above formula gives 
15x10-'* cm On the other hand the inferior 
limit for the diameter of the uranium nucleus, 
derived from the energy of tht o-particles from 
uranium on assuming this energy to be due to the 
electrostatic lepulsion of the nucleus, comes out of 
the same order of magnitude as the above value of 
d At the moment of closest approach these electrons 
will thus exert forces upon the individual particles 
of the nucleus which may be of the same order of 
magnitude as the electrostatic attraction or repulsion 
between the particles themselves Tor still larger 
atomic numbeis d will rapidly dei rease while the 
nuclear dimensions will be expected to increase It 
IS therefore sten that for some atomic number not 
far ahead of that of uranium the elei trons in question 
would have to pass quite close to the nucleus and 
thus exeit large perturbing forces on the nuclear 
particles tor stiU larger atomic numbers a motion 
for whii h the nuclear field is treated as due to i point 
chirge would become impossible as the electrons 
in tpiestion would have to collide with the nucleus 
On the whole it docs not appeir excluded that the 
presence of radioactivity among the heaviest known 
elements as well is the appircnt ibsenci of elements 
of higher atomic numbers may be connected with 
some sot t of interat tion between the nude ir and the 
external electrons 

The crticicncy of this interaction will be expected 
to depend intimately on certain resonant e conditions, 
as IS the t ise for ordinary mechanical systems 
The frequencies of the motion of the nucleus must 
in general be expected to be of in altogether higher 
order of m igmtudc than tfic frequencies m the 
motion of the elet trons but there remains the 
possibility that the nucleus as a whole will rotate 
iiid this rotational frequency may in some cises be 
comparable with some electronic frequency The 
case when the nucleus rotates with an angular 
momentum equal to hlir is of special interest as 
this valuf appears to be associated witli the most 
stable state of quantised systems Ihe loldtional 
frequem y w may then be estimated from the ex- 
pression ^ 

*'^~4ir* Mu* 

where M ind a are the nuclear mass and radius of 
gyration about the axis of rotation Assuming the 
nuclear dimensions to mereasc from about 8x10 '• cm 
in helium (Rutherford and Chadwick) to about 
6 ^ 10 ** cm in uranium (cf abovel this frequency is 
found to decrease fiom about io*“ set in helium to 
ibout lo'* sec in uranium The latter value is 
essentiallv larger than the value to be expected for 
valency electrons Ihis is also necessary m order 
to understand the fact that the radioactive properties 
hitherto on record are independent of chemical 
corabmations It will further be found compatible 
with the assumptions regarding the nuclear dimi nsions 
to assume the frequencies of nucleai rotation in 
potassium and rubidium to be of the same order 
of magnitude as the electronic frequencies of the 
K and the L electrons respectively in these elements 
The above considerations however, are to be 
regarded merely as tentative suggestions, and our 
knowledge of nuclear structure is probably far too 
scanty to permit of any definite conclusions concern- 
ing these questions at present S Rosselano 
Copenhagen, Institut for teoretisk Fysik, 

February 12 
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‘ The New Marine BioloRtcal Research Station 
of the Bergen Museum 

For close upon one hundred years researches 
regarding marine fauna have been a prominent part 
of the work earned out by the Bergen Museum 
The first biological station in Norway was buijt in 
the year of iSgr and was attached to the museum 
On account^ however, of the expansion of the city 
of Bergen, the pollution of the salt-water supply 
for the station gradually increased to such an extent 
that the biological work there had to be abandoned 

By the generosity of private donors, who realised 
that the fine traditions of the mantime research 
work carried out at Bergen should lie mamtained, 
the Irustees of the Bergen Museum have been 
enabled to build a new station 1 he biological 
station (Fig i) is now situated on the island of 
Herdla, about seventeen miles from Bergen The 
station is thus right m the centre of one of tne richest 
and most promising fields for research of the west 
coast of Norway, well known also through the 


investigations of such British naturalists as Norman, 
Jeffreys, Harmer, Punnett, and others The open 
sea, the deep fjords, and the narrow sounds with 
their strong currents offer here the most varied and 
changing conditions of life for marine fauna, which 
accordingly is extraordinarily rich and well repre- 
sented 

Any biological condition typical of the west coast 
of Norway may be reached within less than two 
hours’ sail from the station The salt-water supply 
IS taken from a depth of approximately 25 metres, 
which ^arantees salt water of exceUent quality 
and without appreciable changes in tempierature and 
sahnity Thus are present the best conditions for 
experimental and embryological research 

The object of the station is to serve as a basis for 
scientific investigations, as well as for the inter- 
national courses m manne biology which were held 
at the Bergen Museum for a number of years until 
1914, and with a large participation from abroad 
The station is open to naturmists of all nations 
During the period in the summer when no courses 
are held the station has tables for ten scientific 
workers besides the staff During the winter th«:e 
are tables for five only Being situated close to the 
open sea, which never freezes, the station can be 
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kept open all the year round, and thus offers good 
opportunities for collecting matenal during the 
winter months The station contains the necessary 
accommodation for housing naturalists visiting it 
A 25-ton research vessel, the Herman Frtele, is 
attached to the station, and is equipped with 
apphances for research down to a depth of 1500 
metres Moreover, the station is provided with a 
smaller open motor boat and various rowing boats 
By the opening up of this new station facilities are 
afforded for utilising again the particularly favourable 
conditions for marine biological investigation offered 
by the west coast of Norway I shall be glad to 
reply to any inquiries regarding the station or the 
reservation of tables A Brinkmann 

(Director ) 

Museet, Bergen, Norway 


Industrial Applications of the Microscope 

While one reads with satisfaction in Nature of 
February 17, p 239, of the ever mcreasing examples 
of the application of the 
microscope to industry the 
fact remains that the use 
of the mineralogical micro- 
scope with the small amount 
of knowledge of crystal 
optics necessary has up to 
the present been practically 
disregarded 

In 1918 a considerable 
amount of work was done in 
this connexion dealing par- 
ticularly with explosives, 
but the results were never 
published, and hence it is 
thought that the followmg 
example may be of interest 
It was proved quite defin- 
itely at the Ardeer Factory 
of Nobel’s Explosives Com- 
pany that the degree of 
nitration m guncotton and 
nitrocellulose could be 
ascertained directly by the 
optical properties of the 
product Thus it was 
found that the birefringence 
of ordinary cotton fibre before mtration was strong 
and of a positive character The same cotton after 
being fully nitrated showed strong birefringence but 
of a negattve character, while cotton with an inter- 
mediate degree of mtration was shown to be practi- 
cally isotropic 

It was found afterwards that a correspondmg work 
had been carried out by Dr Phil Hans Ambron in 
Germany, and he published a table giving the actual 
values and character of the birefringence of nitrated 
cellulose and also nitrated ramie or China grass It 
IS, of course, true that the degree of nitration can be 
obtained quicker and more accurately by means of a 
nitrometer but the two lots of mformation differ 
widely The nitrometer gives the average nitration 
of the whole sample while the microscope gives the 
actual nitration of separate fibres, and is therefore a 
valuable test of the homogeneity of the sample 

During the War, when acetone was unobtainable, 
a substitute had to be found as a solvent for nitrated 
cellulose m the makmg of cordite Ether-alcohol 
was the substitute used Now, while cellulose and 
almost any form of mtrated cellulose are soluble in 
acetone, ether-alcohol will only dissolve nitrated 
cellulose of a certain percentage mtration, and the 
homogeneous nitration of large samples of cotton was 
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by no means easy or altogether certam, and hence the 
microscopic method should have been invaluable 
The results of these experiments were obtamed too 
late to be used on a large scale but they certainly 
show an example of the class of information 
obtainable 

Another application of a rather humorous nature 
can also be cited A large consignment arrived in 
the factory of what was called ground silica This 
was sent to the analytical department and its per- 
centage of silica ascertained It was pointed out 
however that the value of ground silica did not lie in 
the purity of the material but in its fineness and 
homogeneity Phis was tested both by elutriation 
and the microscope The microscope revealed the 
fact that the material was nothing but an inferior 
sand, with very little grinding Ground silica must, 
of course always show conchoidal fracture and not 
rounded grains Jhis sample was also shown to 
contain the mineral glauamite actually replacing the 
tests in small fragments of foraminifera, and hence 
had during its formation been closely connected with 
the sea The price per ton indicated that the material 
was supposed to have been obtained by the grinding 
of vein quartz 

The identification of asbestos has been published 
before, but it bears repeating Platinised asbestos 
was extensively used in the sulphuric acid plant 
The asbestos was originally supplied from the conti 
nent but durmg the war this supply was not available 
The South African asbestos or the mineral crocidohte 
was used as a substitute with very disastrous results 
It was decided therefore, that the nature of the 
original asbestos must be obtained by chemical 
analysis and all samples similarly tested The 
chemical analysis of a complicated silicate like 
asbestos is a long and by no means easy process, as 
the asbestos is seldom free from other complicated 
silicates Now, it was found by a very simple 
mineralogical test that the original sample was the 
mineral chrysotile, and by similar tests it was quite 
easy to ascertain which of the other samples was also 
chrysotile and to pick out the purest in this way, 
a dozen samples were tested m two hours whereas 
the chemical analysis had already been in hand for 
three months, and was likely at the same rate to take 
another six and give no information whatever 

The simple test for chrysotile was mounting it on 
a microscopic slide in mononitrobenzene and rotating 
it between crossed nicols The refractive index was 
obtained by the Becke method The refractive index 
together with the birefringence and optical character 
render the mineral quite distinct from any other sold 
as asbestos These are three of the very many 
occasions that cropped up so frequents 

Ashley G Lowndes 

Marlborough College, Wilts 


Factors of Odorous Strength 

In the letter from Mr J H Kenneth published m 
Nature of February 3, page 151, a relation is in- 
dicated between the odours of certam substances and 
specific gravity If, however, we examine the boihng- 
pomts of the odorous constituents of the four ous 
mentioned, we find that m order of increasing vapour 
pressure the oils stand as follows sandalwood (305I, 
cedarwood (280), origanum (230), and terebene (160), 
the figures m brackets being the approximate boilmg 
pomts This order is precisely that represented by 
the specific gravity quoted by Mr Kenneth 

I scarcely think the phenomenon with which 
Mr Kenneth’s letter deals, can safely be asenbed to 
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the specific gravity of the oils although possibly m 
this instance the specific gravity is a property con- 
comitant with volatility Volatility alone, however, 
does not afford a completely satisfactory explanation 
of this and many other phenomena connected with 
the smell of an odoriferous substance There are at 
least four factors concerned, namclj (i) Volatility , 
(z) solubility in the aqueous layers in the nose 

(3) solubility in the lipoid fats of the nose, and 

(4) chemical reaction with osmoceptors in the nose 

A substance winch fads to satisfy an> one or more 
of these factors, is odourless and it is obvious that 
variations in the factors will produce variations in 
both the strength and the quality of the odour 

T H Durrans 

Ihe Dyson Perrins I iboratory 
South Parks Road 

Oxford hebru iry 6 


With reference to Mr Kenneth’s letter in Nature 
of Icbruary 3, p 151, I should like to point out 
tliat if the votes be counted on a sort of pro- 
portional representation scheme by adding to the 
first votes for each substance half the second, a 
third of the third and a quarter of the fourth we 
get the following results in votes 

S C O 1 

1866 1156 933 633 

This result seems to me to enforce Mr Kenneth’s 
argument Frank H Perrycoste 

Higher bhute Grttage Polperro R S O 
Cornwall, February 17 


The Life Cycle of the Eel In Relation to Wegener’e 
Hypothesis 

In Nature of January 27^ p 131, under the title 
" The Distribution of Life in the Southern Hemi- 
sphere, and Its Beaniig on Wegener’s Hypothesis,” 
an account is given of a discussion at a recent meetmg 
of the Royal Society of South Afnca on this question 
Opinions were divided, the geologists suspending 
ludgment, while the hypothesis was opposed on 
botanical and entomological pprounds as being un- 
necessary On the other hand it was said that the 
most important zoological evidence in support of 
•Wegener s theory was provided by the distribution 
of the isopod, Phreatoicus 

It seems to me that strong evidence in favour of 
Wegener s hypothesis is to be found in the Ufe- 
history of the Eurppean freshwater eel, as revealed 
by the bnUiant researches, of Dr J Schmidt, of 
Copenhagen For something like eighteen years 
Dr Schmidt has been engaged on this subject He 
has published numerous papers and has summansed 
his results in the Philosophical Transactions, pub- 
lished a year ago, and quite lately in Nature 
(January 13I It will be sufficient for the present 
purpose to allude only to certain of his results 

Of the two freshwater eels of the North Atlantic, 
the American species spawns somewhat to the south 
and west of the spawning region of the European 
species, and the larvae attaun full size and, after 
metaunorphosis, enter the freshwaters of the Amencan 
coast when about one year old On the other hand, 
the larvae of the European species, originating more 
to the east but still in the same region, are trans- 
ported by the Atlantic Drift and its continuations, 
aided perhaps by their own efforts, it may be for 
thousands of miles, as shown in the chart, p 51 of 
the article m Nature of January 13 Stall more to 
the point, the larvae are about three years old when 
they become transformed into elvers and enter 
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freshwaters A larval life so extremely prolonged, 
as Dr Schmidt points out, is quite unique The 
rate of growth, moreover, is extraordmanly slow 
At full size, after about three years’ growth the 
larvae are approximately three mches long, although 
the temperature of the water in which they are 
immersed is comparatively high In our own waters 
with much lower temperatures most young fishes would 
attam a corresponding length in as many months 
The extremely slow growth of the larve of the 
European eel is thus an adaptation to the prolonged 
journey 

It IS scaiccly possible to understand this unique 
base in the life cycle of the Luropean eel on the 
ypothesis that the geographical conditions were 
formerly the same as now exist But if Wegener s 
theory be accepted, the explanation is simple As 
the coasts slowly receded from one anoOier the 
larval life of what became the European species w is 
more and more prolonged by natiiril selection in 
correspondence with the greater distance to be 
traversed T Wjmsss Fulton 

41 Queen s Road, Aberdeen 
I ebruary lO 

The Stoat's Winter Pelage 
Sir Hi RHERi Maxwills letter on the above in 
Nature of I ebruary 17, p no raises points of great 
interest Presumably if his glacial explanation be 
coircct stoats taken from the Scottish Highlands to 
the south of England will still become white in the 
winter, whereas stoats brought from the southern 
counties to the north of Britim will remiin the 
same colour the year round Has this ever been 
put to the test ’ 

It would be instructive to know whether winter 
coats intermediate in shade between brown and 
cream-whitc arc ever assumed I ask this from the 
point of view of mutation, which is so much to the 
fore at present Have for example circumpolar 
white animals arisen from coloured ones through 
chance albinos being preserved and increased by 
Mendelian segregation or have they appeared 
through the selection of paler and paler forms leadmg 
eventually up to white ? 

Then again taking Sir Herbert Maxwell s explana- 
tion as correi t, have w e not here an example revealing 
how slowly evolution may work ’ Ihe elimination 
of the arctic winter garb of the stoat m Britain is 
not yet complete though some thousands of years 
at least must have elapsed since the last ice age 
One more point Is the British stoat as regards 
Its pelage reverting to the pre-glacial condition, and 
if so how docs this harmonise with the view that 
evolution is irreversible ’ John Parkin 

The Gill, Brayton, Cumberland 


Sir Herbert Maxweli 's attractive thesis (Nature, 
February 17, p 220), that latitude and not winter 
temperature regulates the seasonal change of the 
stoat's pelage from brown to white, does not meet 
all the facts of the case Islay is farther north than 
Monreith, and yet in Islay a large proportion of the 
stoats retain their summer colour throughout the 
winter 

Having made arrangements some time ago to 
obtain specimens of the Islay stoat, regard^ by 
Mr Gernt Miller as a distinct race, I was struck by 
the fact that individuals killed in December and 
February were in summer coat This suggested m- 
quiry as to the usual course of events in the island, 
and Mr Macdonald reported that there white wmter 
stoats are rather the exception than the rule that 
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of more'than 20 stoats he had killed durmg the winter 
of 1921-22, only one was entirely white, although in 
the previous winter the proportion was higher, about 
six bemg white , but that only in exceptional years 
did the proportion of white individuals attain to 
about half of the total number killed 

Now the latitude of Edinburgh is not far off that 
of Islay, yet my impression is that here almost all 
the stoats become white in a normal winter 

These and other facts strengthen the old idea that 
climate is somehow involved in the colour-change, 
which seems also to depend to some extent on the 
condition of the individual animal 

James Ritchil 

The Royal Scottish Museum, 

Edinburgh, February 21 


Sir Hi kblri Maxweil in Nature of I ebruary 17, 
p 220, directed atUntion to what he considered the 
eonditions determining the wmter cli inge of colour in 
stoats and mferrid that tlie tendency to undergo such 
a change is usually the inherited elnracteiistie of some 
particular strain or breed rathei than the outcome of 
any special present loc il seventy of c lunate He said 
the effect was most marked m the Highlands of Scot- 
land ami diitiinisheel regularly as one travelled south 
until on reaching Cornw all the w inter blanching see med 
almost entirely m abeyance 

Since his observations appear to be confined to the 
island of Great Britain Sir Jltrlx rt may bo interested 
to learn that as a bo> it Jersey, about tlic >ear 1880 
I happened to come across a w lute stoat This was 
shot by a neighbour m St I nwrence vallt y and after 
being stuffed kept by us for some years II repre- 
sented a perfect ennine the fur being pure white 
except for a black tail 1 never heard of, or saw any 
other specimen in Jersey cither white or brown Ihe 
case seems interesting, foi the stoat belonged to a 
breed which must have been free from any extraneous 
admixture particularly from the north since that 
remote period in the past when the French coast (on 
which the Channel Islands are situated) was finally 
separated from Great Britain by the English Channel 
further the climate being mild and uniform the 
tendency to assume a wmter pelage can only have 
resulted from very ancient inheritance 

R DF J h Struthers 

Exeter College, Oxford 


The Subject Index to Periodicals 

May I add a few words of information to the 
appreciative review of the above publication which 
appeared in Nature of February 17, p 214 Our 
headings are " The Subject Headings used in the 
Dictionary Catalogues of the Library of Congress ’ 
to which an annual supplement is published These 
are linked up with the corresponding classes in the 
shelf-classiflcation of that library The advantage of 
this type of catalogue is that, if properly compiled, 
it combines system and uniformity witli the property 
of immediate reference It is in fact a class catalogue 
in which the headings are arranged m " index " 
order Your reviewer's suggestion that we should 
print a list of the journals indexed in each Class List 
will be certainly adopted when our funds admit of it 
Our Class Lists for 1915-16 contained such Lists as 
well as Authors’ Indexes, and it was with the utmost 
regret that we were compelled to discontmue these 
features 

The following extract from an official letter now 
bemg circulated widely throughout the British Empire 
may interest some of your readers 
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" In assuming responsibility for the Index the 
Council of the Library Association was actuated by 
the following considerations 

" (i ) That, in view of the rapid growth of the periodi- 
cal press, the analytical indexing of periodical could 
bo earned out with due regard to efficiency and econ- 
omy only by co-operative effort 

" (2) That such co-operative publication should be 
controlled by a Bntish professional body rather than 
be left to the enterprise of a foreign publisher 

' (3) That the Index should be compiled by trained 
library workers on a voluntary basis and that the 
pnee should be fixed as nearly as possible to the cost 
of production, and without any idea of profit ’ 

Every effort will now be made to bring the Subject 
Index up to date We hope to complete the 1920 
Class 1 ists this summer and commence the publication 
of the 1921 Lists in the autumn For further particu- 
lars application should be made to the Hon Secretary 
of the Library Association, Westminster Public 
Libraries Buckingham Palace Road S W 
E W Hulmf 

Editor of ‘ The Subiect Index 
to Periodicals ’ 

Gorseland, North Road, Aberystwyth, 

February 23 


Time Relations In a Dream 
I HAVE read with much interest Dr Atkin’s letter 
in Nature of January 27, and also Mr Barcroft s 
letter in the issue of October 23 1919 (vol 104 p 154) 
to which he refers My own observations, made in 
various degrees of semi-consciousness, appear to 
show that there is no such thing as a definite time 
relation, as it depends entirely on the degree of 
consciousness the time scale being enormously 
shortened in the serai conscious state most remote 
from wakefulness, so that the images produced by 
the mind must succeed one another with extra- 
ordinary rapidity when in that state As wakeful- 
ness increases, the time scale seems to expand, and 
the succession of events proceeds more and more 
slowly, until it practically stops or becomes normal 
as wakefulness resumes absolute control I have 
been led to believe that the mind is always active 
—just like the heart always pulsates— whether we 
are asleep or awake, and that control and memory 
are the features of our waking condition, so tliat 
we do not remember the images it calls forth, except 
when we are beginning to awaken, and the degree 
of activity of our memory m our dreams and the 
extent of the dream memorised merely depend on 
the rapidity with which we reach wakefulness 

I have made a number of observations of hypno- 
pompic pictures or optical illusions, which occur 
wlule smmng mto slumber or during gradual awaken- 
ing I described my first observations m the Journal 
of the Society for Psychical Research for April 22, 
1921, but smee then I made several cunous observa- 
tions, some of which concern the case in pomt 
The h3rpnopompic pictures wluch I have observed 
are generally landscapes passmg slowly before one’s 
closed eyes, when m an almost awake condition, one 
being fully aware of one’s wakefulness, and havmg 
one’s full reasoning powers ttiktle the tUuston ^oceeds, 
so that one can make {urecise observations and expen- 
menfs as tb the effect of volition^ etc The pictures, 
which are extraordinaflly sharp and full of detail, 
appear as an endless panoramic band or film passmg 
slowly before one's mmd’f eye, so to speak “Hie 
flhn may pass la any direction^ right to left, or the 
reverse, or vertically dovnhwards, or obliquely A 
film may snap, but it mvannbty slows down as 
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consciousness increases till it becomes motionless 
and then gradually fades 

It seems as if several such bands or films could 
exist at the same time, passing one in front of the 
other, and sometimes m different directions, the 
uppermost alone being visible of course and its 
sudden ending by snappmg allowing the one under- 
neath to be visible This would explain the sudden 
changes which are often noticed m dreams The 
fact that the film is panoramic (and not cinemato- 
graphic that IS, without perception of translation) 
IS remarkable as one would have expected it to be 
cinematographic in character Once, attaining con- 
sciousness \ery rapidly, 1 glimpsed for a couple of 
seconds, a blurred mass of lines such as one sees 
from an express train on a wall quite close to the 
traik— lines caused by the persistence of vision 
of the tletails on the wall, combined with their motion 
relatively to the tram 1 have no doubt whatever 
that 1 had witnessed the hvpnopompic film ’ nearly 
at its normal speed, but with a mind already " slowed 
down ' by the return to consciousness and unable 
to cope with its speed and see the details which 
otherwise I am persuaded — by the agreement of all 
my observations — would have been visible 

The latter observation bears directly on the 
rpiestion of duration At such a high translation 
speed hundreds of times faster than the usual 
speeds 1 had hitherto observed a whole panoramic 
view must pass m an extraordinarily short time 
Moreover at such a speed, cinematographic effects 
arc possible, but I fail altogether to imagine by what 
mechanism they could take place, and so far my 
observations have given me no clue although I have 
once or twice witnessed venations in the process 
which prevent me from despairing of getting further 
insight into this mysterious working of our minds 
It seems as if control and memory slowed down the 
working of the mmd so that the speed of succession 
of the images is an inverse function of the degree 
of wakefulness M Gheury de Bray 

40 Westmount Road, Eltham, S E 9, 

February 10 

The Social Influence of Science 

In his article m Nature of February 17. p 209, 
Mr F S Marvin says When in the sixteenth 
century the mind of Ancient Greece awoke again ” 
The advent of modern science is here considered as 
a revival and continuation of Greek knowledge , an 
opinion very commonly held but entailing some 
difficulty — a millenary period of stagnation and even 
retrogression This is inconceivable , the very 
essence of science is progress, continuous but not 
steady, because the rate is increasing This charac- 
teristic of science was pointed out m the Harveian 
Oration for 1897 by Sir William Roberts (" Science and 
Modem Civilisation,’ Nature, October 28 1897, vol 
56, p 621) 

Antiquity has been artistic, literary, philosophical 
with deductive reasoning , but is markedly dendwit 
m the objective study of Nature and the mductive 
mentality The philosophers knowledge of thmgs 
was paurt of their system, based on a prion principles 
Their opinions were many and conflicting, with 
various degrees of creduhtv, a few of them by chance 
right The influence, if any, on the birth and growth 
of modem science has been very limited , the method 
of working, by patient observation and expenment- 
uig, is exactly the reverse The rise of the experi- 
mental inductive method was like a botanical muta- 
tion and inaugurated a new era in the evolution of 
mankind Ad, K 

Antwerp, February 17 

I 2 
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It is true that progress was made in certain direc- 
tions dunng the ‘ millenary period of stagnation," 
for example, the improvements in mathematics due 
to the Arabs Y et the main fact in the re birth of 
science in the sixteenth century is the discovery of 
the work of the Greeks, eMecially in geometry, 
astronomy and geography Descartes goes back to 
Pappus, Copernicus to Aristarchus, Toscanelh to 
Ptolemy There is no question that in the general 
spirit with which the medieval mind regarded Nature 
there was retrogression, and that the Greek mind did 
come to life again at the Renascence partly in its 
broader quahty of rational inquiry, partly in the 
actual works of Greek thinkers 

r S Marvin 


German Book Prices 

In reference to Prof Browning's letter in Nature 
of December ^3 (vol no, p 845), I should like to 
point out an added difficulty in India and Burma 
Not only are exorbitant prices charged for German 
books, but to the majonty of our students such books 
are useless owing to their ignorance of the language 
The Indian or Burmese student already has to learn 
English in order to study chemistn^ and to ask him to 
learn German as well is too great a handicap and 
should be unnecessary 

The appearance of certam recent works on inorganic 
chemistry shows that British chemists are capable of 
compiling exhaustive treatises, and a dictionary of 
organic chemistry in English would be invaluable 
The Society of Dyers and Colounsts is preparing a 
colour index and the combined strength of the 
Chemical Society and Institute of Chemistry should 
be able to produce a work on organic chemistry which 
would enable Indian or Burmese students to carry 
out research in organic chemistry without constant 
reference to German works 

D H Peacock 

Universi^ College, Rangoon 
February 2 


Single Crystals of Aluminium and other Metals 

The brilliant account given bv Mr G 1 Taylor 
at the Royal Society (February 22) of the deforma- 
tion of single crystals of aluminium leads me to 
direct attention to work done in this laboratory ten 
years ago by Mr B B ^ker and Dr E N da C 
Andrade Mr Bqfter showed that sodium and also 
potassium cylinders when stretched contracted later- 
ally so as to lead to an approximately elliptical section, 
and when they broke they did so at a chisql edge 
The surfaces are marked lyjth a double set of slip 
hnes A photograph of the appearance is shown m 
the Proceedings of the Physical Society of London 
for 1913 

Dr Andrade, who was experimenting at the same 
time on the traction of metals, showed that similar 
results were obtainable with tin and lead, and also 
with fyoxen mercury (PAtl Mag 1914) He con- 
cludes that they are due to large uniform crystals of 
a size comparable with the diameter of the rod 
From the regularity of behaviour over a length of 
several centimetres it may be concluded that both 
were dealing with single crystals several centimetres 
long m the case of each of thqse matenals — at any 
rate in the same sense as that in which the crystal 
of aluminium are spoken of as being single 

The crystals of sodium are still in my possession, 
having been carefully preserved in anhydrous paraflSn 
They ^w the characteristics, even the fine surface 
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marlnngs, practically as well as when they were 
drawn Alfred W Porter 

Physical Laboratory, University College, 

London, February 26 


Paradoxical Rainfall Data 

At Blue Hill careful measurements of rainfall have 
been made for thirty-seven years There is no break 
in the record and the amounts are checked by more 
than one gauge Data for the entire period 1886- 
1922 are given in Blue Hill Meteorological Observa- 
tions The average monthly values are 

i anuary 101 1 mm July 104 1 mm 

cbruaiy loi o August 100 8 „ 

March 109 2 „ September 103 i „ 

April 94 I „ October 9(1 4 „ 

May 94 o , November 97 7 

June 86 3 „ December 97 9 „ 

Year 11857 mm 

Month 98 8 mm 

The driest month is June and the wettest is March 
Yet the driest month in the whole penod was March 
1915 when the total rainfall was only i mm What is 
equally remarkable, the wettest month was June I9.22, 
when 274 mm fell It is difficult to explain these 
rainfalls on any theory of probability The June rain- 
fall was not due to abnormally heavy showers 

Alexander M Adif 

Harvard Uniiersity, 

Blue Hill Observatory, 

Readville, Mass , February 19 


Atmospherics 

Many who have ' listened in ” must have been 
much interested by the pecubar sounds the telephone 
generally emits, m addition to those pr'-duced by 
the waves from the broadcasting station Although 
atmospherics are produced by the electric discharges 
during thunderstorms, many would appear to have 
a very different origin 

In the discussion of a paper on The Study of Radio- 
telegraphic Atmosphencs in Relation to Meteorology," 
by C J P Cave and R A Watson Watt (Journal of 
Meteorological Society, January 1923, pp 35-42), Mr 
L F Richardson asked Mr Watson Watt ' if he could 
explain the origin of the peculiar atmosphencs which 
were experienced at Eskdalemuir on the telephone, 
which was connected with an overhead wire in a 
lonely valley In addition to the ordinary clicks 
there was a ' swishing ’ sound The frequency of the 
vibration diminished as the swish went on This 
property was characteristic of the sound of a shell 
passmg high overhead Mr Richardson had the idea, 
perhaps a mad one, that the swish might be pro- 
duced by a meteonte " " 

Many of the atmosphencs I have heard have had 
this character, and it may be suggested that the idea 
that they are produced by very small meteorites is 
not quite such a nifid view as would at first appear 
In the higher atmosphere, there may bo a very 
considerable electric potential gradient, and if a 
meteonte, entenng it, m^ed a path in it, an electno 
discharge might occur amhg this ionised path sufig- ^ 
ciently strong to give off ^etne waves. There is ' 
indeed reason to suppose that the direction from w^ch 
the waves come is influenced by variations m the 
sun's position ( 1 ^, A Watson Watt, Proc Roy Soc , 
vol 102, 1923, p 4^ R M Deslev 

Tintadl, Kew Gardens Road, 

ICew, Surrey, Febnmry 17 
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Recent Aeronautic Investigations and the Aeroplane Industry ^ 


By Prof Joseph S Ames, The Johns Hopkins University, USA 


W industries offer better illustrations than 
the manufacture of aeroplanes of the intimate 
relation between purely scientific investigations and 
the practical application of their results As an 
example of this fart, attention may be directed to 
three experimental researches m progress at the 
laboratories and fiying-station of the National Advisory 
Committee for Aeronautics at Langley Field, Virgmia 
These researches were begun and are being conducted 
in order to add to our knowledge of the science of 
aeronautics, hut their results are of the utmost im- 
portance to the industry and also to the art of av lation 
Other illustrations might well have been selected, but 
these are, in many respects, of “ actual ” importance 
The first research deals with the pressure distribu- 


wind-lunnel experiments a number of liquid mano- 
meters are used ) 

Among the questions already investigated are the 
change m pressure distnbution produced by a loop, a 
roll, etc , the effect of the shape of the wing-tip, 
square corners, elliptical, raked off, etc , the influence 
of the air-stream from the propeller In all cases the 
pressures are measured quantitatively, and the results 
are shown m two ways bv making plaster or wooden 
models, like a relief map , and by drawing contour 
lines of pressure (Figs i and 2) hrom the knowledge 
thus obtained, the aeroplane engineer can decide upon 
the best shape of wing or elevator, etc , and upon the 
relative strength required in different parts of his 
structure , and further, if a breaking sand-load test 




Pighf-holf 

of 

square t/pT 
at 16 onqie 
of ottock 


P/on and elevafion showing contour lines 
and bu ill up model 



Ptqht hotf at 
nmqiwith 
positive 
rokejot to* 
angle of 
attack 
Aileron 10* 
down 


Plan and elevation showing contour lines 
ond built up model 


tion over the wings, tail-surfaces, etc , of an aeroplane 
—an old problem, studied with marked success by the 
staffs of the British establishments at Teddington and 
Farnborough What is novel in the present mvestiga- 
tion is the extension of the problem to aeroplanes 
ipaking manoeuvres, and to wings of different plan form, 
varymg the angle of attack and the aileron angle The 
method adopted is simple numerous series of small 
openmgs are made in the surface to be investigated , 
each of tliese is jomed by a rubber tube to a capsule 
containing a metal diaphragm, to which is attached a 
tiltmg mirror , a beam of light is reflected from this 
on to a photographic film which may be shifted, thus 
permitting, a senes of observations to be made The 
apparatus m use records the pressures existmg at Sixty 
pomts simultaneously All the diaphragms are, of 
course, standardised and calibrated (In the case of 

> Subtlance of a lecture delivencl before the Fiaakltn Iiutltute, Phtla 
dblphia, on November jj ijja 
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IS thought necessary, he can so distribute the load as 
to make it correspond to actual flying conditions 
The second research was undertaken to learn the 
actual motion of an aeroplane m ahghtmg, takmg off, 
making oscillations and manoeuvring, and at the same 
time to record the motions of the control surfaces and 
the forces exerted by the pilot (Fig 3) A large number 
of instruments are required, all of which were newly 
designed with special reference to lightnesS and com- 
pactness, as well as to accuracy The central instru- 
ment IS a photographic film wrapped on a cylmder 
which IS m rotation, for all records are made upon this 
by beams of light reflected from mirrors winch form 
part of all the various mstruments When in actual 
use on an aeroplane, the pilot simply presses one button 
at the beginning of a manoeuvre, and this starts every- 
thing The mstruments m use at the present tune 
I are as follows 

I (a) Chronometer, consistmg of a constant speed 
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motor, properly governed Lmes of bght are recorded 
at de^ite mtervals, < g two seconds 
% Air-speed recorder, simply a Pitot- Ventun nozzle 
attached to suitable pressure-recordmg capsules 
(r) Smgle component accelerometer, consistmg m 
the mam of a damped steel spnng, one end of which 
IS free 


Sa Second 


tom Second 





(<f) Three-component accelerometer, a combmation 
of three of the previous instruments The sensitive- 
ness of the three is adjusted correspondmg to the 
amount of the acceleration to be expected 
(<) Angular velocity recorder, makmg use of a 
high speed electric motor as a gyroscope The curves 
obtamed by this give, when integrated, angular 
displacement, and when differenti- 
ated, angular acceleration 
(/) Three - component angular 
velocity recorder, a combmation 
of three of the previous instru- 
ments 

(g) Control position recorder, con- 
sisting essentially of three sprmg- 
controlled spools threaded on an 
axial screw, each spool actuated 
by a wire leadmg to the horn of 
the control surface 
(A) Force recorder, using a carbon 
pile resistance method 
Of course all these instruments are 
not used at the same time, but only 
as many as are needed for the study 
of each particular question 
From a practical pomt of view these instruments 
allow the performance of an aeroplane to be recorded 
accurately, m a manner quite free from the personal 
impressions of the test-pilot , and, further, the records 
taken m any manoeuvre tell a story which is perfectly 
{dam Numerous questions, often raised by pilots, 


have already been answered, and pupil pilots have 
received great assistance 

The last research to be mentioned is one which is 
only begmning, but the apparatus has been carefully 
tested, and a few prehmmary readmgs have been made 
This refers to a new method of mvestigatmg the 
“ scale effect ” In the ordmary wmd tunnel the forces 
and moments on a model of about one-twentieth the 
full scale are observed, and from these measurements 
deductions are made as to the promised performance 
of the full-sized aerophme, or part thereof It has 
been known for many years that m order for these 
deductions to be justified it would be necessary to have 
m the tunnel and in the flight of the actual aeroplane 
the same Reynolds’s number, as it is called This 
number is the fraction />VL//i, m which p is the density 
of the air, V is the relative velocity of the air-stream, 
L is a Imear dimension of the aeroplane (or part), and 
p. is the coefficient of viscosity It is clear that the 
Reynolds’s number m the tunnel is about one-twentieth, 
or less, that of the aeroplane m flight To obviate 
this, a complete wmd tunnel has been installed mside 
an elongated steel tank — 35 feet long, 15 feet in 
diameter — m which the air is kept compressed to 20 
or 30 atmospheres (Fig 4) The walls of the tunnel 
proper are hollow, and m this space the balances are 
mst^led, so as to be out of the air-stream The 
attitude of the model m the tunnel may be varied, and 
the balancmg weights may be shifted, etc , by small 



electric motors, controlled from outside the tank 
Readmgs consist m viewmg through suitable small 
windows a number of Veeder counters The import- 
ance of this apparatus from the pomt of view of aerp- 
dynamics is suraciently obvious, and from that of tjie 
aeroplane designer even more so ^ 


Radiography and Physics.^ 

By Dr G. W C. Kaye 


T he frail, untrustworthy X-ray tube of 1895 
and the more robust and dependable tube of 
the present day do not differ jn prmciple The X-ray 
tube still remams a device for generating hi^-velodty 
electrons and suddenly depriving them of that velocity 

> Atatncted from theppeoiiv addnn to Um SStUctr o< aaeiafruibcn, 
Ootebn 31, 191s 
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by hurtlmg them against a target In fact, the tube 
possesses the characteristics of a battlefield, excmt’^ 
that as yet we lade the ability to give our shells spee^ 
of the (^er of 50,000 miles a seccuid Then, just as,,., 
a flash of flamd accompames the sudden stonpiftf ed " 
the shell, so do the X-rays spt out m all dmechp :^4 
from the target, travellmg in straight lines just^^^ 
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light rays radiate from a lamp The X-ray tube is, 
indeed, an X-ray lamp in whirh the applied voltage 
IS analogous to the temperature of a luminous lamp 
If we raise the temperature of the latter, we shorten 
the average wave length , so with the X-rav bulb, 
if we raise the voltage the average wavc-hngth is 
diminished 

In the light of present-dav knowledge, what do we 
know to be the factors which control output from an 
X-ray tube ? The radiographer is concerned more 
with the general or continuous spectrum of X-ra)S 
than with the superposed ra\s characteristic of 
the target In regard to the former the fuitors 
are three (a) The number of the cathode ra>s or 
electrons which strike the target , (6) the speed of 
the electrons , (c) the massiv eness of the atom of the 
target (a) is represented by the current through the 
tube, (i) by the voltage across the tube, (c) by the 
atomic weight or, more precisely, the atomic number 
of the metal of the target 

lo what extent do these several features come m ^ 
To settle these points let us call in the aid of tlie X-raj 
spectrometer and vary each of the factors one bv one 
The spectrometer spreads out into a continuous fan 
of rays all the various wave-lengths present, and tells 
us, moreover, the amount or intensity of each wave- 
length So that if we plot w.ive-lcngth against in 
tensity, we get a curve which clearlj rev'eals the 
composition of the beam Inirthermore, the arc i 
of the < urvi is a measure of the output If we do this 
we find that the several spectral curves show that 
the X rav output is proportional to the current, to 
the atomic number of the target, and to the scpiare 
of the voltage 

We notice that the voltage comes in as a second- 
power term, and the importance of measuring voltage 
by the radiographer not sporadically but as a routine 
procedure dav in and day out should be stressed 
For the applied voltage has a dual importance it 
not onlv dominantly affects the output, but it is the 
sole arbiter of quality or penetrability or wave-length 

The time is approaching when we must gridually 
relinquish the use of the terms “ hard ” and ‘ soft ” 
X-rays and accustom ourselves to speak of wave- 
lengths For example, m deep therapy we tan sav 
that the spectrum of ravs employed lies between 
0 o6 and 02 A U , the mean effective wave-length 
being about o 1 5 A U or less 1 he radiographer who 
uses point spark-gaps up to, say, 6 inches long employs 
a spectrum of rays rangmg from about o 12 to 04 
A U , the mean effective wave-length generally lying 
between o 2 and o 3 according to the filter and nature 
of the high potential generator We might make a 
beginning bv agreemg, for example, that “ hard ” 
rays refer to rays with wave-lengths shorter than 
o I A U , and that “ soft ” rays have wave-lengths 
longer than 03 A U , the intervening rays being of 
“ medium ” hardness 

Let us ^consider the career of an electron m an 
X-ray tube impelled towards the target with a velocity 
which it owes to the applied voltage V The chances 
that that electron will ultimately come into suitable 
conflict with one or more atoms in the target and so 
generate X-rays are slight — about 1000 to i The 
energy of the electron is, in fact, much more likely 
NO. 2785. VOL. 1 1 1 ] 


to be frittered away as heat Assuming that the 
unlikilv happens, one of two things may occur the 
electron mav lose all its energy at one encounter or 
It may do so by instalments in a succession of en- 
counters In other words if we agree to think of its 
energy in terms of the original diiving voltage (V), 
then It may lose the whole of V in one step or do so 
in a number of steps 

Now Planck s quantum relation tells us that when- 
ever an electron has its speed altered the w vve length 
of the X-ray produced is inverseh proportional to 
the energy given up bv the electron , that is, to the 
equivalent loss of propelling voltage It will be noted 
that no question arises of the nature of the target 
1 0 put it another wav 

/ Loss of propelling \ _ /'Wave length o/\ „ * 

ivoltige on electron; ^ ircsulting X lay j “ 

In those encounters where the whole of the energy 
of the electron is transferred in one fell swoop, the 
shortest-waved X-rays possible to that voltage will 
be generated Ihey will be attompanied bv a variety 
of longer waves depending on the varied experience 
of either electrons, but alw i\s a short-waved limit 
IS set bv the magnitude of the full exciting voltage 
We arc led to appreciate a number of other results 
It is seen at once why we do not get (as was once 
im igined) homogeneous X-rays when a lube is excited 
I1V constant potential, and where all the electrons 
re.ieh the target with the same veloeitv Neverthe- 
less we should expect that the proportion of short 
waves would be greater with constant potential than 
It would lie with fluctuating potential, the peak value 
of whic h Is eejual to that of the constant potential 
1 urtherrnore, Irom what is known of the effect of 
voltage cm output we should anticipate a greater 
X ray output (and less healing of the target) with a 
constant voltage than when tint voltage is diluted 
with lower voltages Both these surmises as to the 
superior efficacy of constant potential arc confirmed 
bv the X rav spectrometer 
With reference lo the existence of a minimum wave- 
length or boundary to every spectrum of general X- 
rays, this is fuliv home out by spectrometer measure- 
ments and photograplis Numeric allv, Planck’s rela- 
tion becomes 

/Minimum wavc-\ AlaximumS _ 

\ length in A I j ^ V v-oltage ) ~ ^^’ 35 ° 

This very simple relation provides us with a scale of 
qualitv which, if not perfect, is more exact than any 
which the radiologist has been in the habit of using 
If w e glanc e at tvpica 1 spec tral curv es of X-ray emission, 
we see that they art not symmetrical — the centre 
of gravity of the curve is w'ell towards the quantum 
limit — the shortest waves are the dominating ones, 
and still more so if the rays are subjecad to normal 
type filtering The mean effective wave-length of a 
speetmm of rays is seen to approximate to the wave- 
length of the peak of the curve , that is, the wave- 
length of maximum intensity Now, there is some 
evidence that the “ peak ” wave-length is proportional 
to the limiting or quantum wave-length, and this fact 
enables us so to identify very fairly the quality of a 
mixed bundle of X rays No doubt something depends 
on the wave-form of the exciting potential, but the 
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effect of this is probably less important as the voltage 
IS raised The precision of the method would be 
enhanced if steps were taken to standardise apparatus 
and technique, so that all work could be done by the 
use of, say, three or four spectra the distinctive features 
of which, including energ> distribution, could be deter- 
mined and specified 

Among the other interesting aspects of the X-ra\ 
tube IS the distribution of the rays in different direc- 
tions from the target With the usual 45° target the 
rays are most intense at right angles to the cathode 
ray beam For radiographical purposes it is often 
better to mount the target face more nearly at right 
angles to the lathode beam and thus employ a penul 
of rays which leaves the target face at a relatively 
small angle The width of the focal spot is thus 
foreshortened and definition enhanced 

If penetrating power is the important factor, then 
we may well endeavour to utilise the X ravs leaving 
the tube in the direction of the cathode ray's, which 
X-rays are of appreciably shorter wave-length than in 
other directions Thus a tube in which the target 
also served as a metal window would offer advantages 
on this score 

The proper choice of filter may do much to increase 
the effectiveness of a tube For example, it is known 
that, weight for weight, silver is relativ cly more trans- 
parent than lead to short waves, but is relativ ely less 
transparent to longer waves Again, lopper is rela- 
tively superior to aluminium in letting through short 
waves, but relatively inferior as a filter if long waves 
are required 

What has the future in store for us as regards 
X-ray tubes ? Higher voltages are coming — one hears 
rumours of 500,000 volt tubes in Germany , and lioth 
the United States and Germany have, I understand, 
developed transformers giving i million volts The 
life of 300,000 volt tubes is none too long , there will 
be many difficulties to overcome before a 500,000 volt 
tube will become a practical proposition 

A crying need is more robustness in the X-ray tube, 
which must become more of an engineering job The 
portable Coolidge tube with lead-glass walls i inch 


thick and a window of soda-glass for letting 4iwt the 
rays is to be commended on this score Equally 
robust IS the new miniature dental tube of similar 
design which measures only 4 to 5 mches long and 
has a diameter of about li inch It is operated at 

45.000 volts and 10 milliafflperes, is mounted in the 
same oil-tank as the transformer, and gives excellent 
definition It also, contributes substantially to the 
protection which the radiographer has a right to demand 
In tlus connexion we may confidently look forward to 
a time at no very distant date when, in the interests 
of the operator, all protective material and apparatus 
sliall be certified by the National Physical Laboratory 
This will be realised when I mention that different 
makes of lead-glass on the market differ by 100 per 
cent in protective value The same remark applies 
to lead-rubber 

What should be our ideal in radiography ? To make 
the process as simple and noiseless as taking an ordinary 
photograph The patient should hear nothing un- 
toward, the apparatus should lo6k no more formidable 
than a camera Spark and brush discharges should 
be taboo , the rumble of rotating machinery anathema 
Standardised technique must be the order of the day 
for much of the radiographer’s work The number of 
variables must be cut down 

It IS possible that the future may witness the fuller 
development of the metal X-ray bulb of a design 
radically different from the present Much work is 
bemg done on them at the present time But in 
almost every section of a radiographer’s X-ray equip- 
ment there is room for great improvement How low 
the efficiency is may be gathered from the following 
We may take it that the efficiency of the high-tension 
generator is of the order of 50 per cent , that of the 
X-ray bulb i/iooo We may assume that half the rays 
emitted by the bulb are utilised, that half these useful 
rays are arrested by the object, and that 1 per cent 
of the remainder is recorded by the photographic 
plate or screen (rather more, say 5 per cent , if an 
intensifying screen is used) Thus the overall efficiency 
of an X-ray equipment is of the order of 1 in 

800.000 


An Inquiry into 

F or some considerable time it has been felt in this 
country that an investigation might be under- 
taken with advantage on the mystery of dog distemper, 
and tlie matter has recently been brought to a head by 
an appeal from the editor of the FtM to dog lovers 
A considerable sum of money has been promised, and 
the Medical Research Council has undertaken to 
organise an experimental mquiry with a view of finding 
out the causal agent of the disease and possibly a 
prophylactic As announced in Nature of March 
10, a committee has been appomted under tb^ chair- 
manship of Sir Wilham Leishman, the other members 
bemgj B Buxton, S R Douglas,? Hobday, and C J. 
Martm Other workers, it is suggested, will be co-opted 
for speaal mvestigations later on 
Distemper is an acute highly contagpus disease, fnre- 
smtmg symptoms somewhat analogous to measles m 
man. While some have regarded it as specific for the 
MO. 2785, VOL. Ml] 


Dog Distemper 

dog, others consider that it occurs m cats, young foxes, 
wolves, jackals, hyaenas, and even monkeys From its 
contagiosity it is certam that the cause is a microbe of 
some kmd, which, however, has hitherto ranamed un- 
masked Indeed, there is very little real scienUfic 
knowledge extant on the disease This is m part, at 
any rate, due to the fact that what vetennary surgeons 
and the laity call distemper is almost certamly not one 
but several different diseases That one of these is the 
specific disease distemper is, however, very probable 
At present the concept of “ distemper ” is entirely 
dimcal Thus, one finds descriptions m the literature 
of catarrhal, gastric, nervous, and exanthematK typa 
of the disease Thpre is a great body of evidence to 
show that one atta^ of the malady confers a durable 
immunity on the survivor. The disease occurs ip afi^ 
toontnes and was apparently known in anttqujty ^ ’ 
the other hand, thw is a tmdibon-— it is httje mmi^ 
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that distemper was mtroduced into Europe from South 
Amenca m the seventeenth century There have been 
many researches on the probable cause, and from the 
time of Semmer (1875) down to the present, everv 
known type of microbe has been incrimmated, man\ 
authors with great assertiveness having maintained 
that they had found the specific micro-organism 
Many have believed that Carr^ came nearest the 
truth with the idea that the causa morbi is an invisible 
microbe which can traverse bacterial filters With 
filtrates obtamed from nasal secretions he obtained 
lethal effects which were claimed to be identical with 
true distemper, and he regarded the visible baclcria 
found hv others as of the nature of secondarv invaders, 
which obtained a hold on the tissues as a result of the 
depressing effect of the real filter passing virus 

This view is largely accepted without criticism and 
IS said to be the Ime along which the new committee 


will work It may be pointed out, however, that 
Carry’s work, which is not given in anv great detail, 
lias been adversely criticised bv Galli-Valerio, and 
especially by Kreganow, who worked under the direc- 
tion of Frosch, himself a known and successful worker 
on the filter passer of foot and mouth disease Filter- 
passers have been suggested or pros cd for a number of 
pathological conditions, notably the mosaic disease of 
tobacco plants, foot-and moutli disease, tape horse 
sickness fowl plague molluscum contagiosum, etc 
These filter passers have much in common They are 
highlv infectious, invisible, filterable and non-cultivable 
ihe causes probably constitute a new group of Imng 
things, which, if discovered in the case of distemper, 
may throw a flood of light on mans unknown causes of 
disease in man, and it is for tins reason that the work 
now being undei taken on distemper will be watched 
with unusual interest W B 


Obit 

Prof E, E Barnard 

I T may safelv be said that the whole astronomical 
world IS mourning the death of Edward Emerson 
Barnard, which occurred on February 6, and verv 
many will feel it as the loss of a personal friend even 
more acutely than as the removal of one of the 
world’s most remarkable observers 
Prof Barnard was bom at Nashville, Tennessee, on 
December i6, 1857 , he was left latherloss and destitute 
by the ( ivil War, and liad to go out to work m a 
photographic studio m Nashville at the age of nine after 
the most meagre opportunities of education But his 
subsequent career is a remarkable proof of the adage that 
“ where there is a will there is a way ” He worked 
most faithfully for his employers, and at the same time 
devoted his evenings to private study , it was not tdl 
the age of nineteen that his attention was directed 
to astronomy by perusal of Dr Dick’s “ Practical 
Astronomer” The next year he had saved enough 
to buy a 5-inrh telescope, with which in 1881 and 1882 
he discovered the first two of his large family of Comets 
In 1883 Prof Barnard obtained a fellowship in 
astronomy at Vanderbilt University, which gave hun 
the opportunity for perfectmg his education and the 
use of a 6-mch equatorial, with which he did useful 
work on comets, nebul®, and double stars 
In 1888 Prof Barnard went to the Lick Observatory, 
where he had the advantages of a giant telescope and 
a splendid climate Three years later he made the 
sensational discovery of the fifth satellite of Jupiter, 
the first addition to the retmue of that satellite since 
the days of Galileo In i88q he had observed an 
eclipse of Japetus by Saturn and the rmg which gave 
important information on the transparency of different 
parts of the cr€pe rmg He was also doing very useful 
photo^aphic work, pWto^phmg the Galaxy and the 
tajds of comets with the WiUard lens These photo- 
graphs showed mterestmg detail, m particulu the 
shattered tail of Brooks’s Comet of 1893 He demon- 
strated the value of a lantern lens for depictmg faint 
Effused nebulosity , m particuW, he discovered a huge 
' nebula with many wisps that wandeted over Ae greater 
]^art of Onon, the former “ great nebula of which 
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was but d pigmy < ompared w ith it Besides discov enng 
verv many new comets lie was frequently first m the 
field m detecting pcriodu ones on their return , for 
example Pons-Winnecke m April 1021, the jxisition of 
whuh had onh been roughly predicted In 1896 he 
kft the Lick Observdtorv for the Yerkes Observatory, 
but the change involved no real break m Ins work 
Prof Birnard took up a new and fruitful line of 
work in recent years, making a minute studv of the 
light changes of all the Novae that have apjieared m 
modern times Many of lh( m had become extessivelv 
faint and difficult objects, imfi he wis abk to prove 
that some of them were still varying m a more or 
less regular manner 

Mention should also be made of Barnard’s discoverv 
of the star of largest known proper motion , this was 
no mere accident, but a well-ear' led fruit of careful 
study of numerous photographs 
Prof Barnard was both a fellow and an associate of 
the Royal Astronomical Societv, and was awarded its 
gold medal m February 1897 

It is pleasant to record that Prof M Wolf named 
two of his minor planet discoveries Bamardiona and 
Rhoda after Barnard and his late wife It is a testimony 
to the universal sentiments of affe''tion and esteem 
that were felt towards them 

A C D Crommelin 
Prof J Radcliffe 

Prof Joseph Raucufu., head of the department 
of Municipal and Samtaiy Engineermg in the Muni- 
cipal College of Technology, Manchester, died on 
February 16 at his residence in Crumpsall after a brief 
illness, at the age of sixty-six years 
A native of Rochdale, Prof Radcliffe was forced by 
circumstances to commence to earn his own livmg at a 
very early age, but managed to attend evening classes 
with such success that he was one of the first scholM- 
ship students sent by the Rochdale Pioneers’ Co-operat- 
ive Society to the then Owens College at Manchester 
After serving an engmeermg apprenticeship m Roch- 
dale, he passed into the Waterworks department, where 
he gamed a special experience, which led to his later 
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appointment as engineer to the Todmorden water- 
works In 1891 he commenced his career as professor 
in the Manchester College of Technology, where he 
had previously devoted untirmg energies to founding 
the department by holding evening classes In 1906, 
the Victoria University of Manchester conferred on 
him the degree of M Sc Tech , and practically all the 
institutions and societies interested m his subjects had 
recognised his great abilities 

It IS no exaggeration to say that the death of Prof 
Radcliffe will be sincerely mourned all over the globe 
by former students, the numbers of which must literally 
run into thousands Apart from his sound teaching, his 
wonderful kindness and modest, genial disposition have 
made his one of the most regretted losses his college and 
profession have ever sustained 

Mr T W Strati ORD- Andrews 

Mr T W Stratford-Andrews, who died on 
February 17, was a director of manv companies con- 
nected with electrical industries He was bom m 
1870 and educated at King’s College London, and his 
practical training in engineering was obtained at the 
works of Siemens, Schuckert in Berlin 

Mr Stratford-Andrews succeeded his father as 
managing director of the Indo-European telegraph line 
in 1899, but before assuming his new duties he took 
part in the expedition whicli went 800 miles up the 
river Amayon to lav an extension of the Western 
Brazilian telegraph cable In 1897 also he rode on 
horseback through Russia and across the Caucasus to 
Teheran to inspect the route of the Indo-European 
land line This journev he described in a little book 
entitled “ Overland to Persia ” In 1913 he covered 
the same ground again m a motor car accompanied by 
his wife and his sister He was decorated by the Shah 
of Persia for his serv ices, and received the thanks of the 
Russian tiovernment 

Mr Stratford-Andrews was the first to introduce 
direct automatic Wheatstone working on the Indo- 
European system He also initiated, in conjunction 
with Sir Henry Kirk of the Indo-Furopean (Govern- 
ment) department, direct operation at high speed 
between London and Karachi, a distance of 5600 miles 
In his later years he took the greatest interest in 
radio-telegraphy and telephony, and he was chairman 
of the Radio Communication Company His wide 
knowledge and technical insight wrere much appreciated 
by his numerous colleagues 

Prof Ignaz Vocfl 

The death occurred on December 29 last of Prof 
Ignaz Vogel, a well-known agricultural bacteriologist 
and mineralogist He was born on April 15, 1871, at 
Altenkunnstadt in Franconia, and after studying 
chemistry under Emil Fischer at Wurzburg he 
graduated m 1893 Takmg up physiological and 
bacteriological research work, he became assistant to 
Prof Dunbar at Hamburg, where he remained till 1900 
He was then appomted to the position of bacteriologist 
at the agncultural experimental station of Posen, being 
transferred five years later to the Gmperor William 
Institute at Bromberg In 1914 he was called to 
Leipzig as director of the bacteriological department of 
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the Agncultural Institute of the University of Leipzig 
where he succeeded Prof Lohnis, who had received an 
appointment as agncultural expert in the United States 

Prof Vogel published at Marburg a number of 
researches on the occurrence and the transformation 
of the vanous kmds of sugar in the bodies of plants and 
animals, most of which appeared in tlie Zntschnft Jur 
Btologte Later he turned his attention to the study 
of the bactena of the soil, and of solid and liquid manure 
He published numerous papers concerning the fixation 
of atmospheric nitrogen in the form of ammonia, and 
the transformation of this substance into nitrates and 
albumen, most of wluch appeared in the Zentralblatl/ur 
Baktmologie In the “ Handbuch der Milchwirt- 
schaft ” he edited the agricultural section 

The researches of Vogel have contributed greatly to 
the increase of agricultural production by showing how 
the various methods of manuring can be properly 
adjusted to the qualities of the soil In his university 
work he trained a number of able pupils, being always 
willing to communicate his great knowledge to his 
colleagues All those who have been able to enjoy his 
teaching and socictv greatly regret the loss that 
agricultural science has suffered through his premature 

decease 

Prof A N Favaro 

On September 30 of last year, there passed away 
at Padua, Antonio Nobile Favaro, widely known for 
his numerous contributions to the history of mathe- 
matics and physics Born at Padua on May 21, 1847, 
educated at the University of Padua and at the engineer- 
ing schools at Turin and Zurich, he entered in 1875 
upon his long career as professor of projective geometry 
at Padua His “ Lczioni di statica grafica ” (1877) 
were soon afttr translated into French So early as 
1873 he began the study of the history of science by 
a contribution on the evolution of planimcters hor 
nearly half a century he worked assiduously on questions 
dealing with the history of mathematical instruments, 
with papers and letters of Ivcho Brahe N Tartaglia, 
Leonardo da Vinci, and others 

The researches for which Favaro is best known, and 
which mark the crowning effort of his long career, are 
on the life and work of Galileo and his friends In 
1887, Favaro received a commission from the Italian 
Government to edit the complete works of Galileo 
He devoted nearly thirty years to this task and brought 
out the “ Edizione Nazionale ” of Galileo’s works in 
twenty volumes, which serves as a model to other 
governments as to what can and should be done in 
editing the works of great men of science As by- 
products Favaro brought out a senes of publications, 
“ Amici e corrispondenti di Galileo Galilei,” consisting 
of more than forty parts and constitutmg an important 
contnbution to our knowledge of science in Italy durmg 
the sixteenth and seventeenth centunes 

Florian Cajori 

We regret to announce the following deaths 

Dr Norman Dalton, senior physician to King's 
College Hospital and formerly professor of patho- 
logical anatomy m King’s College, London, on 
March 9, aged sixty-five 

Prof T D Van der Waals, professor of theoretical 
physics in the University of Amsterdanir on March 8, 
aged eighty-five 
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Current Topics and Events 


It is fitting that some reference should be made 
m these columns to the fact that it was just fifty 
years ago that Mr Edward Clodd, the veteran 
scientific thinker, happily still with us, published 
his first book, ‘ The Childhood of the World ” In 
1920, at the advanced age of eighty, he published 
his “ Magic m Names ’’ In the period which elapsed 
between the appearance of these two books, Mr 
Clodd devoted the leisure of a busy life of affairs 
to scientific research in branches of study connected 
with the physical and mental evolution of man The 
results were embodied in a number of volumes dealing 
with various aspects of this central problem of 
which the principal are ' 1 he Childhood of Religion ' 
1875 , ‘ Myths and Dreams, ' 1885 , ' The Story of 

Creation, 1888 , The Story of Priimtive Man 
1895, ' A Primer of Evolution,” 1895 ‘ lorn 

Tit Tot,” 1898, perhaps his best known and most 
enduring work “ The Story of the Alphabet, 1900 
and Animism ” in 1906 In addition he produced 
monographs on Ins friends and associates — Bates, 
of Amazon fime. Grant Allen (1900) Huxley (1902), 
and a volume of ‘ Memories ” published m loih 
Mr Clodd was one of a band of workers, of whom 
Huxley and Tylor were the best known, and who 
now unfortunately have nearly all passed away 
To their untinng efforts to promote and popularise 
anthropology, its present position as a serious branch 
of scientific study is almost entirely due Those of 
a younger generation who were first introduced to 
the evolutionary point of view' in the study of man 
and of his religion and mental concepts through the 
lucid exposition and power of logical demonstration 
of which Mr Clodd is a master, owe to him a debt 
of gratitude which is not likely to be forgotten 

Further details of the progress of excavations at 
the Temple of the Moon God at Ur of the Chaldees, 
to which reference was made in these columns last 
week (see p 336), are now to hand Information 
given in a telegram published in the Timei, of March 
7 indicates the relation of the present discoveries 
to those made by Dr Hall in the course of his in- 
vestigations — a point which previously was not clear 
It would appear that the portion of the Temple 
discovered by Dr Hall was the terrace of the main 
bmldmg which lay underneath In the course of 
the present excavations, which have been made 
mainly m the south-east comer of the mound, one 
chamber has been found, which it is conjectured 
may be the innermost shiine, containing a valuable 
hoard of jewelry including many bracelets and 
necklaces, mostly of gold, and a tiled courtyard in 
which a gutter, such aa was habitually used for 
collecting an^ carrying off the blood of a victim, 
suggests that it was the place of sacrifice The 
cult of the Moon God ‘was evidently re-established 
by Nebuchadnezzar, who made Itts daughters priest- 
esses of the Teniple, whicJi he restored m the sixth 
century b c , as is shown by an inscription The 
upper hneks of the ruins were of this penod, but 
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those underneath were much earlier, and it is clear 
that m the restoration of the Temple the ongmal 
foundations were, so far as possible, left untouched 

Dr Charles Host’s lecture on Saraivak at the 
Royal Colonial Institute on February 27 was opportune 
m affording material for a compaiison in methods of 
administration and development with British North 
Borneo, an area which has attracted some little 
attention recently Sarawak, a territory of some 
sixty thousand square miles, is perhaps best known m 
connexion with the romantic history of the Brooke 
family and as an independent native state under 
British protection, which has been ruled for nearly 
a century by a family of white men It is as Dr 
Hose said, perhaps the greatest achievement m 
state-making of the nineteenth century ’ It was 
founded by Sir James Brooke in 1840, and came under 
British piotection in 1888 when its population 
numbered 600 000 The inhabitants include Malays, 
Davaks, Kenyahs, Kayans, and a number of primitive 
tribes still pagan, whose customs and beliefs have 
furnished, as readers of that valuable book ‘ Pagan 
Tubes of Borneo, by Dr Hose and Prof McDougall, 
will remember, much material for the comparative 
study of religion especially in connexion with their 
mcthoils of divination and their belief m a spirit 
helper in animal form The policy of the Brooke 
family has been to preserve, under an autocracy, as 
much of native custom as possible, retaining the great 
offices of state held by Malay nobles at the time of 
Sir James Brooke s accession to power, and associating 
the natives with the administration As Dr Hose 
pointed out in his lecture several chiefs m bygone 
days endeavoured to establish peace through wide 
areas, but failed lo achieve enduring success the 
unifying influence of a central authonty was needed 
This has been furnished by the Rajahs, who, without 
breaking up old forms of society, have supplied 
elements lacking m the old system 

Information has been received that an All Russian 
Agricultural Exhibition will be held in Moscow on 
August 15-October I In a circular issued by the 
Russian Trade Delegation it is stated that foreign 
firms institutions, and private persons are invited to 
paiticipate m the exhibition and that all privileges 
granted to Russian exhibitors will apply equally to 
foreign exhibitors Special arrangements will be 
made to facilitate the delivery of exhibits, all such 
goods being given preferential treatment on the rail- 
ways and waterways of the Republic, and for con- 
venience of transit all foreign exhibits will be exempt 
from Customs examination at the frontier, provided 
that the goods bear regulation labels Provision win 
be made for the insurance and safeguarding of ex- 
hibits, both during transit and at the exhibition 
Itself A fixed tariff of charges for space in tite 
foreign section has been drawn up, all charges being 
pajrable in advance and not to be refunded if ex- 
hibitors renounce their allotted space or finally 
abstain from exhibiting 
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The Council of the Institution of Mining and 
Metallurgy has made the following awards The 
gold medal of the Institution to Mr Edgar Taylor, 
president, 1909--1911 and 1916-1918, in recognition 
of his services to the Institution since its foundation 
in 1892 and as an evidence of appreciation of his 
honourable record of work in connexion with the 
development of the mining industry, particularly in 
India ' The Consolidated Gold Inelds of South 
Afnca Ltd " gold medal to Dr Leonard Hill, in 
recognition of his valuable researches on ventilation 
and for his paper on Ventilation and Human 
Efficiency, ’ contnbuted to the Transactions and 
" The Consolidated Gold Fields of South Africa, 
Ltd ” premium of forty guineas to Mr H F Collins 
for his paper on The Igneous Rocks of the Province 
of Huelva and the Genesis of the Pyntic Ore bodies,’ 
contributed to the Transactions, and in recognition of 
his researches on the subject 

An invitation is extended to Farmers’ Clubs 
Chambers of Agriculture and Horticulture, and other 
bodies interested in agriculture or market gardening 
to visit the Rothamsted expenmental fields durmg 
the coming summer The guide demonstrator is 
Mr H V Gamer, who for the past two summers 
has very successfully served in this capaiity and 
has been able to make the visits both useful and 
interesting to farmers Among important items of 
interest are experiments on the manuring of arable 
crops, especially wheat, birley, mangolds, potatoes 
manuring of meadow hay effect of modern slags 
and mineral phosphates on grazing land, hay land, 
and arable crops , crop diseases and pests , demon- 
strations of good types of tillage implements, tractois, 
etc At any convenient time between May i and 
October i, there is sufficient to occupy a full day 
and there is provision for assuring that the time 
shall not be lost, even if the weather turns out too 
bad to allow of close investigation of the fields The 
director of the Station, Sir John Russell will be 
happy to arrange full details with organisations of 
farmers, farm -workers, and others wishing to accept 
this invitation Small groups of farmers are specially 
welcomed , if possible, arrangements should be made 
beforehand, but it is recognised that farmers’ move- 
ments must often depend on the weather, and no 
one need stay away because he has been unable to 
write fixing a date 

The departmental committee recently appointed 
to consider the present system of charging for coal 
gas on a tliermal basis has now issued its report as 
a White Paper (Cmd 182?, 6 d) The mam recom- 
mendation IS that the method of chargmg for gas 
on the thermal basis should be continued and extended 
to all statutory gas undertakmgs witbm the scope 
of the Gas Regulation Act Thus is vindicated the 
really scientific method of askmg the consum«- to 
pay according to the amount of heat he receives 
In the days of Argand and the ilat-fiamed fish-tail 
burners, light was produced by the combustion of 
the particles of gas m the surrounding air, and gas 
supply was then mamtained at an lUummating 
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standard With the advent of the mcandescent 
mantle and the increasing use of gas fires, lUummatory 
properties m gas became of secondary importance 
to Its heatmg values, and a calorific standard was 
introduced in 1916 The heat unit in common use 
m Great Britain for expressing the value of fuels 
has been, for many years, the Bntish thennal unit, 
which IS the amount of heat required to raise the 
temperature of i lb of water 1° F under appropriate 
conditions This unit was used in gas cslonmetry, 
and a gas was said to have calorific value of 500 British 
thermal units when i cubic foot gave out, when 
burned, sufficient heat to raise the temperature of 
500 lb (about 50 gallons) of water through i® F 
lo obtain a conveniently practical unit, the therm, 
which IS equal to 100 000 British thermal units, was 
adopted 

The Weekly Weather Report for the week ending 
March 3, issued by the Meteorological Office, Air 
Ministry gives a summary of the weather for the 
several districts of Groat Britain for the past winter 
compiised by the thirteen wetks from December 3, 
1922 to March 3, 1923 The daily mean temperature 
for the period ranged from 40 i® F in the east of 
Scotland to 46 9® F in the Channel Islands Dunng 
the winter the extreme readings ranged from 61® m 
the Midland Counties to 13° m the east of Scotland, 
while m England the )owost temperature recorded 
was 23® in the Midland Counties and the south-east 
of England Total rainfall was greatest m the north 
of Scotland where the measurement was 18 52 in , 
which IS 2 17 in more than the normal but the 
greatest excess on the average was 5 47 in , which 
occurred in the south-west of England There was 
an excess of rain everywhere, the mimmum excess 
being an inch m the east of England, where tlie total 
measurement was 653 in Ram fell with greater 
frequency than the normal over the whole of Great 
Britain the largest number of days with ram was 
74 in the north of Scotland the least, 53 in the north- 
cast of England The duration of sunshine was 
fairly equal to the normal in all districts At Green- 
wich the mean temperature for the wmter, December, 
lanuary, and February, was 42 4° F , which is 2 g'’ 
above the normal for tlurty-five years , temperature 
ranged from 57® to 24° Ram fell on 49 days, whiclj 
IS 4 days in excess of the normal, and tlie total measure- 
ment was 6 60 m which is i 08 m more than the 
average for thirty-five years The duration of 
bnght sunshine at Greenwich was 118 hours, which 
18 II hours fewer than the normal 

News received m Christiania, according to the 
Ttmes. reports the arnval of Capt R Amundsen 
on December 13 at Nome, Alaska, from Walnwrlght, 
on the north coast, where he is wintering His visit 
to Nome was to ascertain news of the Maud, whiph# 
is now dnftmg across the polar basin Capt Amuadseo , 
expects to leave Wamwnght or Point Barrow cm 
Ws flight across the Pole to Spitsbergen m the middle 
of June On March 6 a wireless message from the ' 
Maud reported her position as lat. 74® N., long ’ 
170® 30' £ The ship has drifted about half a degeef 
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north and three degrees west of her position in the 
middle of December Her speed of drift is about 
the same as that of the Fram at the same time of 
year, but the Maud is still well to the east of the 
New Siberia Islands and has not passed beyond the 
shallow and partially charted waters of the con 
tinental shelf 

H M THE King has approved the grant of a Royal 
Charter of Incorporation to the Institution of Royal 
Engineers The Institution, then known as the 
Royal Engineers Institute, was established as a 
voluntary association in the year 1875 for the general 
advancement of military science, and more particu- 
larly for promoting the study of such subjects as arc 
of importance to the military engineer In pursu xnce 
of its objects, the Institution has directed its efforts 
to the advancement of the science and art of engineer- 
ing especially 111 relation to their application to 
military purposes, and has thus been able to afford 
material assistance to those engaged in dealing with 
the important problems of defence connected with 
the British Empire The Institution has during the 
past 47 years published 950 occasional as well as 
ol»ier, papers on military and other scientihc subjects 
these papers except those which arc of a “ Secret ” 
or " Confidential " character are availible to the 
general public Inter aha the Institution now ad- 
ministers an important fund est iblished in connexion 
with the award of scholarships to the children of 
deceased officers and other ranks who have fallen in 
the performance of their duties while on active 
service 

In an article in the Fortnightly Review for March, Sir 
Charles Bright discusses the relation be, tween the 
Empire s telegraphs and trade He concludes that 
it IS of national importance that there should be a 
great all-round 1 eduction in cable tariffs As this 
would doubtless result in greatly increased traffic it 
would necessitate laying many additional cables on 
different routes He also dwells on the importance 
of the immediate completion of the Imperial ‘ wireless 
chain ” as well as alternative wireless chains On 
March 5, Mr Bonar Law announced that the Govern- 
ment IS to proceed with the erection in this country 
of a state owned and operated station capable of 
communicating with any part of the Empire At 
the same time licenses are to be issued to private 
companies for the erection of stations in this country 
for radio-communication with any part of the world, 
subject to the conditions necessary to secure Bntish 
control The Marcom Company has thus been 
granted the license for wljich it has long asked, and 
it intends immediately to erect five large power 
stations to communicate with the Dommions and 
South America, and ffve smaller stations for more 
local traffit The cost of these stations will be about 
two million pounds ' It seems to us that this 
extension of long-distanc^ oommtimcation will be of 
, immediate benefit to this' country, "and the ensuing 
reduction in, the tariff may induce tlje cable companies 
to co-operate with the radio companies As Sir 
, |! 3 ^rles Bright points out, this County has consider- 
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able leeway to make up , Amenca, for example, uses 
3400 kilowatts for its radio stations, and France 3150, 
while the British Fmpirc only uses 700 kilowatts 

The Spring Foray of the British Mycological 
Society will be held at Bristol on April 20-23 Head- 
quarters for the meetings will be at' the botany 
department of the University 

An exhibition of Carboniferous corals has just 
been completed by Dr W D Lang and Dr Stanley 
Smith in the Geological Department of the British 
Museum (Natural History) Polished specimens and 
Ir insparent sections h xve been prepared to illustrate 
the structure of each genus, and explanatory dia- 
grams have also been added 

The second innual general meeting of the National 
Institute of Industrial Psychology will be held in 
the rooms of the Royal Society on Tuesday, March 20 
Among the speakers will be the Farl ot Balfour, Sir 
Lynden Macasscy Dr C S Myers Sir Robert 
Ifadfield and Sir Charles Sherrington 

At a representative meeting of botanists held at the 
Linnean Society’s rooms on hriday, March 2, it was 
decided to liokl an Imperial Botanical Conference of 
British and Overseas botanists m 1924 about the 
beginning of July An executive committee was 
appointed with Sir David Pram as chairman, Mr 
r T Brooks as honorary secretary, and Dr A B 
Rendlc as treasurer An invitation to attend the 
1 onference will be sent at once to Overseas botanists 

Prof Joseph S Amfs whd gives an account of 
recent aeronautic investigations 111 the Ignited States 
elsewhere in this issue has been chosen to deliver the 
eleventh annual Wilbur Wright memorial lecture of 
the Royal Aeronautical Society Ihe lecture, the 
subject of which will be The Relation between 
Aeroi aiitical Research md Aircraft Design, will be 
given at the house of the Royal Society of Arts on 
May 31 

Thf Royal Irish Academy devoted its meeting on 
hebruary 26 to a commemoration of the centenary 
of Pasteur Addresses were dehvered by Dr W R 
Fearon Prof A. C O Sullivan, and Prof Sydney 
Young (president of the Academy), dealing with 
various aspects of his work, and an address in French 
by lYof R Chauvir6 dealt with Pasteur as a typical 
Frenchman 

A SCIENTIFIC superintendent under the Fishery 
Board of Scotland will shortly be appointed He will 
conduct and supervise the scientific fishery investiga- 
tions which the board may consider necessary, and bo 
in charge of the board’s laboratories at Aberdeen 
Apphcations for the post, accompanied by copies of 
any published papers of the applicants, if deemed 
desirable, and the names of at least two referees, must 
reach the secretary of the board, loi George Street, 
Edinburgh, by, at latest, March 31 
The Mimstry of Agriculture and Fisheries will 
shortly appomt an inspector in connexion with 
agncultural and horticultural education and re> 
search Applicants for the position must have taken 
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a course m science or agriculture at a university or 
college of agriculture, and should have had special 
training in the science and practice of dairying Forms 
of application and copies of the regulations governing 
the appointment may be had from the Secretary of 
the Mimstry, lo Whitehall Place, S W i Applica- 
tion forms must be returned by March 26 

We have received intimation of the opemng at Lake 
Irasimeno of a laboratory for the study of the biology 
of the lake, including researches on the fresh-water 
fishes The lake, which is about thirty miles in 
circumference, offers many opportunities for limno- 
logical work It IS to be hoped that this new Station 
will receive the support which will justify its con- 
tinuance The premises have been provided by the 
University of Perugia, and Dr Osvaldo Pohmanti 
professor of physiology m the University, has been 
appointed director, and intending workers should 
communicate with him 

Mr G M B Dobson will deliver a lecture to the 
Royal Meteorological Society on March 2X on ‘ Ihe 
Characteristics of the Atmosphere up to 200 km , as 
obtained from Observations of Meteors ” Meteoro- 
logical observations in the free atmosphere by 
means of ballons~sonde$ have not been earned to 


heights much greater than 30 kilometres, but Ptoi, 
Lmdemann and Mr Dobson have recently put 
forward a method of determining the temperature 
at much greater elevations by means of observations 
of meteors (see Nature, December 9, 1922, p 794) 
Those mterested are mvited to attend the meeting, 
which will be held in the Society's rooms at 49 Crom- 
well Road, South Kensington, London, S W 7 

At the annual general meeting of the Institute of 
Metals held on Wednesday, March 7, the following 
officers for the year 1923-24 were elected — President 
Mr I^onard Sumner Past-Presidents Sir Gerard A, 
Munt*, Bart , Engineer Vice Admiral Sir Henry J 
Oram, Sir George Beilby, Prof H C H Carpenter, 
and Engineer Vice-Admiral Sir George Goodwin 
Vice-Presidents Sir John Dewrance, Mr W Murray 
Morrison, Sir Thomas Rose, Dr W Rosenham, Sir 
'V\illiam F Smith, and Ih-of T Turner Honorary 
Treasurer Mr A F Seaton Members of Council 
Mr W H Allen, Mr L Archbutt, Mr G A Boed- 
dicker, Mr T Bolton, Dr H W Brownsdon, En- 
gineer Vice-Admiral R B Dixon, Prof C A Edwards, 
Mr S Evered, Dr R S Hutton, Mr F C A H 
Lantsberry, Sir Charles A Parsons, Mr H A Ruck- 
Keene, Dr R Seligman, Mr James Steven, Mr F 
Tomlinson and Mr H B Weeks 


Our Astronomical Column. 


Great Fireball in Northern India on December 
28, 1922 — Mr W F Denmng writes that " letters 
have been received reporting a splendid fireball which 
appeared over the Punjab at about the time of sunset 
on December 28 It was observed by a great number 
of people, and accounts published in the CivU and 
Military Gazette (Lahore) include descriptions from 
Simla, Peshawar, Balloki, Moghalpura, Sargodha, 
Jheluin, Rawalpmdi, Bakloh, Dharamsala, I^hore, 
Sharaqpur, Murpur, and other stations 

Many of the accounts are of httle service, but 
Col W E Pye and Lieut Stephenson at Shagat, 
Khyber Pass, North-West Frontier, give an excellent 
description of the phenomenon The observed path 
at the latter place was from 6^-43” to 20®-48‘’, and the 
fireball exhibited moderately slow motion It left 
a long white streak which endured about fifteen 
minutes A large number of the observers allude to 
the streak as perfectly straight at first, but it soon 
assumed a zig-zag shape, and drifted away ftom the 
place of its early projection At one station the 
streak, which appeared to be vertical when formed, 
became horizon^ m twelve imnutes, the lower end 
having moved the required distance At Sargodha, 
six minutes after the great lUummation due to the 
meteor, loud runiblmg sounds were heard, caused by 
the disruption of the object These would indicate 
a distance of 75 miles 

From a comparison of the observations the fireball 
seems to have been an early Quadrantid with a 
radiant at 234* +55® The height was about 54 to 
29 miles, and velocity about 25 miles per second 
The luminous course was directed from N N W 
to SSE It crossed the river Chenab, and ended 
about 100 miles N E of Mooltan 
, These results are only approximate*' The object 
*#88 one of great splendour, and it is hqped that 
further observations will be forthcoitung 
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Stellar Spectra op Class S — In the current 
number of the A strophysical Journal (December 1922) 
Mr Paul W Merrill directs attention to a number 
of red stars having spectra similar to that of R 
Geminorum, which differ from any of the well-known 
types of spectra which form the Harvard classifica- 
tion In thLS classification the red stars are known 
as M and N types and each of these is subdivided, 
but no stars are known which have a spectra mter- 
mediate betiveen them , M stars have characteristic 
titamum flutings and N stars carbon flutings Ihis 
peculiarity has led to the adoption of a break m the 
mam senes of stellar evolutiou types of spectra 
Thus an M star of increasing temperature becomes 
consecutively in the evolutionary senes a K, G, F, 
etc type star, while an N star, also a giant, becomes 
an Ro, G, F, etc , type star m its progressive stages. 
Mr Merrill shows in this paper that tine stars he has 
discussed should properly form a third division of 
the giant senes joming on to the main sequence of 
evolutionary stages between the types Ma and K* 
This progression may be likened to three -sets of 
way Imes joming up at two positions near each other 
and continuing as a smgle hne Thus 

^Ro Na Nb Nc 

B A F G K Ma Mb Me 

Se 

It is interesting to note that the Harvard clasiifiaa*^ 
tioa is based to a great extent on the replacementbl 
mefrdho hues by ionised hues, and eventually 

lifiAa. the hioimp the r 
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African Sign Writing — Mr C W Hobley ui the 

i oumal of the East Africa and Uganda Natural 
listory Society, No i8, March 19^3 has given some 
examples of sign writing collected in East Africa It 
includes reproductions of the large fauna of the 
country giraffe, elephants and the like, and their 
spoor, supposed to indicate to the friends of the artist 
the presence of game in the vicinity Others seem 
to be marks ot locality and property I he custom of 
using signs still surMves among the natives In 
Togoland if a man tails on a fiiend md finds him 
absent he will pull a little grass from the roof of his hut 
and attach it to i stick outside the door to announa 
to the owner that a visitor has called Wcmbi hunters 
make marks on their arms to record the number of 
the bigger animals they have killed and in some parts 
of Kavirondo the birth of each child is marked by a 
cicatrisation on the abdomen, possibly with some 
magical object Ihe facts collected by Mr Hobley 
and the illustrations he has provided are interesting 
in connexion with the origin of writing 

1 HE Catholic Christians of Eastern Bi ngai — 
I ittle has hitherto been known of the remarkable com- 
munity known as the biringis or Franks ’ of Eastern 
Bengal The late Dr James Wise gave some account 
of them m the very rare volume entitled ‘ Notes on 
the Races, C astes, and Trades of Eastern Bengal ’ of 
which only twelve copies were privately printed in 
I ondon in 1883 ind even libraries like those of the 
British Museum the University of Cambridge and 
the Royal Anthropological Institute do not possess a 
copy Some of the information w as however copied 
by Sir H Bislej in his ‘ Castes and Tribes of Bengil ’ 
Some fresh details of this curious people have now 
been collected by Mr H F Stapleton, special officer 
of the University of Dacca and published in vol xvii 
1922, of the Journal of the Asiatic Society of Bengal 
They are believed to be descended from the Portii 
guesc pirates who infested the Delta of the Ganges in 
the sixteenth and seventeenth centuries Thev un- 
doubtedly include many converts from the local races 
they speak nothing but Bengali, aie indistinguishable 
from Bengalis in ilress and means of livelihood and 
until recently they made no claim to I’ortuguese 
descent They now number about 8300, but of these 
2000 under the French bathers, are converted natives 
and have no claim to the name Firingi 

PRonueiiviTv of Hiii Pasiukls— An inipiiry 
conducted into the productivitv of hill pastures in 
Exmoor, Wales, and Northern hngland ( 'University 
of Oxford Institute for Research in Agricultural 
Economics The Productivity of Hill Farming” 
by J Pryse Howell, London, Oxford University 
Press, 1922 IS net) has shown the value of artificial 
manuring of pasture and of more intensive cultiva- 
tion in increasing the production of mutton wool 
and beef per acre Much improvement m this 
direction is possible on the lower lying ground, but 
It IS less practicable on farms with an extensive range 
of high sneep-walks The improvement of the latter 
will always be difficult owing to the considerable 
cost mvolved, but the committee of inquiry make 
certain recommendations which could well be carried 
out Much ^depreciation of flocks occurs, especially 
in Wales, from the practice of allowing the rams to 
roam at will over the unenclosed sheep-walks and 
it IS recommended that a more efficient system of 
control of rams be instituted and enforced The 
management of the " Commons ” with grazing rights 
is yery unsatisfactory, and jomt action by the com- 
moners 18 essential if matters are to be improved 
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Bracken heather, and gorse are too often allowed to 
grow unchecked thus leducing the feeding value of 
the Imd and the systematic burning of heather and 
gorse and the eradication of bracken would prove 
most advantageous 1 he mortality among the nocks 
from vaiious diseases is very heavy, and causes great 
moiict try loss and the committee emph isise the fact 
that a systematic inquiry into the diseases affetting 
sheep IS a matter of the most urgent importance 

Rusis IN South Ai ric v — The great economic 
import mcc of rusts owing to the considerable loss 
m crops that they cause renders it essential to 
ditermmc the lift liistory of as many types as possible 
in ordtr to discover tiu second host where unknown 
Infection cxpcninents have shown that the eommon 
rust em I tg,na augu^lijolia produces spermagonia and 
atidia on this spc< les from Oi tober to Januiiy and 
then infects the Besem gras (fristachva rehmant) by 
means of leiehosports (M Pole Lv ins Union of 
S Africa Science Bull Nos i ind/ofiyz?) Uredo 
spores aiifl (eleutospore s aie produced on the second 
host the winter being pissed m the latter stage and 
with the fr< sh grow th of the Vigna in spring infection 
occurs by sporidi i developed fiom the resting 
telcutospores This rust on sweet pea and Besetn 
gras IS a ne w species of Puccmia w hii h has not vet 
been (Usiribcd and named A similar life cyile has 
been established for the mealie rust {Puccmia ma\dt\) 
of which the spermagom i ind Tcidia oeiur from 
Ot tober to Dcccmbei on OKalis conniulata This 
connexion was ongiimlly established by Dr Pole 
Evans and has now been confirmed by these infti tion 
experiments Other species of Ox ihs tested proved 
to be ejuitc immune 

CoiouR Inhfruance in Sffus and Flowfus — 
In a pajier showing the mhcnlance of certun brown 
and red pigments m the seeds of soy be in and nee 
varieties Mr I Nagai {fnurn Coll Igric Imp 
Univ .Tokyo yol 8 No j) has also mule experiments 
on the physiology of the pigments involved They 
ore m two groups the anlhoey inins and the reddish- 
brown phlobaphcnes Ihc whole subject of the 
genetic physiology of these pigments is discussed, 
and the limit atioiis in our knowledge of the rel itions 
between genes chromogens and enzymes in colour 
production are pointed out In the same Journal 
l)r S Ikeno describes the genetics of flower colour 
in Porlulaca grandijlora The condition of colour 
inheritance resembles that in various other genera 
the factor C producing an orange colour C + G 
vellow C + R red while magenta which is probably 
the origin il colour is produced by t R and a blueing 
factor B acting together R and B generally show 
complete linkage but occasional crossing over pro- 
duces red flowered pLints Revene mutations were 
also obtained, from white to magenta or red as well 
as bud mutations which were already knowm Di^s 
K Miyake and Y Imai (ibid vol vi No 4) similarly 
analyse the flower colours of Digtlalu purpurea 
The purple colour is due to the presence of two 
factors C and P When P is absent the flower is 
white with red spots, while in tlie absenc,e of C it 
IS white with yellow spots 

The Strength of the Plant Cuticle — Botanists 
have recognised the importance of this question 
since the investigations conducted at the Imperial 
College of Science under the direction of Prof V H 
Blackman have led to the conclusion that some 
parasitic fungi pierce the cuticle of the uninjured 
plant purely by pressure They will therefore find 
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considerable interest m the conclusion drawn by 
recent writers in the Journal of the Textile Institute 
as to the surprising strength of the cuticle surround- 
ing a cotton hair From different lines of investiga- 
tion this result is arrived at 1 w R S Willows and 
his co-workers in the Research Department of Tootal, 
Broadhurst Lee Co , Manchester, in their experiments 
upon mercensation (Joum of the Text Inst, xm 
PP 229-40. December 1922), and by H F Coward 
and L Spencer upon the absorption of caustic soda 
solutions by cotton (Joum of the Text Inst xiv 
PP 832-45, Jan 1923) All these investigators con- 
clude that the swellmg of the cotton hair in alkali may 
be considerably restricted by the resistance to expan- 
sion of the cuticle and give cogent grounds for this 
conclusion Such a strong cuticle upon a hair which 
has largely matured witlun a closed fruit is at first 
sight a surprising phenomenon It is interesting to 
note that H J Denham in his study of the destruc- 
tion of the cotton hair by micro-organisms (Joum 
of the Text Inst , xiii pp 240-48, Dec 1922I, inclines 
to the view that some of these organisms tan penetrate 
the healthy cuticle This cuticle resists cold alkalis 
at high concentration and its hydrolysis by any 
organism has yet to be detected , but in view of 
these studies upon its strength the actual method 
by which the uninjured cuticle is penetrated would 
seem to deserve close investigation 
Impounding Water for Mosquito Control — In 
Bulletin 1098 of the U S Department of Agriculture, 
1922, Mr D L van Dine describes a method of con- 
trolbng the breeding of malaria mosquitoes in the 
lower Mississippi Valley In this region the bayous 
or shallow streams of the delta, with their accompany- 
ing vegetation, greatly facilitate the breeding of 
anophelincs The topijgraphy renders drainage im- 
possible, and a tnal was therefore made of clearing a 
section of the bayous and impounding the water so 
as to convert what was practically a marsh into a 
lake The essential points in this method are the 
preliminary clearing of all vegetation the provision 
of a sufficiently high permanent level of water, to 
suppress the further ^owth of aquatic and semi- 
aquatic vegetation, and the maintenance of a clean 
margin The experiment thus carried out is stated 
to have given good results 
Growth of Cassava Plants — T G Mason has 
an interesting note in the Scientific Proceedings of 
the Royal Dublin Society, vol 17, N S Nos 11-13 
pp 105-112, December 1922, u^n the growth of 
some Bitter Cassava plants in St Vincent, West 
Indies, under equivalent conditions save that half 
the plants were ringed through the phloem near the 
base of the stem, measurements of growth being made 
both before and after the operation The experi- 
mental results show that this ringmg did not afiect 
the growth in length of the shoots for several weeks 
and then only to a relatively small extent , the 
fleshy roots, on the other hand, accumulate far 
less weight of reserve material upon the nnged plants 
The author scarcely appears to put the simplest 
interpretation upon these experimental results when 
he dechnes to assume that the normal channel for 
the passage of this food to the root has been inter- 
rupted by cutting through the phloem, but assumes 
instead that the nng has blocked the passage of 
some mysterious correlating agency from the dominant 
apical shoot bud, and that in the absence of this 
unknown factor normal transmission of orgamc 
solutes in the xylem is impossible 
Origins of Petroleum — In an important paper 
on the manne kerogen shales from the oil-fielas of 
Japan (Sci Rep Tohoku Imp University, Set 3, 
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vol I. No 2, 1922, Maruzen Co , Tokyo), Mr Jun-ichi 
Takahashi describe a number of interesting deposits 
of Miocene and Pliocene age from various islands 
of the Japanese group, including a senes where 
radiolana, sponge-spicules, and diatoms are associated 
with what was originally sapropelic matter The 
author concludes that the kerogen has arisen from 
‘ nectons and kelps ” which have " been repeatedly 
buned by ash and detritus from submarine volcanoes 
He illustrates the memoir by photographs of rocks 
and manne fossils and of a remarkable senes of 
thin sections of the sapropelic ooze 

Cannfl Coal, Lignite, and Mineral Oil in 
Scotland — The Geological Survey has published re- 
cently volume xxiv of its special Reports on the 
Mineral Resources of Great Britain, which gives an 
account of a number of minor occurrences of cannel 
coal lignite and mineral oil in Scotland outside 
the recognised Scottish oil-shale fields The work 
has been done by a number of members of the staff 
of the Geological Survey and the publication is 
edited by Dr W Gibson It is of course important 
that all such occurrences should be put on record, 
although as is pointed out in the memoir itself, they 
have little or no economic value , nevertheless they 
are of interest to the geologist, and the information 
here given may prevent waste of money and energy 
in attempts to develop them 

The Warialda Metforitf of New South Walks 
— The Warialda meteorite, which is defined as a fine 
variety of hexahedrite, has been described, figured, 
and Its analysis given by J C H Mingaye (Rec 
Geol Surv N S Wales, vol x part i) It is identical 
in crystallographic structure ^ith the Bmgcra and 
Barraba meteorites which were found in the same 
distnct, and the three are probably products of the 
same fall, of which it is hoped further specimens may 
yet be discoveied 

Orthopterous Insect Wing in a Sflfnite 
Crystal — In the Mount Elliott Copper Mine, North 
Queensland, at a depth of 260 feet from the surface, 
and embedded m a large crystal of selenite, enclosed 
in the actual copper lode worked m that mine, there 
has been found a portion of the wing of an Ortho- 
pterous insect This interestiM fragment forms the 
subject of a paper by Dr R J Tillyard m the Records 
of the Geological Survey of New South Wales, vol x 
part 2 The crystal must have been formed by per- 
colating waters long after the lode itself came into 
being , its age is, consequently, very uncertam, but 
the author inclines to the view that it is late Tertiary 
The conclusion reached after a careful study of the 
fossil IS that It represents an archaic type belonging 
to the family of long-homed grasshoppers (Tetti- 
gonudae), and does not belong to any genus known 
to exist in the world to-day Accordingly it has 
received the name of Austrodtetya corbouldt, n gen 
et sp , the trivial name commemoratmg tiie manager 
of the mine through whose instrumentality the 
specimen was saved from destruction and forwarded 
to the Survey 

New Brunswick Oil-shale and Gypsum De- 
TOSiTS — ^Memoir 129 of the Geological Survey of 
Can^a records the geology of the Moncton Map-area, 
whicb includes parts of the counties of Westmorland 
Md Albert lying m south-east New Brunswick 
Besides giving an account of the general geology ,pf 
the distnct, incidentally the geology of the CarMn* 
iferous rocks for the most part, the memoir gives 
^e new facts relating to the oil-shale dSpositt, ,, 
Thew shales are associated with certain horuons lit 
the Carboniferous sequence, an 4 an effort has beMt 
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made to elucidate the structures accurately to enable 
the extent of the resources available to be calculated 
Actual oil and gas possibilities are practically negli- 
mble, but the shales at places like Albert Mmes and 
Rosevale are both well known and valuable, while 
several other localities offer good prospects Since 
May 1921, the D'Arcy Exploration Co (a subsidiary 
of the Anglo-Persian Oil ( o ) has been operating at 
Rosevale, mainly on experimental lines with a special 
type of retort (Wallace), and the results have so far 
proved quite satisfactory The average recovery of 
oil from a ton of shale is about 30 gallons, the specific 
gravity of the product varying from o 893 to o 903 
This compares favourably with that obtained from the 
Scotch retort on the same material, where the yield is 
less and the gravity of the oil usually higher Some 
gypsum and anhydrite deposits described from the 
region also form interesting and economically valuable 
occurrences these are in the Hillsborough Series of 
Mississippian age and are at present being worked m 
the Demoiselle and Hillsborough basins Ihe rela- 
tionship of the gypsum to the anhydrite deposits 
appears to be obscure here as is frequently the case 
elsewhere but the theoretical problems to be solved 
have a direct bearing on the future working of the 
deposits 

Cloud hoRMATioN — The Royal Magnetieal and 
Meteorological Observatory of Batavia, in Verhande- 
lingen No 10 gives a discussion bv Dr C Braak on 
cloud-formation nuclei of condensation haziness, 
and dimensions of cloud particles The data were 
determined by means of Aitken’s dust counter In 
addition to the observations made in the East-Iiidian 
Archipelago an appendix is given on observations 
made in the Indian Ocean during a voyage from 
Java to Europe Observations were also made on 
dry fog m the Archipelago as well as in other regions 
Individual observations are published, so that the 
details can be examined The differences between 
land and sea are given and the variations with height 
above sea-levcl The number of nuclei in the open 
sea under humid conditions was 120 per c cm and 
m the open sea in the dry season 1620 per c cm in 
the neighbourhood of the land the mean number 
was 2560 The variation with height above sea- 
level shows a great decrease in the number of nuclei 
with increased height Seasonal variations are con- 
sidered, dealing chiefly with observations in Java and 
Sumatra Much of the haze experienced is attributed 
to smoke from forest and prairie fires The size of 
the particles is said to have a larger influence than 
their number on the density of haze careful observa- 
tions being made with a microscope to test this view 
Valuable generalisations have been made on the 
subject, and these will doubtless be tested by other 
■observers This paper was taken as the subject for 
discussion at the evening meeting at the Meteoro- 
logical Office on February 5, and is referred to in 
the Meteorological Magazine for February 

The Electrical Conductivity ok Glass — The 
February issue of the Journal of the Franklin Institute 
contains a commumcation from the director of the 
Applied Science Section of the Nela Research 
Laboratories, giving the results of the research of 
Mr L L Holladay on the conductivities of glasses 
at temperatures up to 500° C Between 20“ and 75° C 
the resistance from the uiside to the outside of the 
glass tubes used was measured, and at lugher ten^ra- 
tures the resistance of a len^h of the tube In all 
the eleven glasses tested the conductivity could be 
expressed as the product of a constant into a power of 
the temperature centigrade about - into <, the base 
of the Napierian loganthms, to the power - ATT, where 
NO 2785, VOL 1 1 1 ] 


A is a constant and T the temperature centigrade A 
table of values of the constants for the glasses tested 
IS given 

Hvacing in Elfctric CoNDucrORs — An important 
research on the heating of buried cables has just 
been communicated to the Institution of Electrical 
Engineers by Mr S W Melsom and Mr L Tawssett 
Most of the tests were made at the National Physical 
Laboratory, but some were made under actual 
working conditions the cables being laid in all kinds 
of soils The rating of a cable depends on the rate at 
w hicli It can dissipate the heat generated in it by the 
electric current and hence it w as necessary to calculate 
what current it could carry under different working 
conditions Apparently the thermal conductivity of 
the insulating material of the cables does not vary 
appreciably with tempeiaturc, and thus the solutions 
of the thcimal problems which Foumr give in his 

Ihdorie analytique de la chaleur,' published in 
1822 apply Ihe thermal consLints of vinous kinds 
of soil arc given, and so by the help of formulas the 
maximum permissible currents in the various cases can 
be re idily computed It w is found that in certain 
cases existing cables could carry greater currents 
safely and hence economies can be effected Ihe 
research which was a costly one has tiken several 
Vicars and was carried out on behalf of the British 
Electrical and Allied Research Association 

A Reiordinc. Saccharometfr for Brewing — 
Messrs Ncgrctti and Zambra have constructed an 
instrument known is a hydrograph or recording 
saccharometer, which is compensated for tempera- 
ture It has been designed and constructed to 
provide a simple and practical means of showing and 
recording the specific gravity of wort flowing to the 
under-back, copper etc It consists ot a cylindrical 
vessel on tlie lower portion of which is a |-m pipe 
through which the wort is admitted To prevent 
eddies in the vessel, an inlet pipe leads into an annular 
nng which distributes the flow evenly round the 
vessel A cylinder and copper gauze is also provided 
through which the wort percolates An outlet pipe 
at the top of the external cylinder is provided, and 
here again there is another annular nng over which 
the wort flows with the object of preventing eddies 
Within the inner copper gauze cylinder a hollow float 
of thm nickel heavily coppered is suspended The 
hollow float IS completely filled w ith the liquid, and is 
connected with the recording instrument by means 
of a chain immediately above the vessel The chain 
IS connected with a grooved quadrant mounted on a 
knife-edged axis ( 7 n the opposite side a weight is 
provided to balance the float w hen it is m the liquid, 
the zero adjustment being provided by an adjustable 
weight The indications of the instrument are rendered 
independent of temperature from the fact that the 
wort in the cylinder and in the float are at the same 
temperature The clock carrying the chart revolves 
once in six hours and the graduated portion of the 
chart IS marked from 1000 to iioo° specific gravity, 
and subdivided to 2° specific gravity, which on the 
chart 18 equal to ^tli of an inch The pen marks in 
a continuous ink line on the chart, and the readings 
cam be made to specific gravity with the greatest 
accuracy In an ordinary mash tun, however, the 
woit from the various taps are often running at 
different temperatures and at a different sjpecific 
gravity, so that the measurements made with the 
wort from one tap will not of necessity give the 
average specifac gravity of the whole wort The 
objection does not apply if the wort is drawn off 
through one spend pipe or is running from the under- 
back to the copper 
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Humanism in Technical Education ^ 


By Sir Thomas Holland, KCSI, KCIE, FRS 


A/ERY few questions have been more discussed 
'' than that of education, and the reason for 
it IS quite obvious , for educational methods are as 
varied as the students who have to be educated, 
and perfection can be reached only when a system 
is designed to meet the special circumstances of each 
individual Some plants want pruning others require 
fertilising, to produce their best results One peda- 
gogue thinks discipline should be the cure for all 
students evils others preach the impiortance of 
making the work attractive T he clash of ideals is 
heard most in our technical schools One authority 
wants full-scale machinery another says that the 
college worksliop is mcrelv a misleading caricature of 
a commertial fictory W( are told that the student 
of science and technology can never become an 
educated man without a dose and a fairly large dose, 
too, of the so-called ‘ humanities , he must always 
be narrow otherwise, if not absolutely lopsided and 
can never be prepared in an institute of science and 
technologv efficiently to undertike the full duties 
of cituenship 

In a community of science workers discordant 
notes are similarly heard One presses for pure 
science as the main requirement of the prutu il 
technologist , another urges training in purely techni- 
cal methods The practical man thinks he has used 
a very hard word indeed when he calls the science 
student a theoretical idealist, a dreaniei The 
student of science pretends to despise the practical 
man as a mere rule o -thumb worker often however 
because he fails to gr isp the principles which underlie, 
and the long process of expensive research that has 
evolved the so-called rule o' thumb The doctrinaire 
student of science very often is as some one has 
said of the early riser conceited all the mommg 
anrl stupid for the rest of the day 

It IS however, impossible to lay stress on any one 
truth without apparently being unfair to some 
other truth Somewhere between these extremes 
the maximum of truth is to be found It is too often 
so that where science is taught, the student is crammed 
with the facts instead of trained in the methods 
The product of the science class is sometimes handi- 
capped by what Prof Huxley the greatest of my 
preclecessors at South Kensington, called “ pre- 
cocious mental debauchery ’’ — the result of too many 
bouts of book-gluttony and Icsson-bibbmg 

I do not intend this evening to follow up any of 
these apparentlv divergent doctrines We have 
learnt now, if we never appreciated it fully before, 
that a country cannot defend itself in war, or fight 
the relentless battles of peace, without science and 
technology But the technologist will not remam 
only an expert in the workshop He has duties as 
a citizen and must face relations and competitive 
relations too, with other human beings, with most 
of whom he is unable to communicate m technical 
terms alone — the technical terras that he learns in 
the class-room To be appreciated he must under- 
stand and be understood by others he wants the 
' humanities ’ 

Now what is meant by the ‘ humanities ” ? A 
dictionarv will tell you that classical learning is 
intended by the same word that we also use for a 
study of the dispositions and sympathies of man 
Sure enough, the study of classical literature once 
had this meaning Late in the middle ages the 
address delivered at the Sir John Cass Terhnical InsUtuteon 
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study of the classics revealed to the world the long- 
buried wisdom especially of the Greeks — their art, 
their religion anci, more important, their science 
That discovery gave nse to the great movement 
which we speak of generally as the Renaissance — 
the revolt of intellect from previous feudalism and 
theological bondage— lesultmg not onlv in the revival 
of littrature, art, and that religious freedom which 
is generally known as the Reformation, but in the 
development also of scientific curiosity, what, to 
avoid the secondary meaning of curiosity, we now 
call research It gave us the Copernican for the 
Ptolemaic reading of the solar system , it gave 
us also in practical form the mariner s compass 
and with the exploratory spirit which accompanied 
it, the discovery of the Americas, of South Africa 
India, and the bar Last it gave us the invention 
of giinpowdei and that of paper and printing, which 
facilitated the distribution of the new learning to 
a wide world 

How many of these developments which succeeded 
one another with the speed of a revolution were due 
to independent origin and from other soiirics, and 
how many were <iuickened by the rediscovery of 
buried philosophies wc need not stop to imiuire 
but It is obvious that what would otherwise loave 
been but slow combustion developed because of 
this discovery, at the speed of an explosion That 
discovery was specially the discovery of humanism 
in Greek literature Greek literature acted on 
medieval scholasticism like nitric acid on a com- 
bustible cellulose , cotton was converted into gun- 
cotton 

The lesson to be learnt from the Renaissance is 
strengthened by a consideration of what happened 
afterwards to classical studies With the passage of 
time classical learning like an organism went through 
a period of vigorous youth vitalising the world with 
new energy and new ideas, until it reached the stage 
of adolescence, and, with it specialisation 

That IS the life history of every organism With 
specialisation the study of the classics became 
narrowed to its linguistic, grammatical, and purely 
rhetorical aspects its mam object became obscured 
and stricken with a formalism and a pedantry that 
‘ has given us false ideas, and the narrow spirit of 
a mutually admiring coterie, that wrote Latin and 
Greek verses to one another and to no one else It 
has engendered a wild form of pedantry that regarded 
a false concord or a false quantity in Greek, not at 
all as we should regard a similar mistake in French, 
blit as a shock to the higher order of things, which 
deserved scorn and reprobation when committed 
by a man. cruel punishment when committed by a 
boy ’ 

These are not the words of a prejudiced and jealous 
scientific man, but the judgment of a distinguished 
classical scholar, the present Vice-Chancellor of 
Oxford Reviewing the situation in this way before 
the Congress of Universities in 1921, Dr Famell 
pleaded for the revival of humanism in classical 
studies, and I wish similarly to direct attention to 
the importance of humanism m science and tech- 
nology, for we also are exposed to the very same 
danger that Dr Famell says has now nearly strangled 
classical scholarship in our pubhc schools and younger 
universities We can thus leam something from the 
classics , we can profit by their mistakes, knowing 
that it 18 never so easy to recognise our own as the 
mistakes of others 
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During the middle two quarters of the nineteenth 
century, science went through what we might call 
its Renaissance period In its philosophical aspects, 
it was a revolt in part against a widespread mis- 
interpretation of theology, and, in ^ucational 
policy, it was a revolt against the dominance of what 
we regard as a perverted and senile form of the 
classical humanities We do not object to the 
humanities, but to that devitalised residue of the 
humanities that is without humanism 

I am not now going to discuss the relative merits of 
science and classics as educational media, but I 
want to bring home to you the danger of defeating 
the very end of science itself Scientific men are 
also liable to succumb to that form of pedantry which 
in classics exchanged humanesm for grammar and 
rhetoric and that homologue of pedantry in most 
religions which tends to kill doctrine by ritual Do 
not let us claim that science can give mental training 
as good, when really we mean tis bad as that afforded 
by classics You may remember what Huxley said 
of Peter Bell, whose dead soul, according to Words- 
worth, saw nothing in Nature 

" A primrose by the river s bnm, 

A yellow primrose was to him, 

And it was nothing more ’ 

Huxley asked if Peter Bell’s apathy would have been 
roused one whit by the information that the primrose 
is a dicotyledonous exogen vith a monopetalous 
corolla and central placcnlation This additional 
information would have added no more to the human 
ising influence of the primrose on I’cter Bell than 
any form of exegetical analysis of a Greek text in 
exchange for Greek philosophy and Greek art 

Let us take an illustration from one of the depart- 
ments of this Institute — that of metallurgy The 
syllabus of this subject refers to Bessemer and open- 
hearth plant and processes ' A fair summary of 
what I, as a junior student, had to learn under this 
head would be as follows The original Bessemer 
process, as conducted m a ganister (silicious) lined 
converter, does not effect the elimination of phos- 
phorus from the pig-iron but bv using a basic 
(dolomitic) lined converter Ihomas and Gilchrist 
round it possible to eliminate the deleterious element 
that affects the quality of the resultant steel, so 
it 18 now possible to use a phosphoric pig-iron for 
steel making ’ Later coming under the influence 
of a professor with a wider outlook of the world I 
learnt that this so-called basic process changed the 
whole of our international relationships It'ojpeiicd 
up the enormous phosphoric ores of Germanj 
mlgium, and America It resulted, therefore, in a 
challenge to British supremacy in the steel business 
Just tmnk of what that meant, to railway develop- 
ment, shipbuilding, machinery and dozens of de 
pendent industnes 1 Obviously, realisation of tins, 
to me, quite unforeseen meaiung in a purely technical 
fact opened up a new world of human interest 

Who was Ihomas and who was Gilchrist’ Those 
were the first questions that occurred to one 
Thomas, I found, was a magistrate’s clerk who 
attended evening science classes at the Birkbeck a 
college having an object similar to that of the Sir 
John Cass Institute, and nametl for the same good 
reason aftet its founder Gilchrist was his cousm, 
and he proved to be much more interesting to me, 
for he was an old School of Mines student and a 
Murchison medallist 

Thomas and Gilchrist made, by their invention, 
a greater impression on the history of civihsation 
than any two Pnroe Mmtsters we l»ve ever had, a 
greater influence than the sum-total of that exercised 
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by one devoted to optimistic militancy and his 
counter irritant, the apostle of tranquilhty Thomas 
had what the great Mr Gladstone desenbed, in 
reviewing his memoirs, as “an enthusiasm of 
humanity 1 am ready to assert that a review on 
these lines of the way in which the basic process of 
steel smelting has affected history, especially when 
so touched with the human relations of the two men 
to whom it IS due, is all that is necessary for the 
student He will soon satisfy his own curiosity 
about technical details , he will soon be studying 
the question himself in the libraiy and the workshop 
This stirring of that form of cunosity that Dr 
Johnson called the thirst of the soul and ‘ the 
characteristics of a vigorous intellect ’’ will give 
human living interest to a student s work The 
teachers task is three parts done and faithfully 
fulfilled when he has inspired the student sufficiently 
to impel him to find out the rest for himself Nothing 
appeals to a man like humanity 

In a thoughtful paper read before the Congress of 
Empire Universities in 1921, Prof Cecil Desch 
advocated the adoption of the historical method 
in science teaching But history consists of innumer- 
able biographies As Emerson said ‘ There is pro- 
perly no history, only biography History divorced 
from biography can be as dull and deadening as 
cither Greek grammar or descriptive technology 
The educational balance is not secured by requiring 
students to attend a formal course of classics or 
history as well as of science That would be merely 
to double the offence A physician does not apply 
1 ( ounter-irritant if he c.in get at the seat of the 
disease It is not separate courses of history and 
science — a mechanical mixture — that are wanted 
but tht history of science itself that is a chemical 
compound Giving two separate doses of two un- 
related subjects to act as mutual correctives is equiva- 
lent to giving a man a metallic sodium pill with a 
sniff of chlorine gas when what he w ints is merely 
a pinch of lommon salt 

But for the power unwisely given to examiners 
to make or mar a student's tareer I would like to 
try the expeiiment of covering a syllabus of say 
metallurgy or chemistry by lectures on biography 
alone 1 believe students ^ould be trusted to fill 
in the historical frame-work on their own account, and 
to find out for themselves all that is required in the 
way of tci hnical details 1 hev shall succeed, of 
course, in varying degrees just as they do now but 
whether they succeed p irtullv or w holly all shall be 
better men for having made an effort inspired by a 
natural and hcalthv cunositv, they shall have had 
the very training which lavs a suie foundation for 
wliat the scientific man calls research , and what 
the scientific man calls a training for research is the 
very kind of training which qualifies a man to face 
the problems of after life when every difficulty that 
the student has to face after he has left the institute 
shall have no apparent resemblance to any question 

E reviously treated either in the lecture-room or the 
iboratory Every problem that the student meets 
with afterwards shall be a piece of new research to 
him 

Sir Richard Gregory, m his address to the British 
Association last year defined education as the 
“ deliberate adjustment of a growing human bemg 
to its environment , and the scope and character of 
the subjects of instruction should be determined by 
this biological principle ’’ I agree, and as the techni- 
cal students environment will be human beings, 
with little or no familiarity with his own pet techmeal 
termmology, he wants to go into the world vvnth a 
full appreciation of the human aspects and importance 
of hts special subject 
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The Flora of an Indian Island ^ 


A S d preliminary to the faunistic study of Barkuda, 
^ one of several islands in the Chilka Lake, 
Dr N Annandale has investigated its chmate, 
physical structure, palaeontology, and vegetation 
The lake is a mantame one in the extreme north east 
of Ganjam, and is connected wth the Bay of Bengal 
The island, some three hundred acres in extent 
though isolated for terrestrial animals, is within 
the range of insects of feeble flight and that of 
dispersal for many seeds The climate is that of 
the coasts of the Circars to the south and Onssa to 
the north The physical structure is simple and the 
geological fonnation uniform the rocks arc the 
quartz schists of the Ganiam Mahas The changes 
in the shore water-level, though of faunistic import- 
ance, scarcely affect the vegetation The rocks 
contain no fossils, but sub-fossil molluscan shells 
abound in the soil of the island and the sand of its 
shores These shells indicate that the isla,pd as 
such is recent . the age of the rocks has no bearing 
on its existing biological features 

Though tlie vegetation is restneted, several types 
occupy different areas Much of the surface has been 
colonised pnmanly by species of Ficus mainly 
F bengalensis, with an undergrowth of Glycosmis 
and a partial thatch of woody climbers This is 
gradually replaced by other species of Ficus accom- 
panied by trees like Melta Azadtrachta and Strychnos 
Nux-Vomxca while the undergrowth is reinforced 
by Cappans and 7izyphus The foreshore vegetation 
IS scanty Where the coast is rocky the species 
present, though fewer than on sandy or gravelly 
sections, are arboreal and therefore more conspicuous 
^hind the foreshore comes a Pongamia belt, broken 
in places by intruding Crataeva and Meha Within 
this zone besides surviving Ficus groves with 
Glycosmis undergrowth are areas where the latter 
IS replaced by Wexhea ceylamca the former by 
Crataeva, Odina, and Albizzia Stony areas have 
a scanty plant-covering , the rock-flora of the interior 
includes masses of two arboreal Euphorbias, E 
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anttquorum and E neritfolta The commonest tree 
on the island is Meha Azadtrachta , perhaps the 
most abundant herb indigenous there is Oldenlandta 
Heynet 

Dr Annandale s ecological sketch is supplemented 
by a plant-list prepared from his specimens by two 
members of the Botanical Survey staff This 
impiortant adjunct to the pa]Mr is somewhat marred 
by typographical errors, and shows want of uniformity 
m citation Messrs Narayanaswami and Carter 
have not supplied an analysis of the vegetation 
from the point of view of plant-distribution to 
correspond with Dr Annandale s discussion of the 
subject from the point of view of plant-association 
Their carefully prepared hst provides all the material 
required for the purpose but they have made it 
more troublesome for those desiring to ascertain the 
facts by idopting a taxonomic system which, what- 
ever Its academic merits, has the inconvenience of 
differing from that used in the ‘ Flora of British 
India ” 

The affinities of the Barkuda flora are South 
Indian The list enumerates 139 plant-forms, of 
which two may be new while five remain undetermined 
The remaining 132 include twenty-one nearly 16 per 
cent , not reported from Onssa north of the lake, 
and seventeen, nearly 13 per cent , never found 
north of the Dekhan One species, Rtccta crispatula, 
has hitherto only been known from Ceylon two, 
Selagtnella tenera and Wethea ceylamca, have only 
been reported from Ceylon and from India south 
of the Dekhan Thirty-five, more tlian 32 per cent , 
of the Barkuda species reported from North-eastern 
India arc themselves indicative of South Indian 
affinity Seven are littoral plants that are Nortli- 
castem Indian only, because they occur on the 
Onssa coast and in the Sundnbuns The remaining 
twenty-eight include ten reported only from Onssa, 
which IS a northward continuation of the Circars, 
and eleven reported only from Chutia Nagpur, 
which forms a north-eastern extension of the Dekhan, 
while the remaining seven have been met with both 
in Onssa and Chutia Nagpur but not in the Gangetic 
Plain 


The Sed Festival 

A 1 a meeting of the Royal Anthropological 
Institute held on February 20, Mr P E 
New berry presented a paper on "The Sed Festival 
of Ancient Egypt " This was perhaps the most 
ancient of all the many Egyptian festivals it was 
certainly the most important There are representa- 
tions of it on monuments from the beginning of the 
1st Dynasty down to Ptolemaic times 
Vanous interpretations of the festival have been 
given, but none of them are entirely satisfactory 
According to the Greek version of the Rosetta Stone, 
it was a festival marking a period of 30 years, but 
there are records of it being celebrated in the 2nd, 
15th, 22nd, and 25th years of different kings' reigns 
It appears to liave been a repetition of the festivals 
of a coronation and its celeoration seems to have 
procured for tlje king a new lease of life It cer- 
tainly had something to do with the king’s assump- 
tion of responsibility for the protection of Egypt It 
should be espeaally noted that the long's daughters 
take a prominent part in the festival On the mace 
bead of Narmer-Menes is the earliest r^resentation 
of it here there is a pnneess seated in a palanquin 
and behind her are three men m the act of running 
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of Ancient Egypt 

this scene is also found in the Sed festivals of Neusere 
(Vth Dyn ), of Amenhotep III (XVIIIth Dyn ), 
and of Osorkon (XXIInd Dyn ), although in tlie 
later examples young princesses standmg replace 
the figure in the palanquin This ceremony is prob- 
ably the most primitive one of the Sed f^ptival and 
represents, Mr Newberry believes, a race, and a 
race for no less a pnze than the Kingdom Frazer 
m his " Lectures on the Early History of Kingship ” 
(p 260 sq ) notes that something, apparently the 
nght to the band of the pnneess and to the throne, 
has been determined by a race, and he quotes m- 
stances from classical and other sources " Such a 
custom," he says, " appears to have prevailed among 
vanous peoples, thou^ m practice it has degenerated 
into a mere form or pretence ” 

Although it IS often assumed that the kingship 
was hereditary, in the male line — tliat the son r^u- 
larly succeeded his father on the throne — ^it is certain 
that in Egypt the king claimed his nght to the 
kingship, not because he was the son of his 
decessor on the throne, but because he mamed the 
hereditary pnneess who might bo the widow or 
daughter of his predecessor It is obvious, there-. 
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fore, that the marriage ceremony must have been a 
very important one m ancient Egypt Egyptian 
women marrv early in life, sometimes at lo or ii 
oftener at from 12 to 14 years of age No doubt 
the same custom prevailed in ancient limes At 
13 or even earlier, a girl may be a mother and from 
40 to 45 she becomes incapable of beanng children 
When she becomes incapable of bearing children 
the husband often takes a ne\» wife this may perhaps 
explain why the Sed festival was called the 30 years 
festival, for if a girl 13 married say at 12 she ceases 
to be able to bear children at 42, just 30 years after 
her marnage, and her husband takes another wife 

If the hereditary princess predeceased her husband, 
then it must have been necessary for the king to 
marry again so as to retain the kingship this would 
explain the fact that the Sed festival was sometimes 
celebrated in years earlier than the 30th year of a 
king s reign It also explains why a king sometimes 
married his own eldest daughter If the hereditary 
princess survived her husband, then Mr Newberry’s 
theory explains why she is sometimes married to 
her ’husband s successor This theory would also 
mve a reason for it being a kind of repetition of the 
king's coronation and for its procuring for the king 
a new lease of power 

There is yet another fact which suggests the theory 
that the Sed festival was a marriage festival It 
was celebrated in a booth or tent (called Sed) raisetl 
high above the ground and with Semitic peoples the 
tent plays a very important part m marriage cere- 
monial, as Robertson Smith notes in his Kinship 
and Marriage ’ p ig8 ft 


Chemistry in Industry ^ 

N atural science — and in this connexion 
chemistry must be given a position of great 
prominence — is by far the most important dynamic 
factor in human progress Notwithstanding its 
liability to abuse, its discoveries have on the balance, 
made enormously for the greater good and greater 
happiness of the human race 

Tne direct utilisation by the State of the services 
of the professional chemist is a matter not only of 
immediate concern to chemists themselves but also 
of high importance to the community at large and 
it IS one of the functions of the Institute of Chemistrv 
to ensure that the relations between the appointing 
authorities and those who hold official chemical posi 
tions are of a satisfactory character Unfortunately 
some pubhc bodies do not appear to be aware of the 
lengthy and expensive nature of the chemist s training 
or of the difficulties and responsibilities connected with 
bis work, and consequently the advertised conditions of 
Come pubhc posts are not commensurate with the 
importance of the services demanded Ihere is a 
tendency on the part of local authorities to utilise 
the services of unqualified or imperfectly trained 
persons for carrying out what are regarded as simple 
routine processes, a practice against which the council 
of the Institute has protested vigorously on the ground 
that it constitutes a serious danger to the community 
and involves a waste of pubhc money 

The disinterested zeal of the scientific worker is 
without parallel in the whole world, but it is not 
■wise for any country to presume too much on this 
disinterestraness Science is one of the meatest and 
freest of all givers, but it has a fight to demand that 
tecogmtion In the councils of the nation to which 
it is entitled. The indirect efiect of proper State 
treatment is very great and the rulers of Germany 
know this well A Teadmg German industrial chemist 

> FMm tn «ddr«u dcUvend to tin Institute of CbemistTy xt the onottiil 
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said recently that notwithstanding Germany s position 
of virtual bankruptcy the State, at the instigation 
of the commercial committee of the Reichstag, had 
come to the help of the great chemical and phvsical 
societies, particularly to that of the Kaiser Wilhelm 
Institute and if the State could not continue financial 
aid the German people themselves must give their last 
mark to maintain science 

Although the supply of qualified chemists exceeds, 
for the moment the demand, there is no cause for 
serious alarm Ihe profession attracted a larger 
number of young men during the last four years 
than in any previous corresponding penod Notwith- 
standing the increased output from the colleges and 
the intense industrial and commercial depression the 
new members of the profession are being steadily 
absorbed 1 his absorption may be taken as a definite 
indication that chemistry is more highly valued by 
the manufacturer than formerly and that the leaders 
of industry and commerce are turning more and more 
to science to assist them in the solution of their 
various problems 


An Intestinal Parasite of Man 

\^E understand that Sir Ronald Ross is engaged at 

* the Ministry of Pensions in the investigation of 
Gtardt tnteslinahs often known as I amblta tnleilmahs, 
which of the three or four common flagellates inhabit- 
ing the intestine of man has the greatest claim to 
pathogenicity Moreover, it differs from the others 
in being an inhabitant of the duodenum and upper 
part of the small intestine instead of the large intestine 
It IS probably the first parasitic protozoan to have 
been observed for eis Dobell has pointed out the 
famous Dutch observer I ceuwenhoek saw it m his 
own stools so long ago as 1 08 1 T rom that tune down 
to the present day there has been much controversy 
as to the significance of its presence in the human 
intestine Some regard it as i definitely harmful 
organism, while others believe that it does not damage 
Its host in any way 

The frequent occurrence of (he flagellate in enor- 
mous numbers in certain cases of mucous enteritis 
seems to suggest that it may sometimes be pitho- 
genic though like parasitic am(Pb.e and bacteria 
which are known factors in disease it often occurs 
in perfectly hevlthy individuals who are to be 
regarded as carriers American workers have 
brought forward evidence that Gxardta rnteshnahs 
may invade the bile duct and gall bladder and cause 
irritation in these organs hlagcllates belonging to 
the same genus occur in domestic animals, such as 
dogs, cats rats and mice but it appears that these 
are clistinct from the human form, though Grassi and 
othc re Ix'lieved that hum m beings became mfected by 
ingesting the encysted forms of the flagellate which 
escape in large numbers in the dejecta of these 
animals Careful experiments have however shown 
that it IS not possible to infect animals with the human 
parasite, and slight morphological differences pomt 
to the existence of a number of distinct species 

Reproduction of the flagellate is by a complicated 
process of binary fission The organism a’so becomes 
encysted m ovoid cysts within which division into 
two takes place These cysts are found in the dejecta, 
and are responsible for the spread of infection It is 
only during periods of diarrhoea that the fr^- 
swimming flagellates occur m the stool, so that 
infection of human beings is generally recognised by 
the discovery of the cysts There is no known method 
of ridding a human being of infection, and if it is 
correct that the flagellate may sometimes damage its 
host, the outlook for these unfortunate individuals 
is not a bright one 
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University and Educational Intelligence 

Bflfast — At the recent meeting of the Senate of the 
Queen s University, it was announced that the bequest 
of 57,000/ from the late Henry Musgrave, a well-known 
benefactor of the University, had been paid Of this 
sum 30,000/ IS left to the absolute control of the 
Senate, to be used and applied for such purpose as 
the Senate shall consider necessary Mr Musgrave 
directed that 7000/ be invested, and the income 
applied towards paying an additional reader in 
connexion with the chair of physics Ihe sum of 
20 000/ IS to be invested, and the income applied in 
perpetuity for the promotion and encouragement of 
research in pathology, physiology physics, biology, 
and chemistry The income is to be appheil m 
founding and maintaining studentships for promoting 
research in these subjects Fach studentship shall 
be held for one year but if the electors are satisfied 
with the work of the student he may be ele< ted for 
a second year but no longer If at any time there 
shall not be any suitable candidate, or if in any year 
there be a surplus such surplus shall form a fund out 
of which special grants may be made to graduates of 
the University engaged m research The Senate has 
agreed that the annual value of the studentships shall 
be 200/ . and has appointed Prof Ashworth Prof 
Lorraine Smith Sir Joseph Larmor, and Prof Collie, 
together with Prof Symmers Prof Milroy, Prof 
Morton Prof Small and Prof Stewart, to be the 
electors of the above studentships 

Mr R C Johnson Balliol College, Oxford has 
been appointed lecturer in physics m succession to 
Dr Gray who resigned his appointment in December , 
Mr S P Mercer head of the Seed Testing Depart- 
ment of the Goiernment of Northern Ireland has 
been appointed lecturer in agricultural botany and 
plant diseases 

Bristol — The Long 1 o\ lecture will be delivered 
by Prof 1 ' hrancis on Tuesday March 27, at 5 o clock 
Ihe subject will be 1 he Relation between Chemistry 
and Mtdicme 

The Coombe Memorial S( holarship of the annual 
value of 60/ and tenable m the fa< ulty of engineer- 
ing of the University of Bristol will be offered 
for competition for the hrst time this year The 
scholarship has been established by the Engineer 
ing and the National Employers Feilcrations (West 
of England Association) as a memorial to a former 
president and will be open to candidates who 
habitually reside within the area of the Association, 
which includes the counties of Gloucester Somerset, 
Wilts Devon, and Cornwall, as well as the city of 
Worcester and the towns of Hanley Castle, Malvern, 
Malvern Wells, Pershore, and Newport, Mon The 
examination will be held at the Merchant Venturers' 
Technical College on Wednesday, July 4 next, and 
applications must be sent to Mr A Storey, director 
of the Association not later than July 1 

Cambridgf — The Adams pnze for an essay on 
" The Theory of the Tides ” has been awarded to 
Mr J Proudman, Trinity College, director of the 
Liverpool UmversiW Tidal Institute The essay 
submitted by Mr H Jeffreys, St John's College, is 
highly commended 

Prof H A Lorentz, of Haarlem University, will on 
May 15 deliver the Rede lecture on ‘ Maxwell's 
Electromagnetic Theory 

On the conclusion of the last of the courses for 
naval officers held in the University since the termina- 
tion of the war, the First Ixird of the Admiralty has 
written to express the thanks of the Board of the 
Adnunllty for the «eat service which the Univermty 
has rendered the Naw He expresses the hope that 
in some shape or other the intimate association 
NO. 2785, VOL III] 


[March 17, 1923 


between the two may still be kept alive for the 
mutual benefit of both 

Mr M B R Swann, University demonstrator in 
pathology has been elected fellow and lecturer at 
Gonville and Cams College 

Edinburgh — On Thursday March i, the Right 
Hon David Lloyd George delivered his address as 
Lord Rector to the students 

Mr Iloyd George was afterwards entertained at 
lunch in the Union, and in replying to the toast of 
his health referred to the fact that seven of his 
colleagues m the late Government were graduates of 
Edinburgh He dealt m an impressive manner with the 
relation of the universities to the War He confessed 
that although he had known the part played by the 
universities in building up national efficiency, he 
never realised till the days of war what a national 
asset a great university was He doubted very much 
whether the rich men of this country quite realised 
at the present moment what a national reserve a 
university is After referring to the new kind of 
warfare developed by an enemy which was the most 
highly trained intellectual machine probably in the 
world, Mr Lloyd George said the moment came when 
we called upon our universities and they came to 
our rescue and poured out their trained minds — in 
the War Office at the Admiralty, at the Ministry of 
Munitions — bringing the whole resources of their 
scientific knowledge, and, what was still more, 
knowing where to place their hands on people who 
had the training to enable them to take up the 
problems Ho continued — I don’t know, I tell you 

now what would have happened to us if we had not 
had the universities to fall back on in those dark 
days I w ill tell you more In the end our university 
brains beat theirs War, you may say, is not what 
universities are for I agree, but war is the great 
test of the nerve of a nation, of the muscle of a nation 
of the heart of a nation It tests every faculty of 
the human mind as well as the human body and the 
test came and in every particular, on land and sea, 
where scientific knowledge was required where 
trained ingenuity was needed we defeated the foe 
That was due to the universities Therefore I regard 
universities not merely as the great training-ground 
I regard them as the fourth arm of defence for 
the security of this land " 

Mr Lloyd George warmly eulogised the services 
rendered by Principal Sir Alfred Ewing at the 
Intelligence Department, and stated that the work 
he did there gave information which ultimately 
brought America into the war 

Leeds — The Honorary Degree of Doctor of Laws 
was conferred upon Mamr the Right Hon Edward 
Frederick Lindley Wood, president of the Board of 
Education, on March 3 Prof Barbier, m presenting 
Mr Wood, said " The llniversity desires to do 
honour to one who the scion of a Yorkshire family of 
high distinction, is himself ' commended for the gifts 
that come from learning ' Mr Edward Wood has 
won the respect of his fellow countrymen by the grave 
sincerity of his judgment He holds an office of 
onerous responsibihty in our public education And 
by his unselfish generosity he has given to the transfer 
of an histone mansion the grace of a great benefaction 
to the city of Leeds " 

London — Applications are invited by the senate 
for the Ramsay Memonal chair of chemical engineer- 
ing tenable at University College Particulars are 
ob^nable from the Academic Re^strar, University of 
London, South Kensmgton, S W 7 

Sheffield — At the meeting of the Council on 
March 9 the following appomtments were made ifr 
G Grant Allan, to be assistant bacteriologist , and Mr 
H P Lewis, to be assistant lecturer in mining geology 
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Societies and Academies 

r ONDON 

Rojral Society, March 8 — A B Wood, H E 
Browne, and C Cochrane Determination of velocity 
of explosion-waves in sea-water , variation of velocity 
with temperature An iccuratc determination of 
the velocity of explosion-waves in the sea gives 

(a) V =-4955 5 (+ i) It /see . at 16 95 ( lo 1)° C 

and sahnity 35 i>er cent 

(b) ¥ = 4836 (+2) ft /sec , at 6 o ( + 0 i)° C and 

sahnity 33 i per cent 

(c) V = 4847 (±1 5) ft /see at 7 o (io i)° C and 

salinity 35 2 per cent 

In the new technniue developed it is unnecessary 
to know the exact position of charge relative to 
receivers The results lead to a mean value of 
10 9 tt /sec per ° C as the temperature-coefficient 
of velocity in the range 6° C to 1 7® ( The following 
expression represents the velocity at any tcmpierature 
f° C witlim this r.inge, and at any salinity S (parts 
per thousand) 

V=4627 + T3 7/-0 12/* + 3 73S 

The salinity coefficient is appioximately 3 to 4 ft /sec 
per I per cent increase of sahnity, the' theoretical 
value being 3 73 ft /sec per i per cent No cli inge 
was detected for charges varying in weight from 
9 oz to 300 lb of explosive and no variation with 
depth The coefficient of adiabatic compressibility 
of sea water at 16 95° C and 33 per cent is 
C(>=42 744 ( + oo2)xio-* Combining this with 

Ekman's value of Ce the ratio of the specific heats 
of sea-water under these conditions of temperature 
and sahnity is 7-1 0094 + 0 0005 m good agreement 
with I 0090, deduced from thermo-dynamic data — 
P M S Blackett The study of forked alpha ray 
tracks Forked alpha-ray tracks obt lined by the 
Wilson condensation method were studied The 
lengths of the tracks of the recoil atoms vield 
information concerning the relative ionisation due 
to different kinds of ionising particles, and of the 
average charge carried by them Measurements of 
the angles between different parts of the tracks gave 
the masses of the recoil atoms in three particularly 
favourable cases — A . Egerton On the vapour 
pressure of lead — I The vapour pressure is measured 
by effusion of vapour at low pressure through ,i hole 
of measured area Temperature is maintained 
constant by a selenium cell relay arrangement 
within 1/3° C for many hours at about 800° C 
Pressures were measured to 10 ‘ mm The vapour 
pressure of ordinary lead between 1200 600° absolute 
is expressed by the equation log />=7 908- 9932 /T 
The latent heat ol vaporisation of lead (X^) is 
47,000 ±1000 cal The chemical constant of lead is 
1 84/70 2, agreeing well with the theoretical value 
(i 853) obtained from the relation 3/2logM-Co=C 
The vapour pressures of lead and the uranium lead 
isotope appear to differ by 2 per cent , but the result 
IS rendered uncertain by an unexplained lowering 
of vapour pressure which lead undergoes on pro- 
longed heating in vacuo — A C Egerton and W B 
Lee (i) Some density determinations The Archi- 
medes method of determmmg densities is rendered 
more accurate by utilising certain mobile and heavy 
organic liquids which avoid air bubbles md damping 
difficulties, and increase the weight of liquid displaced 
Ethylene dtbromide and carbon tetrachloride were 
employed with accuracy A satisfectory sample of 
metal for density determination is prepared by filter- 
ing, casting, and beating tn vacuo The density of 
leM is n 3437 at 20® C The probable error of the 
nine determinations on three different samples is 
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I part in 100,000 The maximum departure from 
the mean value for any single determination is less 
than I part in 12000 A sample of uranium -lead 
would hav( an atomic weight of 206 26 from the 
density obtained (2) Sepiration of isotopies of zinc 
I wo sets of distillations of pure zinc have been 
tarried out in high vacuum under conditions to 
obtain a slightly diffeicnt concentration of the isotopes 
in the fin il residue of the final distillate The samples 
arc cast in vacuo and seeded with a particular kind 
of zinc Ihe first distillations give a residue of 
slightly increased density, but the distillate possessed 
the same density as the origin il zinc Ihe second 
distillations gave a residue of increased density 
(ibout I part in 3700) and a distillate of decreased 
density (about i part in 3000) Determinations on 
seven samples of ordinary zinc give the density of zme 
(prepared in the described way) as 7 1400 (the 
probahk error being less than i part in 100,000) 
FI iws allotropes different physical conditions and 
impurities are improbable The amount of the 
separation agrees with licnipstcr s observations of 
isotopes ol weights extending over six units (namely, 
64-70) but IS not so gicat as might be found for 
eqii il parts of 64 and of atoms of weights 06 68 
and 70 ~ h, Hatschek and PCI Thorne Metal 
sols in non-dissoii iting liquids I — Nickel in toluene 
and benzene Very stable sols of nickel in a medium 
free from 10ns can be produced by decomposing 
nickel carbonyl dissolved in mixtures of toluene and 
benzene containing a small amount of rubber, at 
100" C In the electric held the particles of disperse 
pluse move to ind deposit on both electrodes 
Electrophoresis m fields of different strengths all 
other factors lieing eqinl shows that the amounts 
deposited are propot fional to the first or a lower 
jjower of the iiotcntial gradient Therefore jxisitively 
and negatively ch irged particles are originally 
present in the sol The sol resembles typical pro 
te< ted iqucous sols inismuch as it is coagulated 
by liquids which are not solvents for the protective 
colloid t e rubber The coagulum is only very 
imperfectly pcptised again by lubber solvents such 
as toluene or benzene — H Hirata ( onstitution of 
the X rav spectra belonging to the I senes of the 
elements 

Zoological Society, February 6 —Sir S F Harmer, 
vice president in the chair — Oldfield Thomas 
(1) A new lock kangaroo Prtrogale godmam sp n 
It IS like P assimtlis but with a whitish tail broader 
nasals and larger seevtor Its habitat is Black 
Mountain near Cooktown N Queenslind (2) Skull 
of a pvgmy fruit bat from Sumatra The genenc 
name jEthalops is proposed — C A Adair Dighton 
Co,it colour m greyhounds — E G Boulenger The 
experiments of Dr Kammerer and others upon 
amphibians and insects — F I eonard Gill The 
Permian fishes of the genus Acentrophorus — Charles 
F Sonntag On the vagus and sympathetic nerves 
of the terrestrial carnii ora — F P Allis The 
postorbital articulation of the palato-quadrate with 
the ncurocraiiium in the Ccelacanthido* — G S 
Gigholt On the linguatuhd arachnid Hailhettella 
furcocerca (Diesing, 1833) Sambon, 1922 — Mrs Rita 
Markbreiter Some Microfilaria found in the blood 
of birds dying in the Zoological Gardens 1920-1922 

February 20 — Dr A Smith Woodward, vice- 
president, in the chair — D Seth-Smith Sexual dis- 
play of the Magnificent Bird-of Paradise {Diphyllodes 
magnifica hunstetnt) — Einar Lfinnberg Remarks on 
some palearctic bears — E W Shann The embryonic 
development of the j^rbeagle-shark, Lamna comubica 
— Rob^ Gurn^ Some notes on Leandtr longtrosirts, 
M -Edwards, and other British prawns 
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Faraday Society, February 19 — Sir Robert Robert- 
son, president, m the chair — A W Porter and J J 
Hedges The law of dwtnbution of particles m 
colloidal suspensions with special reference to Perrin’s 
investigations Pt 11 The behaviour of particles 
specifically hghter than the medium has been ex- 
amined in regard to distribution with height, usmg 
for the purpose emulsions of paraffin m water The 
change of concentration occurs only at the bottom 
of the containing vessel There is an increase of 
concentration with height reckoned from the bottom 
A type of curve is suggested which fits closely the 
expenmental results — -D B Macleod On a relation 
between surface tension and density The empirical 
relation yl{pt-p,)*=C, where 7 is the surface tension 
at any temperature, p, and p, the densities of the 
liquid and the vapour at the same temperature and 
C IS a constant for each liquid fits the experimental 
figures with remarkable accuracy for temperatures 
ranging from the melting pomt to the critical tempera- 
ture — D B Macleod (ij On a relation between 
the viscosity of a liquid and its coefficient of expansion 
If be the volume of the free space m i c cm of 
a liquid at 0° C and i - ;ro the volume occupied by 
the molecules it is assumed that at a temperature 
C the volume of the free space is ;»■« + of + /Sf* + yt* 
— the volume of the molecules remaining constant 
The viscosity of hquids is expressed as a function 
of the free space, thus ~ C For normal hquids 
A IS nearly unity For associated liquids it has a 
higher value The values obtained for the free space 
for various liquids at theu: boihng-pomts are practically 
constant and of the order required by Van der Waal s 
theory An expression is given for the viscosity 
of hquids at different temperatures and pressures 
(2) On the viscosity of liquid mixtures showmg 
maxima The viscosity of liquid mixtures is a function 
of the free space of the constituents and of the mixture 
In the case of liquid mixtures showmg a maximum, 
the increase of viscosity is due mainly to the increase 
of density, which in turn is due to the chemical 
affinity between the constituents It is probable 
that complexes which are formed further reduce the 
free space and consequently mcrease the viscosity — 
F H Jeffery Electrolysis with an aluminium anode, 
the anolyte being (i) solutions of sodium nitnte, 
(2) solutions of potassium oxalate With solutions 
of sodium nitntc probably the pnmary product of 
reaction at the anode is aluminium nitnte which is 
hydrolysed rapidly to hydrated aluminium oxide 
and nitrous acid, the latter giving nse to nitnc oxide 
and nitnc acid With solutions of poteissium oxalate 
the product of reaction at the anode is a com- 
plex anion derived from aluminium The salt 
K,{A1(C,04),} 3 HjO can be denved from the anoljrtcs 
after electrolysis It is probable that the salt is a 
true complex salt comparable with potassium cbromi- 
oxalate, and if this be true, the alummi-oxalato 
complex can be represented in three dimensions 
just as Wemer represented the chromioxalate The 
isolation of a complex salt from an anolyte does 
not imply necessanly that the constitution of the 
anionic part of this salt is identical with that of the 
complex anion present m the anolyte after electrolysis 
— Maurice Cook Crystal growth m cadmium Evi- 
dence has been obtamed that unworked crystals can 
grow under certam conditions The usual methods of 
preparing metallic specimens for microscopic examina- 
tion are useless, since the specimen cannot be regarded 
as unworked after it has been sawn off the origmal, 
ground, and polished In these experiments the 
metal is cooled in such a way as to be ftee from fiie 
stresses usually set up during sohdification The 
results obtamed indicate that during annealing 
considerable crystal growth has taken place Irregu- 


larity m the shape of the grains is probably a factor 
greatly facihtatmg crystal growth — S D Musaffar 
•Electric potential of antimony-lead alloys Measure- 
ments of the electnc potential of the antimony-lead 
alloys were made by means of a quadrant electro- 
meter against a calomel electrode m N KOH 
N Pb(NO,)„ and tartar emetic with tartanc acid 
solutions The results reveal an identity of potential 
up to 98 per cent antimony with that of lead, which 
show the formation of no solid solution and no 
chemical compound between the two metals 

Royal Microscopical Society, February 21 — ^Prof 
F J Cheshire, president, m the chair — Sir W M 
Bayhss Colloids and staining The histologist is 
concerned with the staining of particles, large or 
small sometimes present in the living cell, some- 
times formed by fixing agents The process is a 
complex one , but, as would be expected from the 
heterogeneous nature of the systems concerned, 
adsorption is the chief factor, especially in its electrical 
aspect , chemical combination seems to be of less 
importance Thus, surfaces with a positive charge 
take negative (" acidic ”) dyes, those with negative 
charge take '* basic " or positive dyes The degree 
depends on the magnitude of the charge, as shown 
by the effect of electrolytes, alcohol, heat, isoelectric 
pomt, etc The removal of the ammo groups from 
proteins has no effect on the process Adsorption 
can be distinguished from chemical combination in 
certain cases, such as silk dyed with the acid of 
Congo-red The fixation of stains by heat is difficult 
to explain The action of mordants is also obscure . 
chemical combination as ‘ lakes ’ is only a partial 
explanation, smee these are stated to be resistant 
to acids Differentiation appears usually to be a 
process of colloidal dispersion of the ‘ lake ” In a 
few cases, as the staining of fat by Soudan III , parti- 
tion m accordance with solubihty is the main factor 
A Mallock The resolving power and definition of 
optical instruments Resolving power is taken as 
mdicatmg the least distance (angular or linear) at 
which two pomts can be seen as separate m the 
field of the instrument , definition is the ratio of 
that area of the field over which the rcsolvmg power 
is mamtamed to the whole area, or, shortly, the 
dimensions of the least objects appreciable and the 
range over which the appreciabihty extends Optical 
images are formed when and where a number of paths 
from one point to another have the same optical 
length, m which case either point may be considered 
as the image of the other By optical length is 
meant the length measured m wave-lengths m the 
medium through which the path proceeds The 
constancy of this length causes all the waves emanat- 
mg from one of the pomts to arrive at the other in 
the same phase, and this condition may be used to 
determme the form of the reflectmg or refracting 
surfaces r^uired to make one pomt the image of 
another Kesolvmg power depends on the ra^dity 
with which the length of the optical path vanes as 
the distance from the geometneal focus is increased 
the more rapid the variation the greater is the con- 
centration of the light and the smaller the luminous 
area which forms the image of a pomt For telescopes 
where the angular aperture of the lens is small tbS 
variation is proportio^l to the diameter of the object 
lass, and a perfect lens one inch m diameter sh^ld 
avearesolvmgpowerof 4in of arc For microscopes 
where the angular aperture of the lens is large the 
least appreciable distance is about x/2 or 1/100,000 in, 
with ordinary light Test plates for microscope 
objectives consist of groups of fine lines ruled oo 
fil^ of amlm colour, the thicknesB of which is only 
a small fraction of a wave-length of light 
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Academy of Sciences, February 19 — Albin 
Haller m the chair — G Urbain Celtium, element of 
atomic number 72 A discussion as to the pnonty 
of Coster and Hevcsy The author cites the earlier 
work of Dauvilher and himself, and concludes that 
Coster and Hevesy were not the discoverers of 
element 72, but have only found a matenal m which 
it 13 present m a relatively high proportion Ihe 
author claims that the name celtium has priority 
over hafnium for this element — J L Breton bpark- 
gaps m which tlie spark m a gaseous dielectric is 
deflected by a strong air current Two types of 
spark-gap are descnbed The simpler of the two 
consists of a conducting disc of metal or graphite 
rotating with a high velocity m a hermetically closed 
cyhnder filled with coal gas or the vapour of alcohol 
The sparks play between this disc and two graphite 
electrodes Long uninterrupted working is secured 
by water cooling or by a fan The -ipp-iritiis has been 
successfully apphed to the working of a high -fre- 
quency-induction furnace — Jules Andrade Isochron- 
ism and quadratic friction —Georges Fnedel Choles- 
teric bodies — C Sauvageau The prolonged quiescent 
state of an ephemeral Alga (Mesogloii) — M W C 
Brogger was elected a foreign associate in the place of 
the late M Schwendener — A Myller Systems of 
curves on a surface and the parallelism of M Levi- 
Civit& — M Juvet A generalisation of Jacobi s 
theorem — M Malaval Permanent deformations by 
extension and compression — M Mesnager Observa- 
tions on the preceding note — P Dumanois An 
aerodynamical arrangement for testing motors The 
usual fan resistance does not permit of continuous 
variation The author encloses the f in in a cylindrical 
drum closed by two plane parallel walls, one of which 
IS constructeo of radiating shutters By partially 
opening the shutters, when fixed to a 12 hp motor, 
the number of turns per minute can be vaned between 
950 and 1470, a sufficient variation for practical con- 
ditions of use — M Rateau Remarks on the preced- 
ing communication M Dumanois apparatus has 
advantages over the Froude brake — A Weinstein 
The unicity of sliding movements — Charles Bohlin 
The autologous series belonging to the problems of 
two and three bodies — Ernest Pisquier A simple 
expression of the acceleration of mercury m the case 
of tlie problem of two bodies, taking into considera- 
tion the movement of the perihelion of the planet — 
Thad6e Peczalski The relation between Young’s 
modulus and the ratio of density to atomic mass 
The relation E=B(J/M)* is deduced, in which E is 
Young’s modulus, J is the density M the atomic mass, 
and B a constant (8xio‘ kilograms per sq mm) 
'The calculated and expenmentai values are compared 
for mne metaB — A Marcelin Superficial fluids 
’The unlimited extension of oleic acid A study of the 
“ superficial pressure " exerted by a thin layer of 
oleic acid on water When the layer of oleic acid is 
one molecule thick the acid may be regarded as being 
in an intermediate state between the free and dis- 
solved states, to which the name of " superficial 
solution " 18 given — St Procopiu The appearance of 
the flame, arc and spark lines in the arc-spectra of 
metals in a vacuum — Albert Portevin and Francois 
Le Chatelier A phenomenon observed during the 
test by extension of alloys in course of transforma- 
tion The peculiarity observed was confined to 
aluminium alloys of the duraluipui type with or 
without the addition of other metals (manganese, 
zinc) The elongation of the test pieces, instead of 
increasmg contmuously with the pull, progressed by 
repeated oscillations of an amplitude amounting to 
4 per cent of the load and with a frequency of several 

NO 2785, VOL. Ill] 


oscillations per second The phenomenon attained 
its maximum amplitude immediately after tempenng 
— A Bigot The action of heat on kaolms, clays, etc 
Black pottery A study of tlie black pottery from 
the Bouchets Cave (Arddche), from Basutoland, and 
of F truscan black vessels — Andr6 Brochet The 
hydrogenation and dehydrogenation of castor oil and 
its derivatives Castor oil with active nickel was 
treated with hydrogen at 150° C underpressure The 
pressure showed a scries of oscillations which can be 
interpreted by assuming a senes of hydrogenations 
and dehydrogenations The fully hydrogenated pro- 
duct gave off hydrogen on heating with nickel to 
about 280°, but the product finally obtained did not 
correspond with the ongmal oil — Ren 4 Locquin and 
Sung Wouseng the hydration of the dialkylethmyl- 
carbmols and the preparation of the o- hydroxy- 
methyl ketones Tertiary acetylenic alcohols of the 
type RR t(OH) C=CII are readily converted into 
the ketones PR C(OH) CO CH, by Denigds reagent 
(acid sulphate of mercury) Details of the metliod 
are given and a description of five ketones prepared 
by this gencr il method — Henry J oly Stratigraphical 
observations on the Oxfordian and Lusitanian at 
certain points in the Celtibenc chain (Spam) — l^on 
Bertrand and Antonin Lanquine The Urge Pro- 
vcn9al sheets of Audibcrguc and Cheiron (Mantime 
Alps) — E SchnaebeU Tlie present structure of the 
primary Vosges The application to the whole of the 
Vosges of observ itions made espei lally to the north 
of the valley of V1II6— L Giraux The geological 
position of the neolithic workshops of the forest of 
Montmorency — J Beauverie The relations existing 
lietween the development of wheat nist and climate 
Ihc sharp contrast between the climatic conditions in 
1921 and 1922 showed that Pucctitia tnhetna is 
especially the rust of dry seasons and P graminis is 
the rust of wet seasons the Utter doing the most 
damage from the point of view of yield of gram -M 
Rose. J Dragoiu, and F Vlis The reversibility of the 
phenomena of arrest by lowering the Jill in the 
evolution of the eggs of the sea urchin — Xl and Mme 
G Villedieu — The action of insoluble oxides on the 
mildew 01 potato (Phytophthora infestans) It is 
generally idmitted thit for a substance to act on a 
living organism it must fiist be rendered soluble 
Experiments on the toxic action of the insoluble 
oxides of various metals (magnesium cidmium, 
nickel cob lit zinc, copper mercury) on the conidia 
of potato mildew are in direct contradiction with this 
hypothesis — R Herpin Compaiison between the 
sexual behaviour of some nereidians from the coasts of 
the Cliannel — Ch Gravier Remarks on the preced- 
mg communication — Auguste Lumtire The possi- 
bility’- of realismg intestinal disinfection An account 
of some experiments with sodium argcntothiogly- 
cenne sulphonatc, Agb CH, CH(OH) CH, O SO,Na 
Experiments on a aog showed tliat while a dose of 
I gm of benzonaphthol per day had no effect on the 
number of organisms in the faecal matter, the ad- 
ministration of the same weight of the silver com- 
pound stenlised the intestine in four days 
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Labour and Science in Industry 

T he statement issued by the Trade Union Congress 
on February 19 entitled “ The Attack on Labour 
Standards ” calls for notice from those interested in 
the scientific organisation of industry It is stated 
quite truly that “ During the last 150 years industrial 
conditions have been revolutionised Labour-saving 
devices have been introduced steam and electric 
power have been developed, and the increased pro- 
ductive capacity of industry followmg innumerable 
mventions and scientific discoveries has enabled those 
who work by hand and brain to increase enormously 
their output ” But if this increase in mechanical 
power IS to be labour-savmg, it must not, they go on 
to say, be at the expense of those who labour, and they 
have some fear that an attempt is being made “ to 
utilise the present ‘ slump ’ for the purpose of degrad- 
ing conditions of employment to the lowest possible 
point ” In particular it is claimed that a reduction m 
the hours of labour is the only means of enabling the 
workers to share m the triumphs of civilisation and 
mdustnal peace, and that a firm front must be main- 
tained on that point 

It would be impossible in a short article, and un- 
suitable m these columns, to enter on a discussion of 
the detailed questions involved in various mdustnes 
at the present day , but the general question is one 
of the highest moment Seemg that the application 
of science to industry has transformed society in the 
period referred to, and has indircctlv affected politics, 
art, education — in fact every side of Western life — it 
behoves us to consider with the utmost care how far 
the mass of the workers has benefited by the change 
By this It must ultimately be judged, for whatever 
may be the eternal value or eternal permanence of 
knowledge m itself, as soon as we apply it to the 
conditions of our life, it must be judged by the effects 
on the whole people and not on the few As a human 
bemgj enjoying the products of mdustry, the happiness 
of the manual worker has an absolutely equal claim 
to moral or legal i onsideration with that of those who 
direct or organise his work 

This will scarcely be questioned nowadays on the 
emplovmg side Are not the “ workers ” on their side 
now readv to agree that, so far as we can judge in 
so difficult a matter, smee the Trade Union action 
and legislation of the last three-quarters of a century, 
the conditions of the working-class are both happier, 
more mtelligent, and more humane than they were 
before Watt mvented the steam-engine ? 

But, It will be said, is not the betterment, if real, 
due not to soence, but to legislation and other 
action necessitated ^ tbe evils which the mdustrud 
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revolution had produced ? Above all, have the 
“ workers ” received a fair share in the increased 
products ? 

On the latter point a decision commanding universal 
assent is impossible There is no absolute standard 
of justice in such affairs If we can be satisfied on the 
general question, that the condition of the workers 
has been appreciably improved by the applications of 
scienco to industry and life, it would be unreasonable 
to seek a mathematical proportion Can we ? Im- 
mediately after the introduction of big machines and 
factory production, we certainly could not The 
herding together of crowds of poor people in hideous, 
hastily constructed, and insanitarv town-dwellings was 
a monstrous evil Even now these conditions too 
largely persist to allow a very roseate picture to be 
drawn But, on the other hand, so much has been 
done to ameliorate them that it would be equally un- 
true to paint quite so black a picture as may be heard 
described from Labour platforms Life has been trans- 
ferred from country to town for the mass of our people, 
and that has its inevitable drawbacks But it is not 
on the whole an unhappy or degraded life Houses 
have been, and are bemg, vastly improved Hours 
of labour have been reduced, and there is not the 
slightest prospect of their return to the condition of 
the early factory years Facilities for education and 
enjoyment have been vastly increased, or rather newly 
created Health is remarkably improved 

One result of the change m mdustry due to science 
IS seldom noted m these discussions, and yet it is erne 
of the most important Mass production and scientific 
machinery have between them thrown up a large new 
class of men mtermediate between the manual workers 
and the capitalist director This class — the foreman, 
the shop-steward, the manager, the man with ex- 
ceptional organising or mechanical ability who mvents 
and sets up on his own account — is the most character- 
istic human product of the mdustrial revolution and 
one of the weightiest factors m modern society Those 
estimatmg the share taken by “ Labour ” m the fruits 
of scientific industry cannot omit this, which is the 
best paid section and nearest to the mainspring More- 
over, m general we may note that those industnes 
which have absorbed most brams in their develop- 
ment, notably engmeenng, also pay the highest wages 
Agriculture, which has up to the present remamed 
most primitive, pays the lowest 
The application of science to industry does not appear, 
therefore, to carry with it the wholesale degradation 
of the working-class as is sometimes contended, though 
the great mass who do purely mechamcal work are 
nghtiy the chief concern of the social reformers and the 
Trade Union Congress F S. M, 
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An Antarctic Saga. 

The Worst Journey tn the World Antarctic, 1910-1913 
By Apsley Cherry-Garrard (In 2 vols ) Vol 1 
Pp lxiv + 300 + 4+30 plates + 4 maps Vol 2 Pp 
viii 4 - 301-585 + 28 plates + 1 map (London, Bombay, 
and Sydney Constable and Co , Ltd , 1922 ) 
63f net 

T his is the sixth book to gi\ e the story, or part of 
the story, of Capt Scott’s last expedition, and 
It IS m some ways the most remarkable of them all 
Mr Cherry-Garrard took part in three of the worst 
journeys ever made in the Antarctic or anywhere else, 
and the iron of his suffenngs has entered into his soul 
and imparted a ferric quality to his recollections He 
writes often with a forceful epigrammatic directness that 
makes one gasp again he falls back into pages of rather 
heavy gomg, for his quotations from the other books on 
the expedition are very numerous, albeit thev are well 
chosen The very first paragraph of the preface sets 
the keynote of simulated cynicism and paradox 
“ This post-war business is martistic, for it is seldom 
that any one does anythmg well for the sake of doing 
It well , and it is un-Christian, if you value Christianity, 
for men are out to hurt and not to heljj — can } ou wonder 
when the Ten ( ommandments were hurled straight 
from the pulpit through good stained glass It is all 
very interestmg and uncomfortable, and it has been a 
great relief to wander back m one’s thoughts and 
correspondence and personal dealings to an age m 
geological tune, so manv hundred years ago, when we 
were artistic Chnstians, domg our jobs as well as we 
were able just because we wished to do them well, 
helping one another with all our strength, and (I speak 
with personal humility) living a life of co-operation m 
the fare of hardships and dangers which has seldom been 
surpassed ” 

This prepares us for the last sentence m the preface, 
which m turn illummates the literary landscape of these 
volumes 

“ My own writmg is my own despair, but it is better 
than It was, and this is directly due to Mr and Mrs 
Bernard Shaw At the age of thirty-five I am delighted 
to acknowledge that my education has at last begun ” 

An author possessed of so humble and hopeful a 
disposition should not take it amiss if a cntic tries to 
help by suggesUons of improvement as well as by 
hearty recogmtion of exceptional candour and artistic 
power 

To begin with, the historical mtroduction detracts 
from the value of the book, of which it occupies sixty- 
four pages It ought to have been much shorter and 
focussed more directly on McMurdo Sound Un- 
fortunately, Mr Cherry-Garrard went direct to Cook’a 
“ Second Voyage " and neglected to check his extracts 
in proof, otherwise he would not speak of “mpissated 
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juice," nor would he Imve quoted a longitude as 
“ 2® East ” without adding Cook’s essential words “ of 
the Cape of Good Hope ’’ On the other hand, he 
omitted to consult the Challenger “ Narrative,” but 
took from some uncited source the surpnsing statement 
that the Challenger ‘‘spent three weeks withm the 
Antarctic Circle,” the actual time having been more 
nearly three hours Later history as summarised iiy 
Mr Cherr\ -Garrard also requires revision Borch- 
grevink should have been mentioned as the first man 
to land on the Ice Barrier and travel over its surface, and 
Armitage might have been named as the leader of the 
first party to ascend to and travel over the great polar 
Plateau 

Incidentally, the paging of the book reveals the fact 
that It was designed as one volume, for vol 2 begins 
with p 301, and as the exigencies of pnnting made it 
difficult to end vol i on p 300 four unnumbered pages 
had to be introduced, and so a singularly clear descrip- 
tion of the embryology of the Emperor penguin bv 
Prof Cossar Ewart, which occupies those pages, has 
necessaril) escaped the index 

As a general account of Scott’s hst expedition Mr 
Cherrv-Garrard’s book surpasses all the others Mr 
Priestley’s book on the northern party, Dr Griffith 
Taylor’s and Mr Pontmg’s on the mam wintering party, 
and Capt Evans’s account of his personal experiences 
are fine books, eac h in its way dealing admirablv with 
special aspects but leaving the expedition as a whole 
unchromcled The two great volumes of Scott’s Last 
Journey giving the official account omit the pre- 
liminary arrangements for the expedition, of which 
Mr Cherry-Garrard gives a racy account, and enter 
too fully into the fears and anxieties of the leader on 
the great southern journey to leave a clear impression 
on the mind Again, the exquisite reproductions of 
Dr Wilson’s beautiful water-colours and the panoramic 
sketches of scenery give to the volumes before us a 
charm that m large part compensates for the very high 
price which their mclusion necessitates 

If poetry be mdeed definable as “ emotion recollected 
m tranquilhty,” Mr Cherry-Garrard has given us a true 
epic of exploraUon IIis emotion was strong and his 
recollection is sardonically calm The descnption of 
the ‘‘ worst journey m the world ” from Cape Evans to 
Cape Crozier m wmter darkness to obtain eggs of the 
Emperor pengum is the most vivid and moving we has e 
met with m polar annals The mellow nobility of 
Wibon’s’ character and the dauntless cheenness and 
resourcefulness of Bowers made them ideal companions 
in a desperate adventure, and despite the deprecatory 
references to hunself we can see that Mr Cherry-Garrard 
tvas not ijnworthy of hts associates To be sure, 
powers would not have worried if all the pengum eggs 
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had been broken, nor would Wilson have taken offence 
at the superior aloofness (real or imaginary) of a 
museum official, whiih hurt the author severely All 
the same, we think the Gilbertian humour and grotesque 
exaggeration of Mr Cherrv-Garrard’s efforts to extort 
from the “ Chief Custodian ” an expression of the value 
of the objects for which three men had put their lives 
to the touch may well be passed by as a piece of 
fnendly banter, for to the general reader it serves 
as an artistic relief to the grim horror of the quest 

The description of the mam southern journey and of 
the ascent and descent of the Beardmore Glacier is a 
most valuable piece of first-hand narrative Still more 
must one appreciate the story of the return of the last 
supportmg party under (apt Evans, which is told 
m large part in the very words of L.ishley, one of the 
two ‘‘ naval ratings ” who saved the life of their leader 
bv heroism as fine as ever was The diarv, given in its 
original lower-dt( k language, is a masterpiece of rugged 
prose that defies all rules of grammar and is incapable 
of imitation 

Ml ( herry-Garrard conveys a good impression of 
the scientific aims of the expedition in untechnical 
words , hut m our opinion the real v ilue of the book is 
as a contribution to polar psvchologv Priestley has 
treated of this aspect of the expedition more formally , 
but here we have a quarrv of the riw material with 
which psychologists will know how to deal As a rule, 
official reports fail m a candid treatment of the human 
element in an expedition, while the unauthorised 
records of subordinates usually fail in trustworthiness 
Yet we know more of the mental state of Cook’s com- 
panions in 1773-75 from Forster’s ill-natured volumes 
than from the great navigator’s own calm narrative, 
and we get delightful sidelights on Sir J.unes Ross from 
M'Cormick’s “ Polar Voyages ” m spite of the conceit 
and short-sightedness of the writer We cannot view 
Mr Cherry -Garrard’s analyses of the character of his 
leader or his comrades as ill-natured, while he is 
certamly totally free from any suggestion of claimmg 
superiority for himself, and, save in the case of the 
“Chief Custodian” referred to above, he is obviously 
sincere 

To future students of polar travellmg this book will 
prove invaluable whether all the opmions put forward 
in It are accepted or not We are reluctant to raise 
controversies that would no longer serve a practical 
purpose , but no future explorer can afford to pass by 
the criticism of the rations used for sledge-travellmg 
or the inquiry mto the real cause of the collapse of 
Scott’s party While the immediate cause was, as 
Scott stated, the shortage of paraffin for heatmg and 
the totally unexpected low temperature pf the air 
the Barrier surface m March, Mr Cherry-Cknaid 
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indicates that an unfortunate dietary had led to the 
slow and gradual undermining of the health of all the 
members, lowenng their vitality to a point which made 
the struggle hopeless The discussion of this subject is 
pamful , but it is scarcely likely that the views put 
forward will be accepted by the survivors of this or 
other polar expeditions without very careful scrutmy 
It must be remembered that only expenence can test 
the sufficiency of anv diet, and that the best theoretical 
views are open to revision m the light of new knowledge 
The War included so many large-scale experiments on 
mal-nutrition that any one criticising Scott or his 
advisers for their views m 1909 must be careful to do so 
with respect only to the state of knowledge at that time 
Capt Scott was a great leader, and it may be that 
the wave of hero-worship which rose to so unprecedented 
a height when the news of his fate became known over- 
shadowed the merely human side of his character 
Even if all that Mr Cherrv-Garrard savs of the strength 
and of the weakness of his late leader stands the test 
of time, the question cannot but anse whether the time 
for such a characterisation has yet come In the 
future It will be a valuable piece of comjiarative study 
to contrast one great leader with another, but it will 
never be fair to compare the searching analysis of 
Capt Scott with the more conventional presentment 
of other leaders whose qualities liave been dealt with, 
let us say with the reticence dictated by Victorian 
standards of consideration for the feelmgs of surviving 
relatives 

We thmk that it mav be possible to combine fearless- 
ness with good taste by placing on record m some safe 
keepmg for future study the most intimate personal 
cnticism of explorers by those who have been most 
closely m contact with them , and we should like to see 
all personal diaries of all the expeditions secured from 
the risk of destruction, especially from the nsk of 
destruction by the wnters themselves m after years, 
by deposit with a responsible institution in trust for 
posterity Hugh Robert Mill 

Indian Irrigation 

Tnenntal Remew of IrrtgaHm tti India, 191&-1931 
Pubhc Works Department of the Government 
of India Pp V -1-332 (Calcutta Government 
Pnntmg Office ) 5 rupees 

I NDIA 1$ a land of many problems, and not the least 
difficult and perplexing is that of irrigation The 
meteorological conditions vary there more than any- 
where else m the world, withm an equivalent area 
The country contains alike the locahty (Cherrapunji) 
with the greatest recorded average annual rainfall 
(460 mches) and and tracts where ram is practically 
unknown More troublesome than these 
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the general irregularity of the mcidence of precipitation, 
Its unequal distribution, its capncious periodicity, itf 
liabihty to entire failure Drought and famme are 
ugly Visitants to a country, but they are only too 
familiar to the unfortunate mhabitants of the land 
of the Moguls 

There is no need, therefore, to enter any plea or make 
any justification for irrigation works m India Not 
merely the happmess and comfort but the very 
existence of many thousands of lives depends upon 
the provision of supplies of water by artificial means 
to the crops durmg the dry season 

The volume before us contains a record of the imga- 
tion works carried out during tlie tnennium 1918-21 
by the Public Works Department of the Government 
of India It also embodies an extremely interestmg 
review of the mception and progress of various under- 
takings of the kmd during a period of some forty years 
The loj million acres irrigated by Government Works 
m 1878-79 have grown to 28 million acres m 1919-20 
Perhaps a better method of forming an idea of the 
works themselves is to speak in terms of channels 
constructed By the year 1900-1 there were 39,143 
miles of Government channel m operation In 1930-21 
this length had mcreased to 55,202 miles Every year 
there has been an average addition of 800 miles 

From an agricultural pomt of view, the tnenmum 
1918-21 consisted of a central prosperous year between 
two lean years In the first year the average deficiency 
m the rainfall throughout the plains was greater than 
m any precedmg year smee 1877 In 1919, on the 
other hand, the precipitation for the whole season was 
5 per cent above the normal In the following year 
another set-back occurred, and the percentage below 
the normal ranged from 13 in the United Provmces to 
no less than 83 m Sind Commenting on these facts 
and their relationship to the imgation works already 
in existence, the report truly says “ But for the works, 
on milhons of acres the crops would never have come to 
matunty , on millions more, no crops at all could have 
been sown , It is safe to say that even 30 years 
ago, many tracts would have suffered from widespread 
fanune which, owing to the facilities now afford^ for 
imgation, passed through the tnennium unscathed ” 

The review of the tnennium penod mcludes a notice 
of the great Tnple Canals project in the Punjab, 
commenced m 1905 and finally completed in 1917 It 
consists of 433 miles of mam canals and branches and ,, 
3010 miles of distnbutanes, m connexion wdth whiclv t 
neaily 30,000 miles of watercourses have also bean 
constructed. The total area commanded is 6850 ^ 
square miles, and it is {voposed that 1,675,000 acjcei p 
be irrigated annudly Another notaWe. uirflff- | 
L taking referred to w tibe Divi Ii^d projectin thcdl|t*tV| 
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of the Kistna river m Madras, which is an attempt to 
effect irrigation on a large scale by pumping The 
installation comprises eight double-tylmder Diesel 
engines, each of 160 h p and driving a centrifugal 
pump capable of discliarguig 73 cu ft per second on a 
12-foot lift Another engine is to be added shortly 
Among the works now in hand is the Sarda Canal m 
the United Provinces Tlie dci ision to construct this 
canal finally settles whit has proliably been the most 
contentious question in the irrigation of India The 
controversy over the matter has lasted for more than 
half a century The canal when constructed will 
irrigate the North-Western districts of Oudh It will 
comprise 478 miles of mam uinals and branches and 
3370 miles of distributaries 
Space docs not admit of reference to other interesting 
schemes which arc desenbed m the report Its 222 
pages are replete with useful information, which will 
repay study by those interested m the subject There 
IS a helpful senes of maps and diagrams, many excellent 
photographs, and some tabular statements showing 
the financial results of the various irrigation operations 
throughout India Brysson Cunningham 

Scientific Societies in the British Isles 

The Year-Book of the 'icienttfic and learned SocteUes oj 
Great Bniatn and Ireland a Record of the Work done 
m Science, Literature and Art during the Sestum npiJ- 
33 by nunieroM Saaette^ and Government JnUHutions 
Compiled from Official Sources Thirty ninth 
Annual Issue Pp vin-374 (London C Griffin 
and Co , Ltd , 1922 ) 155 net 
''HL appearance once more of Messrs Charles 
Griffin’s well-known Year-Book affords us an 
excellent opportunity for taking slock of the position of 
science in the British Isles The volume is arranged in 
the customary style, the yarious bodies dealt with being 
divided among fourteen sections according to the nature 
of their activities In each section again, there is a 
further grouping according to the location of the society, 
institution, or department m London, the Provinces, 
Scotland, or Ireland As is only to be expected, most 
of the more important entries appear in the London 
Ig'oups In each case, some particulars of the society 
or mstitution are given, together with a list of its 
pubhcations during the year when available 
The total number of societies, research departments, 
etc , appearing m the 1922 Year-Book exceeds 550, of 
which It is fair to say that some 480 are concerned, 
directly or mdirectly, with science The remaining 70 
Mre accounted for by literature, history, and law In 
.addition to these, there arc long lists of local societies 
^ find clubs interested m photography, law, or medicine 
distribution of the societies among the various 
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sections is also interesting Section 1, mcluding bodies 
dealing with all branches of science, has 75 entries , 
sections 5 and 7,1 ovenng biology and mechanical science 
respectively, have 90 each , section 13, on arrheeology, 
has 63, while section 14, on medicine has 54 entries 
apart from the long list of loc al medical societies 

The v'arious soi icties and bodies of a similar nature 
appearing in the Year Book can be divided fairly 
sharply into two distim t groups , those which exist for 
the publication of research, and those which are better 
described as functioning for the popularisation and 
spread of knowledge Of the five hundred or so entries 
appearing, about one hundred seem to fall into the 
former group, and of these 14, including the Geo- 
logical Survevs, the Nation il Phvsual I-iboratorv and 
the Roval Observatory at Greenwich, are supported by 
Government 

A mass of similarlv interesting information exists in 
this viUuible publication, and it m.tv seem ungracious 
to ask for more That is howev er, the penalty of pro- 
viding good fare The sub-title of the volume states 
that It dc.ils with the vear 1921-22 but, for example, it 
Is somewhat late in the day to find information on the 
British Association inought up onlv to the hdmburgh 
meeting of 1921 Further we would suggest the in- 
clusion ol the numerous Research Associations now m 
existence, while it would add much to the interest of the 
volume if the number of members of each socictv could 
be indicated A few errors in classifving the entries 
have been notned, for example, the Nature Study 
Socictv ind the bchool Nature-Stndv Union appeir in 
tbe section headed Psvchology These are however, 
minor blemishes in i most valuable publication, which 
we believe is the onlv single volume providing an out- 
line survev of the activities of must if not all, the 
learned societies of the British Isles 


Alutnmium and its Alloys 

Vi) Aluminium and its Alloys By I leut -Col C Grard 
Irinslatcd b> C M Phillips and II W L Phillips 
Pp xx\iii+ 184+ 16 plates (London Constable 
and Co 1921 ) 17J id net 
(2) Jhe Jnstituhon oj Mechanical tngineers Eleventh 
Report to the Alloys Research Committee on Some 
Alloys of 4 luminium {Light Alloys) Dr W 
Rosenham, S L Anhbutt, and Dr D Hanson 
Pp 11-1-256 + 24 plates (London Institution of 
Meclianical Lngineers, 1921 ) 42r 
(i) T lEUr-COL GRARD’b book is essentially a 
I V treatise on the mechaxucal properties of 
aluinmium and some of its commercial alloys The 
extraction of the metal is described in two pages, and 
no mote detail is given than in an elementary textbook, 
M 1 
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although there are several plates showmg the power 
houses of Continental works The account of the 
economic position of the industry is also too meagre 
to be of much use The valuable part of the book 
consists of a long senes of diagrams of mechanical 
properties of metal that has been subjected to various 
thermal and mechanical treatments, and of a corre- 
sponding senes for certam of the light alloys' and for 
the alumimum bronzes Tensile strengths are given 
m metnc and Bntish units — an excellent practice 

The lack of any theoretical discussion depnves 
these sections of much of their value The agemg 
of duralumm and similar alloys is a puzzlmg pheno- 
menon when presented m the form of a mere record 
of tensile and hardness tests, but becomes comprehen- 
sible when considered m the light of microscopical 
and electncal evidence, and mterpreted by means of 
the theory of sohd solutions Most of the photo- 
micrographs represent the copper-alummium alloys, 
commonly called alummium bronzes The writer 
appears to be unaware of the work that has been done 
m this country, at the National Physical Laboratory 
and at the Royal School of Mmes, which has thrown 
so much light on the properties of this metal and of 
the light alloys The book will be found useful chiefly 
for reference, when mformation is sought as to the 
strength, hardness, cupping quality, etc , of the alloys 
with which It deals 

(3) The latest report of the Alloys Research Com- 
mittee IS of a very different standard The recent 
work carried out at the National Physical Laboratory 
has led to the preparation of several new alloys of 
technical importance, the most remarkable bemg the 
alloy “ Y,” which retains its strength and resistance 
to alternatmg stresses at elevated temperatures, and 
IS also resistant to corrosion This alloy contams 
copper, nickel, and magnesium The report includes 
studies of the constitutional diagrams of several of 
the binary and ternary systems, and an mvestigation 
of the causes of age-hardenmg m alumimum alloys 
In this connexion the importance of magnesium sihcide 
as a hardemng agent is shown, and the changes of 
hardness with time and temperature are correlated 
with the changes m solubility of this compound m the 
solid solution The pnnapal castmg alloys are found, 
from measurements extendmg over long periods, to be 
stable m dimensions, and there is no doubt that these 
researches have added to the range of structural 
materials of high quality available to the engineer, 
and that a great future lies before light alloys, smtably 
heat-treated The photo-micrograf^ illustratmg tiie 
volume arc remarkably clear, and their beauty will 
be appreciated by all who have had ocdlsion to prepare 
these alloys for exmmnatum. C. H, Pi 
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Handbuch der hologtschen Arbatsmethoden Heraus- 
gege^n von Prof Dr E Abderhalden Abt V 
Methoden zum Studium der Funktionen der emzelnen 
Organe des tienschen Orgamsmus Teil 3A, Heft 3, 
Lieferung 69 Entwicklungsmechanik Pp 441- 
538 630 marks Abt IX Methoden zur Erfor- 

schung der Leistung des tierischen Orgamsmus Teil , 
1, Heft 3, Lieferung 71 * Allgememe Methoden 
Zoologische allgememe Methoden Pp 97-438 
3i6o marks (Berlm und Wien Urban und 
Schwarzenberg, 1933 ) 

The number of subjects included m these two parts of 
Abderhalden’s great “ Handbuch " precludes, m a short 
notice such as the present, anything beyond a mention 
of the chief topics discussed 
Lieferung 69 is devoted to “ Entwicklungsmechanik ” 
Here Herbst discusses methods of artificial partheno- 
genesis , Gunther Hertwig, the method of irradiation of 
the germ-cells by radium and Rontgen rays , Romeis, 
the technique of mvestigations on the action of organic 
extracts, such as muscle, thyroid, and suprarenal ex- 
tracts, on invertebrates, anuran tadpoles and urodele 
larvae , and Braus, the methods of tissue cultures tn 
intro 

Lieferung 71 is more extensive Przibram is re- 
sponsible for a chapter of about 90 pages on " Livmg 
Material for Biological Investigations ” In this he 
considers the choice of species to be employed m bio- 
chemical researches, how and whence to obtain them, 
their transport and mamtenance, the terranum, the 
aquanum (includmg the setting up and aeration of sea- 
water aquana), and the insectanum In addition, 
there is given some account of the application of 
chemical agencies, the means of obtainmg and mam- 
tammg various degrees of moisture and of pressure, the 
apphcation of mechanical agencies, and the alteration of 
the action of gravity The subjection of the animals 
to the action of electnaty and of magnetism, the 
apphcation of heat and of light (measurement of Ae 
degrees of light, coloured light, ultra-red and ultra-violet 
rays), and the isolation and marking of the subjects of 
the experiments are also dealt with 
Two sections of 40 pages each are devoted to 
methods of preservation of zoological preparations 
and to zootomical techmque The methods of re- 
construction by means of wax or paper plates are 
fully explamed, while shorter but useful sections d«il 
with the preparation of simple text-figures by the 
author, and with the production of transparent museum 
preparations 

Oxidations and Reductions m the Antmal Body By 
Dr H D Dakm Secimd edition (Monographs op 
Biochemistry) Pp 1X-H76 (London Lon^ans, ' 
Green and Co , 1933 ) 6f net ' 

The complex chemical compounds taken as food by^ 
animals are not brought by a single reaction of oxida-' 
tion to their final states of water, carbon dioxide^ Attd 
urea- They pass through many wtennediate stages,, ,, 
which are of great mterest and importtmce, pot oofy ; 
from the purely chemical aspect, but also on 
the fact that many oC th«m play a part m 
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of substances which have a profound influence on 
physiological processes It is the object of Dr Dakin’s 
monograph to describe these mtermediate stages, and 
the reader may be satisfied that he will obtam the latest 
information on the subject The book is to be highly 
recommended It has a good index and a complete 
bibliography The section on carbohydrates has been 
almost entirely rewritten since the previous edition 
The description of oxidations which can proceed with 
the aid of water without free oxygen is of interest in 
Itself, but such processes are of subsidiary importance 
in the higher animals, since these cannot exist without 
free oxygen 

With reference to certain views held as to the signific- 
ance of catalase, the author concludes that there is no 
evidence that this enzyme has any connexion with 
oxidation , it may, however, be of use in decomposing 
excess of hydrogen peroxide, produced in the course 
of autoxidation, mto inactive oxygen The author 
points out that he is not concerned with the thermo- 
dynamics of the various reactions, nor with the cata- 
lytic mechanisms by which they are brought about, 
although he devotes a few pages to autoxidation and 
the peroxide systems, and to the important gluta- 
thione system of Hopkins This omission is not to be 
regarded as a serious defect, because the object of the 
monograph is of a different kind It remmds us, 
however, that there is an urgent need for a monograph 
dealing with the thermodynamics and general physical 
chemistry of the oxidation mechanisms of the livmg 
organism W M B 

A Treatise on the Integral Calculus with Applications, 
Examples, and Problems By J !• dwards Vol 2 
Pp XV + 980 (London Macmillan and Co Ltd , 
1922 ) 50; net 

Iw the second volume of his large treatise on the mtcgral 
calculus, Mr Edwards deals with multiple integrals, 
gamma functions, Dirichlet integrals, definite integrals 
m general, contour integration, elliptic functions, the 
calculus of variations, Fourier series and integrals, 
mean values and probability, and the harmonic analysis 
The volume contains an immense collection of formulae 
and questions extracted from examination papers and 
from the older literature of the subject, which may 
rove useful for reference to the sophisticated reader, 
ut are more likely to repel than to mspire the students 
, for whom the book appears to be mtended 

Mr Edwards is confessedly out of sympathy with 
’ modem tendencies in mathematical education, and 
thmkes ^t students do not learn enough skill in 
man^iulation He prefers that they should devote 
their fenergies to acquirmg proficiency in methods which 
ate in many cases obsolete, rather than that they should 
obtam the same results by a systematic application of 
a few powerful general theorems This tendency is 
paitiCuWly obvious m the chapters on definite integrals 
and on el^tic functions In consequence, that resi- 
' dnum.of problems for which the older methods are stdl 
tha most suitable receives rather less than justice His 
attSe trf the methods of differentiation and integration 
^ integKd sign, change of the order of uitegra- 
eto^> ss uncnffcM, and is not likely to conduce to 
thinfeing on mese important subjects His defini- 
l^bfajlmsctioii of a complex variable is unsatisfactory, 
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and entirely misses the point in failing tp emphasise 
the crucial importance of the existence of a unique 
derivative In the bibliography of the chapters on the 
calculus of vanations he refers the reader to a number 
of obsolete treatises, but ignores the important modem 
works of Hadamard and lOieser 
The teacher of to-day mav use this work for reference 
himself but he will scarcely wish his pupils to make 
their first acquamtance with the processes of analjrsis 
from Its pages E G C Poole 

Farm Buildings By W A Foster and Deane G 
Carter (Agricultural Engmeenng Senes ) Pp xv 
+ 377 (New York J Wiley and Sons, Inc , 

London Chapman and Hall, Ltd , 1922 ) 15^ net 
The little work under notice is intended to guide the 
Amencan farmer and agricultural student in designing 
and constructing farm buildmgs It is stated that 
farm buildings have had their most rapid development 
in America in the years since 1910 Pnor to that one 
could, and indeed still can, find the early buildmgs put 
up by the first settlers, made of logs, if trees were 
abundant, or of sods or boards if they were not, as 
happened on the prairies Now, however, these rough 
constructions have largely disappeared, or remain only 
as stores of subsidiary importance, and their plate is 
taken by large new and characteristic-looking structures 
of steel and concrete The change is not only one of 
convenience it represents a great savmg on the farm 
It IS estimated that at least 100,000,000 dollars is lost 
annually to American farmers through depreciation of 
farm machinery due to lack of proper housing , that 
200,000,000 dollars are lost annually owing to the con- 
sumption of badly stored food by rats , and further, that 
considerable mcreases in milk and meat production 
could be obtained if the animals were better housed 
The authors discuss the best tvpes of barns, stables, 
cowsheds, pigstyes, etc , and give many illustrations 
showing how to adapt the design to the available situa- 
tion or space, and what materials should be used in 
construction 

The Lnglish agricultural student will find the volume 
of particular interest for its sections on silos, pigstyes, 
and cattlc-shcds, and for a fund of mformation showing 
how the Amencan farmer, suffering from even greater 
shortage of labour than his British confrere, has never- 
theless succeeded in pulling up buildings of undoubted 
utilit> 

British North Borneo An Account of its History, Re- 
sources and Native Inbes By Owen Rutter Pp 
xvi+ 404+ plates (London, Bombay, and Sydney 

Constable and Co , Ltd , 1922 ) 21s net 
Although Sir West Ridgeway, the chairman of the 
British North Borneo Company, contnbutes a preface 
to this volume, it is m no sense an oflicial pubhcation. 
This will be appreciated by those who arc conversant 
with recent cnticisms of the company’s methods of 
administration The author is both fair and unbiassed. 
The story of North Borneo is not without stirring 
mcident In the last century its coast was miest^ 
with pirates, whose extermmation was first undotalcen 
seriously in 1845 mstigation of Raiah Brooke of 
Sarawak Their subjugation was completed only in 
1879, the year the British North Borneo Company was 
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formed Of the numerous native nsmgs with which 
the company has had to deal, the most formidable was 
that headed by the redoubtable Mat Saleh, who was 
defeated and killed in 1899 
Mr Rutter gives a very complete account of the 
geography and economic resources of the country, of 
which, however, the greater part is still undeveloped 
The native population offers many points of interest 
to the ethnologist The Dusuns and Muruts, the up- 
countrv agricultural population, are of Indonesian 
stock The coastal peoples, Bajau, Illanun, and others, 
represent an incursion of Malayan stock The latter 
are Mahommedans, while the former arc pagan A 
remarkable feature in the religious beliefs of some of 
the Dusuns is the cult of the sacred jar, m each of which 
a small company of relatives has a joint ownership 

Incandescent Lighting Bv S I Levy (Ihtman’s 
( ommon ( ommodities and Industries ) Pp x + 129 
(London 'sir Isaac Pitman and Sons, Ltd , 1922 ) 
net 

The author has produced an interesting and well- 
written book which gives a good historical account of 
the development of artificial lighting , particular 
attention being given to incandescent lighting A 
chapter is devoted to the growth of the rare earth 
industrv I he dramatic discovery of rich deposits of 
monazite in the British Lmpire, and notably at 1 ravan- 
core in India during the War, was a great help to this 
country , the sands at Travancore contain more than 
45 per cent of monazite The processes of extracting 
pure thorium compounds from monazite demand great 
ingenuity, and they are well described Descriptions 
are also given of the recent great improvements in the 
manufacture of incandescent mantles The author 
gives a very fair comparison of the costs of oil, gas, and 
electnc methods of lighting The average c.indle- 
power (formerly called the mean spherical candle- 
power) should, however, have been taken as the basis 
of the comparison and not the mean horizontal candle- 
power 

Lubrication and Lubricants a Concise Treatment on the 
Theory and Practice of Lubrication , the Physical, 
Chemical, and Mechanical Properties and Testing of 
Liquid and Solid Lubricants , with Notes on Recent 
Developments and Examples from Practice , for En- 
gineers, Chemists, and Students By J H Hyde 
(Pitman's Technical Primers ) Pp x + n4 (Lon- 
don Sir Isaac Pitman and Sons, Ltd , 1922 ) 
2S (sd net 

Although very uneven, the h(tle book under notice is 
interestmg The definitions are usually rather care- 
lessly given, if at all Thus, in the chemical section 
(which IS not very satisfactory) neither the iodine nor 
the acetylf^Iue is explained, although both are quoted 
Langmuir^ name is incorrectly spelt throughout the 
book The ch^ter on recent developments is of 
interest, and deals among other matters with the varia- 
tion of efficiency with temperature and the effect of 
adding vegetable to mmeral oils We have previously 
commented on the very ambitious titles of the small 
books in this series , the remark applies m the present 
volume, and any one who expects what he might from 
the title will be disappomted 
NO 2786, VOL III] 


Molybdenum Ores By Dr R H Rastall (Imperial 
Institute Monographs on Mineral Resources with 
Special Reference to the British Empire ) Pp ix -t- 86 
(London J Murray, 1922 ) $s net 
The molybdenum minerals, their origin and mining, 
are dealt with, and an account of the metallurgy of 
molybdenum is also included in this work The account 
of the electrical treatment on p <; does not seem com- 
plete, as no mention is made of the furnace charge. 
The sections on the sources of supply appear to be ex- 
haustive, nearly every reported occurrence of molyb- 
denum being mentioned, together with the production, 
if any The table on p 12 indicates that the demands 
for the metal are limited , the production in 1918 was 
equivalent to about 800 metric tons of metal , that in 
1921 was only 7 tons The principal use is in the pre- 
paration of special steels , a lower amount of molvb- 
denum will replai e tungsten m a high speed tool steel, 
and a small amount of moly bdenum is said to improve 
a mild structural steel 

History of Chemistry By Dr h P Venable Pp 
VI1-H69 (London and Sydney D C Heath and 

Co , 1922 ) 5s net 

Dr Venable’s “ History of Chemistry ” is a second 
edition of a book that appeared in 1894 A history of 
chemistry which contains no illustrations or diagrams, 
and in which formul® are used only m the few 
passages where their historical development is under 
consideration, must be subject to serious limitations 
and in the nature of things cannot be much more than 
a sketch It is not quite clear to the reviewer what 
type of reader will be attracted bv such a sketch , but 
It IS likely that the well read student of chemistry will 
find some interest m this brief outline, and may be led 
by It to follow up the history of his science in some 
volume in which more details are given 
The Elements of Scientific Psychology By Prof Knight 
Dunlap Pp 368 (London Henry Kimpton, 
1922 ) i8s net 

The author has here produced one of the best and 
most useful of the many text-books now available on 
psychology He is a good experimentalist, and is 
thoroughly alive to the importance of a knowledge of 
physiology to the psychological student He shows 
himself able at the same time to mamtain a distmctively 
psychological pomt of view The mam faults of the 
book are that it attempts to cover too much ground, 
and that occasionally it presents, as text-book matenal, 
conclusions which require to be subjected to much 
further research 

Grundzuge einer Physioklimatologie der Festlander 
Von Dr Wilh R Eckardt Pp v-(-i23 (Berlin 
Gebruder Borntraeger, 1922 ) 4J 6 d 
Dr Eckardt has produced a useful little book, which 
aims at giving an outlme, accordmg to the most recent 
investigations, of the distnbution of temperature, 
pressure, and precipitation m the mam land-masses 
Particular attention is paid to Europe There are a 
number of sketch maps and diagrams, and a short 
bibliography The book gives m a convenient and 
authontative way mformation that is not generally 
accessible m a collected form It should prove very 
acceptable to students of geography. 
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Letters to the Editor 

[TAe Editor does not hold ktmtelf responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond smth 
the •writers of, rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

The Wegener Hypothesis of Continental Drift 

The chief value of the discvission on the Wegener 
hwothesis js that it has given rise to a reconsideration 
of the problems presented by the configuration and 
relations of the major features of the earth s suiface 
The elaborate structure of theory built up bv Dr 
Wegener, and so effectively criticised by Mr l^ke (see 
Nature, February 17, p 226) will have few if any 
thorough-going defenders in this country but some of 
its leading features cannot be lightly dismissed Mr 
Crook (Nature, February 24 p 255) has recalled to 
our notice the suggestions put forward by Osmond 
Fisher and later by W R Pickering, that the separa 
tion of the moon from the earth, which Sir George 
Darwin believed to have resulted from tidal action 
took pin e in the region now' occupied by the Pacific 
that our satellite took with it three quarters of the 
earth s crust, and that the remaining quarter from 
which our continents trace their descent has since 
split up into fragments which have drifted apart over 
the heavier fluid magma below, leaving c banncls 
between them the most important of which is now 
the Atlantic Ocean Here we hive an interesting 
approximation to certain of the assumptions of the 
Wegener hypothesis , but both Osmond Pisher and 
Pickering it will be noticed considered the separation 
of the continents to be the result of a general drift 
towards the Pacific In this they differ from Wegener 
who attributes it to a varying lag of the earth s crust 
relatively to its interior so that one portion bet ime 
separated from another 

If the former view is well founded there should be 
a certain amount of symmetry about an equatorial 
diameter drawn to the centre of the P icific from its 
antipodes in Africa It is therefore interesting to 
note that Prof Sollas in a communication to the ! 
Geological Society in 11)03 (Q J G ‘s vol <59 pp 184-8) 
declares that ' an axis of terrestrial symmetry ’ 

" passes through the middle of Afnca on the one side, 
and the Pacific Ocean on the other, ' a depression m 
the Pacific corresponding to a dome in \fnca He 
is inclined to accept Osmond Fisher s hypothesis that 
the Pacific owes its origin to the birth of the moon, 
and suggests that the African dome represented an 
unsuccessful attempt on the opposite side of the world 
„ to give birth to a second satellite This symmetry is 
li IS true, obscured by the east and west folding which 
18 such a frequent feature m the earth s crust, and is 
attributed by Wegener to a drift awav from the poles 
towards the equator but is not improbably the result 
of a< movement from the equatorial region to the poles 
due to the slowing down of the earth s rotation and 
consequent decrease of the ellipticity of its figure and 
of the equatorial protuberance 

Like Mr Crook, Prof Sollas follows Suess m believ 
ing that the Atlantic owes its origin not to continental 
movement but to the foundering of the tract which it 
now occupies My pnncipal object in writing is to 
point out that the hypothesis of the drifting apart of 
North and South America from Europe and Africa is 
, qtute consistent with that of a subsidence and sub- 
mergence of a great part of the ocean area that now 
separates them , and that the Igtter is in fact the 
A /oonsequence of the former 

e,v«ience, based on similarity of lithological 
^^(dhwki^rs and fossil contents of the rocks, that South 
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America east of the Andes and the Falkland Islands 
were once in much closer proximity to Africa, is to 
my mind conclusive, and scarcely less is that of a 
former association of a great part of India and of 
Australia with Africa There seems too, e\ cry reason 
to believe that, although masked m places by other 
tendencies, there has been a general movement of the 
lighter continental crust or Sial from Africa towards 
the Pacific 1 his appe irs to be a drift from a region 
of a comparatively low gravity to one of higher 
gravity 

As we have seen, Wegener and others believe that 
the earth s crust lags behind the solid core as a result 
of tidal letardation and that this lag vanes from point 
to point If this is the case the folded mountains 
that have their roots deep in the earth’s interior will 
no doubt have a smaller lag than other portions of the 
earth s crust, and therefore as Prof ]oly suggests a 
relative movement from west to east How far such 
movements are of importance it is at present im- 
possible to say 

Whatever may be the ultimate causes of the relative 
movement of continents thc^ can only be effective 
when they operate m a direction in w hich the earth’s 
crust does not possess sufficient ngidity to oppose 
them We can no longer suppose that there is a fluid 
substratum to the earth s crust It is probable that 
the solid crystallised /one below the oceans is usually 
fifteen to twenty miles m thickniss and at those 
depths the enormous pressure of 90 to 1 20 tons to the 
ineh will give a comparatively high ngiditv at the 
temperature of about Soo-” C that may there prevail 
even to an uncrystalhsed magma W'herc, however, 
i great thickness of sediment has accumulated in the 
neighbourhood of a continent on a sea-bottom, it w ill — 
as Dana was the first to point out — bv acting as a 
blanket cause the temperature pf the rocks beneath to 
rise and become less rigid especially if they arc basic 
in composition In this rise of temperature, Fhof 
Joly believes radioactivity plays an important part 
At the same time the area concerned will sink slowly 
to satisfy the requirements of isostasy forming a 
trough parallel to the coast line If a period of com- 
pression in a direction at right angles to the coast 
supervenes, the rocks will yield to it and the trough 
will be laterally compressed and deepened while the 
sedimentary accumulations are thrown into folds In 
this way the land masses surrounding the Pacific have 
been enabled graduallv to advance inwards from its 
circumference their progress being marked by folded 
mountam ranges Yet the Pacific, as a whole apart 
from the marginal portions being comparatively free 
from sedimentation has preserved its rigidity and 
successfully resisted conifiression 

On the other hand, there seems reason to believe 
that \fnca is in the mam the centre of a region of 
tension, due to the outward drift of contmental 
masses m the circumstances already desenbed It is 
obvious that the separation caused by such a move- 
ment must involve a deficiency of raatenal in the 
separating tract, and a loss of stability on the margin 
of the separated masses Sometimes the blocks into 
which they are divided by jointing will fall forward 
one upon another hke a succession of bricks and so 
give nse to a number of faults dipping away from the 
nft Examples of this are seen in Skye and Caithness 
More usually the slow subcrustal movement towards 
the line of fracture will carry the solid crust with it 
The result will bo a senes of faults hading towards 
the region of tension and with a downthrow m that 
direction In North Devon and Cornwall I have 
shown that there is evidence that there h^ been ft 
general debacle of the rOcks towards the west in Ter- 
tiary tunes North-west and south-east faults oocu- 
every tew yards with a considerable hade to the south- 
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west , but the shckensides show that the movement 
was oblique, partly down the fault planes and partly 
parallel to the strike of the faults to the north-west, 
the latter component being the more important, so 
that the total movement to the west must have been 
considerable At the same time there has been a 
general tilt of the country in that direction 1 am given 
to understand that somewhat similar faulting occurs 
in the South of Ireland, and no doubt, it exists else- 
where on the eastern shores of the Atlantic The total 
westward movement visible on the land does not 
amount to more than a few miles, but the downward 
displacement that accompanied it must have resulted 
in the submergence of a large area to the west, and the 
same structures, no doubt, extend still farther in that 
direction under the sea In the actual neighbourhood 
of the rift (to use the convenient term employed by 
Prof J W Gregory) there may well be a complete 
absence of the Sial, so that the Sima would be found 
close below the abysmal deposits of the deep sea, as 
Wegener supposed to be the case There is, however, 
no reason to suppose that the opposite shores of the 
continents represent the actual margins of the nft, 
and we cannot expect to find the close correspond- 
ence between them which he endeavours unsuccess- 
fully to demonstrate Submanne plateaus rising in 
the midst of greater depths may represent portions 
of Sial submerged between two rifts 

The solution of these problems should be regarded 
as an urgent task for the immediate future Ihere is 
little doubt that further information with regard to 
the density of rocks below the sea-bottom would result 
from the systematic measurement of the vanation of 
gravity at sea with concurrent determination of its 
depth The new metliods that are now available are 
at once more rapid and more trustworthy than those 
previously employed, and might well be earned out 
either by the Navy or the great ocean liners Valuable 
information too, will be yielded by the Efitvbs 
balance with respect to the rocks below the sea in the 
immediate neighbourhood of the shore 

John W Evans 


The Function of Mendellan Genes 

In Nature of March s there appears a letter from 
Mr Julian Huxley on “The Function of Mendehan 
Genes ’’ in which he cnticises a paragraph in a review 
of mine published in Nature of Januaiy 20 As I 
think that the difference between Mr Huxley and 
myself is due to a certain extent to a misunderstanding 
of my meaning perhaps you will allow me space to 
make a bnef reply 

Mr Huxleys main point is that in treating 
Mendehan genes as measures of pathological damage 
to the hereditary substance, I forgot that each dis- 
covery of a presumably pathological mutant gene 
implied the existence of an allelomorphic normal 
gene in the type, and that in this way we were 
enabled to analyse the hereditary machinery of the 

•The paragraph to which Mr Huxley alludes was a 
small item m a review devoted to vitalism Mr 
Huxlev and I had a prolonged battle In Science 
Progress last year, and perhaps before long we may 
have another friendly encounter in the same journal 
As he alludes to this contest in a footnote, I may 
here say that he is incorrect m statmg that he forced 
me to admit that not all mutations were pathological 
All I said was that I could not make such a umversad 
statement without examimng each case, but I may 
add that I have yet to meet with the Mendelian 
mutation which is not pathological My answer to 
Mr Huxley is that of course I recognise the existence 
of hypothetical allelomorphic normal genes, which 
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taken together make up the hereditary machinery of 
the tjrpe, but I doubt the value of the analysis of 
this machmery into genes at all The only analysis 
of the hereditary complex which seems to me to be 
at all interesting or fruitful, is its dissociation into 
the factors out of which it was actually historically 
built up I regard this complex as the sohdification, 
so to speak, of the reactions of the race to the varying 
experiences through which they have gone dunng past 
ages New habits have been superposed on old ones, 
\nth accompanying modifications of structure, and 
when we have unravelled this history completely, we 
have given as exhaustive an account of the origin of 
the hereditary machinery as is possible 

The normal " gene ” is an imagmary section of this 
machinery invented to account for the damage which 
a mutant gene introduces Mr Huxley alludes to 
the existence of multiple allelomorphs as proving that 
the recessive mutant gene is not the mere absence 
of something which we call the dominant gene I 
think that a senes of multiple allelomorphs inevitably 
suggests a graded series of varying degrees of damage, 
or, as we may phrase it, a series of increasing intensities 
of defect Such a series is given by the mutants of 
the red eye of the wild Drosophila These are listed 
as vermilion scarlet, cherry, pink, eosin cream, and 
white ! What other plausible explanation can be 
given of these than the gradual disappearance of the 
dark red pigment of the normal eye ? 

One of the mutant genes of Drosophila produces a 
vanation termed ' balloon wmg “ In insects showing 
this vanation the two layers of ectoderm forming the 
wing are widely divaricated from each other, the 
space between them bemg occupied by a bubble of 
air Now there is a general consensus of opmion 
based on palieontology, embryology, and comparative 
anatomy as to the evolutionary history of insects’ 
wings They began as slight lateral extensions of 
the dorsal terga of the thorax at first in all three seg- 
ments , but later they were confined to the posterior 
two segments In the beginning they served merely 
as parachute planes to break the fall of the insect 
when It leaped into the air , inter, as they grew longer 
and flexible, they became capable of independent 
movement, and so developed mto the vaned types of 
wing found at the present day On what phase, one 
may ask, of this history of progressive functional 
evolution does the existence of the balloon wmg 
mutant throw the smallest light ? 

We are gradually learning to recognise that the 
body of an animal is built up by the co-operation of 
the semi-mdependent growths of a number of tissues 
and organs which, however, mutually limit and deter- 
mine the extent of each other’s growth The com- 
promise which is arrived at, is expressed in the normal 
specific or racial structure of the ammal, and may be 
expressed by the term ' regulator^’ balance ’’ When 
the race is exposed to new surroundings, the regulatory 
balance is altered and a new race is evolved This 
accounts for the fact noticed by Sturtevant that 
allied species differ from one another in numbers of 
minute pomts affecting all the organs of the body, 
whereas mutations are characterised by marked dif- 
ferences affectmg only one or two organs Mutations 
may be defined as pathological disturbances of thik 
regulatory balance , if they are so severe as to pro- 
duce a noticeable effect on the offsprmg when intro- 
duced by only one parent, they are dominant , li 

X effects are only apparent when boto parents are 
ted, they are recessive 

Mr Huxley's comparison of the mutant black 
mouse to the melanic local races of wild species ft 
unfortunate The black mouse (which I h?ive oftetf 
reared) is covered with a fur of so uniform colom a» 
I to make at exceptional among mammals It may 
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compared to the vanous melanic sports which occur 
W other species of mammal, such as the black leopard 
I have seen a black individual among a litter of the 
common Canadian squirrel 
''On the other hand, a melanic local race implies a 
new regulatory balance As an example of the rela- 
tion of racial character to the environment, I may 
mention the common red grouse of Scotland supposed 
to be the only species of bird peculiar to Britaui In 
Europe there is the allied species of willow grouse, 
difiering in having the tips of the primaries white 
and in turnmg white in winter When a Scotch 
landowner imported the willow grouse he found that 
in two or three generations they became indistinguish- 
able from tlie red grouse and when red grouse were 
introduced into Norway, thev reverted in a few 
generations to a form indistinguishable from the 
willow grouse E W MacBride 

Zoological Department 

Imperial College of Science, 

March 5 

Deftnltlons and Laws of Motion In the 
“ Prlncipla ” 

Ik his recent interesting article (Naturf February 
17) on the Definitions and Laws of Motion in the 
" Prmcipia,” Sir George GreenhiU reopens a very old 
discussion (Nature, voI 39, 1888-9) It might have 
been expected that the lapse of one-third of a century 
would have been sufficient for reconciliation of the 
en^neer and the physicist Every scientifically 
trained engineer knows as Sir George Greenhtll 
knows, that no confusion is introduced by the employ- 
ment of a given multiplier or divisor in every term of 
an equation 

The only new feature now gi\ en in the mathematical 
discussion lies in his equation (i), 

Wv/g=F/. 

in which it is insisted that the g a> a divisor must be 
attached to the v and not to the W But m the 
weight problem, this merely makes the equation an 
identity with W = F , and, if we introduce F as a non- 
gravitational force, say by the use of a spring-balance, 
or a column of compressed air, etc still giving t its 
old value, we find a aifferent average F, and therefore 
a different W, at different localities It is tins local 
variation of W which reveals to the physicist an 
absence of that aspect of invariance, the excstence of 
Which he, as a scientific man, feels compelled to search 
for And his search is not in vain , for he finds that, 
with V, t, and average or actual F (non-gravitational) 
all constant, W ts proTOrtional to g, and therefore 
the attachment of g to W is justified, in bis belief, b> 
Nature In fact, he has come into contact with the 
'*tlUUfriae vts tnstta 

I have never known any student of engmeenng 
who, havmg first had a normal training in physics 
' felt compellra, in his engineering studies, to alter his 
ideas. He knows that his " factor of safety ’ in 
constructional details is large enough to covet such 
f variations of g as he meets with in practice 1 he real 
quarrel (if it still exists) is only one regarding the use 
Of the word “ pound,” and the context in the engineer s 
or the physicist’s statement usually prevents confusion, 
tjrven It it were not the case, as I have always found it 
to bo, that the student of engmeenng is quite wiUmg 
,to speakr frhm deafness requires it, of the mass of a 
/^bohqd ana the weight of a rxiuad 
' I do not agree with Sir (^rge Greenhill that Mach 
in spying that Newton’s Def I w only a 
'c4efiln!&n of density I regai;d it as presummg that 
menniiig of density is known, so that the definition 
1# fitnlly one of the quanMas matenae, to which the 
pfs tnsUa ox tnnita massae is proportional 
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It then implies the physical law that inertia is inde- 
pendent of the form of aggregation, and depends, for 
a specific material, only on the extent of the aggrega- 
tion Nor do I agree with him that Newton s use of 
many different words for the name of the same thing 
was undesirable We must remember that Newton 
was the pioneer introducing new ideas and requiring 
therefore to use every form of phraseology or nomen- 
clature that might help to make them underst inrlable 
Sir George Greenhill disagrees with 1 ait and credits 
him with the honour of introducing innovations Now 
Tait was a modest man and a loyalist towards 
Newton He gives the honour to Newton, whose 
interpreter only he was Ihe further statements on 
this point made in Sir George Greenhill s second 
article do not alter the position 

Tait s wise words {I c ) of a third of a century ago 
are well worth attending to to-day, apart from 
electrons He said ‘ mass is the personal 

property of a body one of the invariable things in 
nature — and not an accidental property dependent, 
for Its amount and even its very existence on the 
momentary surroundings The letter M has hitherto 
been used by Newtonians in this sense If anyone 
has since attached to it another and different sense he 
is responsible for the consequent confusion Would 
It not be well if Prof Greeuhill, and the School to 
which he has ittached himself, would kindly leave to 
Newtonians their M as defined for them by their 
Master and (with severely logical consistency) turn 
It upside down (thus W) when they wish to embody 
their own revolutionary definition > No Newtonian 
will refuse to recognise Wv’/ig as a correct expression 
for so much energy —though he will probably think 
it lx>th clumsy and complex, and will prefer to write 
as usual his Mu*/2 W PtuuiL 

University College, Dundee 


In his article under the above title in Nature of 
February 17 Sir George Greenhill expresses the 
opinion that it would be worth while to examine the 
previous state of the theory of dynamics to see what 
laws were current before the statemrnt as given by 
Newton The evidence of Newton on this point is 
often overlooked, though it is noted by 1 ait In the 
scholium to Corollary VI on the Third Law of Motion, 
Newton fnely n knowledges the work of his pre- 
decessors 

‘ Hactenus principia trsdidi a mathematicis recepta 
et expencntia multiphci conhrmati Per leges diias 
primas et corollana duo prima Galilaeus mvenit 
descensuro gravium esse m cluplicat 1 ratione tempons 
et niotum projectilium fieri in parabola , conspirante 
cxpenentia, nisi quatenus motus ilh per aens resisten- 
tiam aliquantulum retardantur ” 

In tlicse days of the hlctcher trolley and Atwood’s 
machine it would be interesting to know what were 
the experiments Newton had in mind as confirming 
dynamical princmlcs Mach has pointed out the great 
achievement of Galileo in arnving at the First Law of 
Motion but he does not assign him credit for a 
knowledge of the Second Law It is quite apparent 
from the above quotation that in the time of Newton 
there existed a tradition that Galileo’s teachmg of 
djmamics embodied the Second Law as enunciated m 
the " Pnncipia ” This is borne out by Lagrange m his 
introduction to the second part of hes ' M6camque 
Analytique,” in which he states that the Second 
Law IS contamed in the note added by Viviani at the 
suggestion of Galileo to the ” Dialo^es of Two New 
Sciences’ (Eng Trans Crew and De Salvjo, p 184), de- 
duang that the speeds falling down planes of different 
inclinations but of the same height are equal In 
this note it is assumed as self-evident that the 
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accelerations of a given body are as the forces pro 
clucing them This result combined with the fact 
that all bodies have the same gravitational accelera- 
tion corresponds to the form (f/a’=a/g) recommended 
for elementary teaching and favoured by Sii George 
Greenhill 

The acknowledgment which Newton makes to 
Wren, W ilhs and Huvgtns for the discovery of the 
laws of impatt is generally known in connexion with 
his description of his own experiments on impact 
Ills attitude towards these experiments is different 
from that of the critical exposition of dynamics of 
to dav in which the Ihird Law is placed in the position 
of honour from w hicli the Second Law is deri\ ed by 
observation or experiment With Newton, however 
the 1 hird I aw requires justification as shown b\ the 
conclusion of his description of his experiments on 
impat t, atqiio ideo actionem et rcactioncni esse 
aeqiiales ' 

t)ne other extract is worth\ of attention Under 
Definition HI of mainiae vis n sita Newton remarks. 

Per inertiam matenac fit ut corpus omne dt statu 
siio Vf 1 tjuiesccndi vcl moveiidi difhculter detiirbctiir 
This objectivi \icw of inertia is better adapted for 
the general qualitatice introduction to inertial nuu,s 
than the innate view consequent on an initial state- 
ment of the r irst I aw This objectn e view frequently 
finds expression in elementary text-books but might 
recen e greater emphasis in view of the electromagnetic 
theory of inertia and the initial discrimination 
between inertial mass and graiitational mass forced 
on us by the modern theory of rclaticity The 
quantitative definition of mass as a measure of inertia 
merely interprets ’ difficulter deturbotiir in terms 
of acceleration t\ e may say then as a preliminary 
to a more exact definition mass is a measure of the 
difliciilty of accelerating i body 

F t HvcKiTr 

College of Science for Ireland 
Dublin 


The Resonance Theory of HearlnH 
I HAvr been reading with great interest various 
accounts of ingenious models made to illustrate the 
resonant e theory of hearmg but I have been un- 
fortun ite enough to miss any clear reference to any 
structure in the cochlea which could respond on a 
hysical basis to all vibrations which are capable of 
eing appreciated bv the human ear or rathei nervous 
system 

1 have before me a pianoforte with a register of 
seven octaves, containing wires which vary from about 
150 cm in length and more than 04 cm in diameter to 
wires 10 cm long and tightly stretched If the range 
were continued to the eleven possible octaves the 
extreme dimensions would be proportionately modi- 
fied being lengthened m the one case and shortened 
in the other Ihis 1 take it, is the best pianoforte 
manufacturers can do, and that if they could have 
used shorter or finer wires they would have done so 
Let us turn then to the human cochlea and form 
some idea of its dimensions relative to such an instru- 
ment It consists of a tube coiled two-and-a-half 
times about 3^ mm in length, and varying from 
4 mm to 1 mm in diameter The total cubic con- 
tents of the cochlea, according to Sir Arthur Keith, 
are 70 cubic mm The thircf canal of the cochlea 
has a diameter v arying from o 5 mm to o 8 mm The 
basilar membrane has, according to Keith, a diameter 
varying from 017 mm to o 4 mm , with an average 
area of 13 2 sq mm 

If the cochlea as a whole be considered it can be 
likened in size to a stout silk thread 35 mm in length 
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If the third canal of the cochlea alone be considered 
It can be likened to a silk thread 35 mm m length with 
an average width of o 5 mm 

How is it possible to imagine structures of this order 
of magnitude capable of difterential resonance to the 
vibrations of sound ’ From the abilitv of the investi- 
gators who have been dealing with the problem, I 
am certain that such an elementary difficulty cannot 
have escaped them foi a moment, but I shall be grate- 
ful to any physicist w ho will throw light on a problem 
w hich IS as difficult as it is fascinating If the presence 
of anatomical resonatois capable of responding to 
vibrations of the varying length indicated can be 
demonstrated the resonance theory can well be con- 
sidered Otherwise it must be abandoned 

JAMFS W BARRnr 
105 Collins Street, Melbourne, 

January 5 


Sir jAMts Barrfti s letter expresses a difficulty iti 
the way of acceptance of the resonance theory which 
I believe to be more generally felt than perhaps any 
other namely the dilficiilty of conceiving that a 
structure so minute as the cochlea which may be 
(ompared in si/e to a small split pea can contain a 
series of resonators capable of responding to some 
4000 separate tones extending over about ii octaves 
When we compare the suite of strings of a piano, 
which will resend only to 85 separate tones in 7 
octaves, although they occupy with tin ir case a space 
of 10 to !■) cubic feet, and weigh several himcfred- 
weight the whole conception sexms indeed bizarre 
and absurd 

This difficulty may be considered under two head- 
ings 

1) How to account for the minuteness of the scale 

2) How it IS jKissible to have such a wide range of 
tones within so small a cubic space 

(i) Scale — If it be granted that we are to look for 
our resonating elements in the transverse fibres of the 
basilar membrane the scale of the cochlea will be 
determined by the length of these fibres This again 
will be determined by the formula 
Number of vibrations per sec 
= - * / tensi on in dynes 

2 X length of string \ mass of unit length'of string 



It is obvious that in this formula, for any particular 
value of n, I can be given any value we choose by 
assigning suitable values to i and m Theoretically, 
there is no reason why the resonators should not be 
10 or even 1000 times smaller tlian they are in the 
cochtea Practically the limits of what is possible 
are set by the strength, fineness, and flexibility of 
the materials available The particular factor which 
renders this extraordinary reduction of scale possible 
is that in the cochlea the factor m is large out of all 
proportions with what obtains m any of our stringed 
instruments This result is attained by the beautiful 
mechanical device of loading the strings each with a 
definite mass of cochlear fluid 

(2) Dtfferenttahon — The fibres of the basilar mem- 
brane are difiercntiated for length, tension, and mass 
just as are the piano strings Accepting Keith’s 
measurements, the difierentiation for length is 
sufficient to account for li octaves that for mass 
(as determined by the ' fluid load ”) for about 2! 
octaves The remaimng six to seven octaves of the 
audible scale must be due to variations of tension, as 
applied by the spiral ligament This means a pro- 
portion of something like i to 3000 or 10,000 between 



March 24, 1923] 


NATURE 


397 


tlvo lowest and highest tension In a good section of 
the cochlea the Miral ligament will be seen to exhibit 
a progressive differentiation in bulk and closeness of 
texture not inconsistent with such extremes of tension 
Further, the upper and lower limit of tension can be 
roughly calculated, and the resulting values are 
possible ones The highest is only about a quarter 
of the breaking strain of tendinous structures of the 
same fineness 

Helmholtz recognised quite clearly the bearing of 
the " load ” on the basilar fibres in rendermg possible 
the small scale of the cochlea though he failed to 
realise the progressive differentiation of the fibres for 
mass thereby efiected He says, ‘ That such short 
strings should be capable of corresponding with ^uch 
deep tones must be explained by their being loaded 
m the bamilar membrane with all kind of solid forma- 
tions , the fluid of both galleries in the cochlea must 
also be considered as weighting the membrane because 
it cannot move without a kind of wave motion in that 
fluid " (second English edition translated by A T 
Ellis, p 1x6) 

No doubt if Helmholtz had known the anatomical 
structure of the spiral hgament, which w as described 
by Albert Gray in 1900, the whole mechanism of the 
cochlea would have been clear to him 

Georgf Wilkinson 

387 Glossop Road Sheffield 


Stirling’s Theorem 

In starting from dn = i and then making dn infini- 
tesimal, Dr Satterly s demonstration m Naturl of 
February 17, p 220, is scarcely convincing and 
error mtroduced by this step is rcpiesented m 
answer by the absence of the factor t/Jn or the term 
I log n neither of which is entirely negligible when n 
IS large I suggest the following adaptation of his 
proof, which avoids, I think, the inconsistency referred 
to above 

^8 1 ** - log '« = log (« + 1) 

by Taylor's theorem 
(D +DVI2 + ) log l« = log n + i/n + 


all terms on the nght being negligible after the first 
when n is large 


= g(i-D/2+*D*-i-)log« 
= jlogndn-^ log n +/tln + 
«=Mlog» - « - jflogw -tC 


Against Dr Mortensen’s view, that the sucking disc 
of Brachiolaria is a relatively recent acquisition. 
Prof MacBnde would cite me as in substantial 
agreement with himself (Nature January 13) That 
agreement extends to our common belief that all 
groups of echinoderms have passed through a fixed 
stage at some time in their ancestral history On 
the precise relation of that fixed stage to the adult 
structure in the case of the starfish, we do not agree 
Dr Mortensen it appears, is one of those who support 
my particular view The sucking disc of the Brachio- 
lana has certainly been regarded by me as by Prof 
MacBnde as confirmatory evidence of the general 
theory But if as Dr Mortensen now suggests, it 
be a secondary development, the theory does not 
necessanly fall, and Dr Mortensen distinctly says 
that It does not On the other hand assuming Dr 
Mortensen to be correct in his assertion that the 
forms with such a larva are only the more specialised, 
the sucker may none the less perpetuate an ancestral 
structure 

Until the geological history of the starfishes has 
been more fully worked out along the lines followed 
by Dr W K Spencer it is safer to express no opmion 
on the classification of the forms now living 

F A Bather 

March ii 

Constitution of Black Maketu Sand 

We have made i careful chemical and X-ray 
analysis of the black sand from Maketu, N Z from 
winch Dr Alexander Scott believed he had isolated 
the oxide of a new element We are able to confirm 
Prof Bohr s conclusion that no new element is present 

Starting with 1000 grams of the sand we obtained 
1 7 grams of material free from silica and insoluble 
m sulphuric acid Fusion with sodium bisulphate 
did not bring this into solution, thus confirming Dr 
Scott s experience, but it is interesting to note that 
on fusion wnth potassium bisulphate the residue went 
into solution completely and was founij by both 
chemical and X-ray analysis to consist of about 
equal parts of iron and aluminium Prof Bohr 
found an appreciable quantity of titanium in the 
residue, while we found no more than a trace , but as 
our residue was oiil> o 2 jier cent of the ore our 
extraction was probably more complete 

C J &MITHELLS 
F b Goucher 

Research Laboratories 

General Electric Co , Ltd , 

Wembley March 8 


Scientific Periodicals for Czech Students 


The constant can readily be evaluated by the use 
of Wallis's expression for r 

James Strachan 
20 Woodside Terrace, Darlmgton, 

February 23 


Echlnoderm Larvse.and their Bearing on 
Glaselfiication 

j Xbough loth to prolong this discussion, I wish, m 
islraess tto Dr Mortensen and myself, to say that 
Ji, dtd not accuse Dr Mortensen of regarding the 
^ <#liinodenn metamorphosis as a case of metagenesis 
■"What I dW wntd m nature for December 8, 1921, 
Meats to agno entirely with Dr Mortonsen's state- 
j 10, 1923— a statement accepted by 


I have recently received a most earnest and pathetic 
request from a group of Czech students at tiie Uni- 
versity of Pra^e asking me whether this Society could 
send them an English scientific periodical Unfortun- 
ately we have no funds for this, but it has struck me 
that it might be possible for some of your subscribers, 
who perhaps do not have their copies of Nature 
bound, to let me have them to send to these students 
It would be a really- kmd and chantable act, and 
would be helpful in promotmg the good feeling between 
ourselves and the Czecho-Slovaks, which is so useful 
at the present time 

If the papers were to be sent from London, I could 
arranp to call for them at stated times, so Uiat no 
trouble of packing or postage would be involv^ 

B O TUFNKtt 

'The Czech Society of Great Britain, 

Kensington Palace Mansions, W 8, March a 

M 2 
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The Egyptian World in the Time of Tutankhamen 

By Dr H R Hau 


''T^HE name of Tutankhamen, king of Egypt, whose 
-i- reign may with comparative certainty he 
placed in the decade 1360-1350 b c , is now a household 
word, and is probably known to many who have never 
heard of Thothmes or Rameses The discovery of his 
tomb at Thebes by Lord Carnarvon and Mr Howard 
Carter, with its wealth of funerary furniture and the 
magnificent state which prnbablv enshrines the actual 
body of the kmg, has made Tutankhamen familiar to 
all , so that, at any rate for the time, we regard him 
as the typical Egyptian pharaoh of his age But, as a 
matter of fact, he was an ephemeral and undistinguished 
monarch personally, and his short reign is onlv remark- 
able for one fact, the return of Eg>pt to the pol>theistie 
faith of her forefathers after the short episode of the 
Disk-worshipping heresyof his father-in-law Aklienaten, 
the artist, poet, and pacificist, one of the most extra- 
ordmary figures of the ancient world 
Akhenaten is the outstanding figure of his century, 
but he, again, is not the typical great king of his time 
It IS his father, Amanhatpe or Amenhotep III , the 
Memnon of the Greeks, who can rightly claim that 
position Akhenaten was too strange .ind unconven- 
tional a figure Tutankhamen began by following the 
heresy of his father-in-law, but in his day the reaction 
came, and the great god Amen of Thebes, king of the 
gods and head of the imperial pantheon, returned to his 
own It IS probably on this account that 1 utankhamen 
was buried m the magnificent splendour that we see 
Amen-Ra and his triumphant priests saw to it that the 
returned prodigal received fitting burial, with all the 
provision that the old religion could give him to ensure 
his dignity and well-being m the next world 
It is at The moment of his return to the national 
religion’s fold that we survey the state of the world as 
known to the Egyptians, for to go further afield would 
bear us into endless paths of speculation Egypt and 
Mesopotamia give us the only known chronological 
bases for real history at this time , to go outside their 
world, into the Bronre Age of Western Europe, for 
example, would be to cast loose from the control of 
known dates and events and to speculate merely as to 
the probable growth of civilisation, not to write history 
What was the world like outside Egypt, as known to 
the Egyptians, m Tutankhamen’s day ? 

About 1580 B c the Syrian and Canaanite mvaders 
who had donunated Egypt for at least two centuries, 
the Hyksos or Shepherd-Kings, had been expelled by 
force, and the Egyptians, filled with the spirit of 
revanche, had in their turn imposed their rule on the 
lands of their oppressors The raids of the earlier 
kmgs of the XVIIIth Dynasty, which now occupied 
the throne of Thebes, had crystallised under Thutmases, 
or Thothmes, III mto a settled policy of conquest and 
empire, and Amenhotep III was the undisputed ruler 
of Svria, Palestine, and Phoenicia 
These countries were regarded by the kmgs of 
Babylon and Assyria as the rightful domains of the 
kmg of Egypt, their peoples as his subjects He was 
their lord m peace and war Egyptian residents and 
generals controlled the native princes The Egyptian 
frontier ran from the Amanus and north of the Aleppan 
NO. 2786, VOL. Ill] 


distnct to the Euphrates near Carchemish, and thence 
down the nver for some distance, till it turned off and 
ceased in the undefined wastes of the desert, reappearmg 
at the head of the gulf of Akabah, m the land of Edom 
The great historical cities of Syria, Aleppo Carchemish, 
Damascus, and Jerusalem , the Phoenician cities of the 
coast from Arvad m the north, past Byblos, of old an 
Egyptian centre, Tyre, and Sidon to Akko in the 
south , the towns of the Philistme coast, from Dor to 
Gaza , liad already existed for centuries But though 
the Phoenicians were there, the Philistmes were not 
yet in the land which afterwards bore their name, 
Palestine They did not arrive m Canaan till nearly 
two centuries later 

Outside the Egyptian border to the west, in the days 
of Amenhotep III , the ancient kmgdom of Babylonia 
existed in august but somewhat faded and inert 
majesty, as old as Egypt and as proud, but weak 
and querulous, trusting to the power of old renown as 
her protection against attack rather than to warlike 
prowess Officially she now bore the name of Karduni- 
yash, an appellation given her by the kmgs of her 
foreign Kassite dynastv, a race of conquerors, probably 
of Indo-European origm, who had come from beyond 
the Z^igros some four < entuncs before 

North of her, on the Tigris, was Assyria, also an 
ancient power, but younger, Babylonian m culture, 
but more purelv Semitic m rai e , and rejecting the 
claim to suzerainty which Babylon sought to impose 
on her To the west of Assyria was the ill-defined 
kingdom of Mitonm, the land of Northern Mesopotamia 
between the Khabur, the Euphrates, and the moun- 
tains of Diarbekir, mhabited by an intrusive race of 
uncertain origin ruled by kmgs probably, like the 
Kassites, of Aryan origm 

Farther west, beyond Taurus, was the confederation 
of tribes of the Anatolian Ilittites, who owed allegiance 
to an overlord, the “ Sun ” of Khatti, reignmg in 
central Anatolia, at a city represented by the modem 
Boghkz Koi, east of the Halys The ancient Semitic 
population of Cappodoria no longer existed, having 
been destroyed or expelled by the Hittites 

Hittite tribes had already crossed the Taurus, in- 
habited the districts of Alepjjo and Carchemish, and 
had even pushed outposts down as far south as 
Palestine, where they lived under Egyptian rule, side 
by side with the Canaanites and with Aryans from 
Mitanni. 

South of the Anatolian Hittites was Cilicia, in- 
habited by a kindred race, of whose culture we ^ow 
little, but that it owed much, probably, both to the 
Hittite and to the Syrian 

The island of Cyprus, the people of which also were 
racially related to the Anatolians, probably, had re- 
cently been conquered by iEgean tnbes from Rhodes 
and Greece itself, who brought with them the Mycenaean 
culture, now be^nmg m Greece to take the place of 
the Mmoan civilisation of Crete from which it was 
denved The Mmoan avilisation was now eebpsed on 
account of the collapse of the dommion of l&aossos, 
which had sent ambassadors to Egypt in the days of 
Thothmes III 
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This was, leaving out of account the Sudan in the 
south and the wild Libyan tnbes to the west, the 
world as known to the Egyptians Of Italy, they 
probably had as yet no knowledge 

Towards the end of the reign of Amcnhotep III a 
revolution broke out in Syria and Palestine Shub- 
biluhuma or Suppilulius, king of the Hittites, a 
monarch full of guile, aspired to oust Egypt from the 
control of Svria and to destroy Mitanni He found 
tools ready to his hand in certain discontented and 
rebellious Amorite princes of the Lebanon and in the 
Phoenicians of Arvad , and stirred up strife Amenhotep 
quelled the revolt for a time, but it broke out again, 
and when his extraordinary son, Akhenatcn, ascended 
the throne, the whole countrv seethed with turmoil 

The new king was interested only in his project of 
reforming the Egyptian religion , he was a man of art 
and of peace, and for the first time in history , perhaps, 
a great kmg refused to go forth to war, and allowed his 
dommions to fall awav from him 

Palestine and Syria were in < haos Wandering 
tribes, among them those Khabin who have been 
credibly identified with the Hebrews, overran the land, 
the Hittite princes of the south revolted, and with 
them certain chiefs of Aryan (? Mitanman) origin who 
also had settled there under the Egyptian dommion 
The Canaanite chiefs and Phoenician princes who 
remained faithful were gradually borne down in the 
absence of help from Egypt, and at the end of Akhen- 
aten’s reign the whole country had fallen away from the 
king 

In Tutankhamen’s day the great prince Huv may 
represent himself on the walls of his tomb, as he does, 
bringing Semitic chiefs to offer tribute to his majesty, 
but we see that this can have been but a farce the 
king’s writ ran no farther than the coast of the Slieph- 
elah, probably In the north the Amoritcs had but 
exchanged one master for another, for they now be- 
came the vassals of the Ilitlites, albeit under a looser 
control than that of Egypt I he Hittitc control of 
Syria continued unchallenged till the days of Scti I 
and Rameses II , fifty years later, when Egypt ess.vyed 
to reimpose her yoke on the Semites I^ng wars 
ensued, waged directly by Egypt against the Hittitcs, 
until about 1279 b c a peace of exhaustion was con- 
cluded between the protagonists, a peace of which wc 
have the full protocol, signed and sealed by the Great 
of Egypt and the Great King of Khatti, couched 
m diplomatic and legal phraseology that might have 
issued from a modem chancellery It was a com- 


promise of her old Asiatic dominion Egypt retamed 
only Palestine , Syria fell to the Hittites and remamed 
theirs till, eighty vears later, the invasion of the 
Philistmes and their seafaring allies from the North 
overthrew the Hittite kingdom and tore Palestine 
Itself from Egypt 

Tutankluimen,then, was confronted across his attenu- 
ated frontier by a far more formidable foe than the 
Babylonuin could ever be Mitanm was gone — de- 
stroyed bv Shubbiluliuma after all help from Egypt 
had proved vain Assyria, trustmg in the prowess of 
her soldiers, kept her independence of both Babvlon 
ind Khatti , Shubbiluliuma seems prudently to have 
let her be Her kmg, Ashur-uballit was a long-lived 
and probably i politic as well as a doughty ruler 
Somewhat liter, m the time of Rameses II , Shal- 
maneser, king of Assyria, was a much more jxiwerful 
monarch than the Babylonian Kadashman-turgu, and 
It was partly m apprehension of his power, probably, 
that Rameses and Khattusilis, the Hittite ruler, finally 
compromised their differences 

llie collision of different national civilisations at this 
time produced none of the mutual approximations that 
might have been expected Only Egypt began to 
show Signs, more accentuated later of Semitic in- 
fluenre m her culture Babylon, however, shows no 
signs of Egyptian influence the Hittites perhaps a 
little, the Mycenseans more But there is no landslide 
m <iny direction anywhere Each people remained 
faithful to Its traditions There were colonies of 
Mycenaean artists as of Semitic and even Hittite 
craftsmen in Egypt But though the Egyptians prized 
and used Greek products, we find nr direct imitation of 
Minoan art even m the free and untrammelled 1 gyptian 
art of Akhenaten’s time though the works of the 
Minoan artists must have ippealcd to the realistic and 
truth-loving king There is no trace of Minoan or of 
Mesopotamian influence yet m any of the objects of 
Egyptian art discovered in Tutankhamen’s tomb of 
winch photographs have been published the weird 
heads, ior example, of one ol the gilded couches that 
have been thought to be Mesopotamian m aspect are 
merely heads of the Egyptian goddess Ihoueris m her 
fierce and ty phonic character Wc should, m fact, 
expect Mesopotamian influence less than Minoan or 
even Hittite The Ihouens-head was idapted by the 
Mmoans for the heads of their water-demons 

Such, m brief survey, are the mam characteristics of 
the outer world known to I utankhamen and his people, 
and of Egypt’s relations with it 


Recent Advances m Photographic Theory^ 

By Dr t E K Mkes 


'T’'HE study of the physico-chemical relations 
on which depend the form m which a pre- 
apttate is produced has been developed by a number 
of workers m »ecent years, and its application to the 
TOecipitation of silver halide has been studied by 
Leppard and Tnvelh In his earlier work Tnvelli 
made a large number of photomicrographs of emulsions 
laJten from standard photographic plates and films, 

' OwuniwlostlMi No tSj iTom the Reaeareb Labcinto^ of the Eestnun 
aodSk tjamua Fton e lecture delivered belore the Frenldin isatitute 
, STmidelfitaie oo December 7, 19» 
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one of which is reproduced in Fig 1 It will be seen 
that the silver bromide grains, of which the emulsion 
is composed, are of very varied sizes, there being 
present a large number of small grains, down to the 
limit of those visible with a microscope, and a smaller 
number of large grains, mcludmg some of very much 
greater area than the smallest grams present The 
largest grams are all polygons, with angles of 60° and 
120° There is a tendency to round of! the comers 
and edges of the small grains, so that the smallest 
grams appear to be more or less spherical 
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A study of these small spherical grains by R B 
Wilsey, however, usmg the methods of X-ray crystal 
analysis, shows that even the smallest grains are still 
definitely trystallme and have the same structure 
as the large grains, the crystallme form being a cubic 
lattice 

So long ago as 1915 it was realised that the dis- 
tribution of the different sizes of grains in an emulsion 
might play a very important part in detcrmming the 
characteristics of that emulsion The problem was 
to measure the distribution of the grains , that is, 
the number of grains of a given size which occurred 
in an emulsion and the variation of the number with 
the size of the gram This problem has often arisen 
in scientific work It has been studied in connexion 
with suspensions of all kinds Various mdirect 
methods of attacking the problem have been suggested 
It is possible to get determmations by settlmg the 
emulsion, taking advantage of the fact that the larger 
particles will settle most rapidly according to Stokes’s 
law, but the direct method is, clearly, to spread out 
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a thm layer of the emulsion and to count the different 
sizes of grams occurrmg m it Tnvelli photomicro- 
graphed a thmly coated emulsion at an enlargement 
of 2500 diameters, enlarged the negatives to 10,000 
diameters, outlmed all the grains of these enlargements, 
and then plammetered the grams and obtamed tables 
showmg the areas of the different grams present, at 
least a thousand grains being counted for each emulsion 
Sheppard and Wightman obtained the same results 
by the use of the camera lucida instead of photo- 
micrography From these tables curves were obtamed 
showmg the relation between the size of grams and 
the number present for several standard emulsions 
Fig 2 shows the results for the portrait film and slow- 
lantem emulsions It will be seen that the curve 
shows a distribution of sizes of gram which corresponds 
approximately to a probability curve, the maximum 
number of particles bemg of a diameter of approxi- 
mately 05^, the particles both smaller and Wger 
than this being fewer, until we have very few par- 
ticles indeed of larger size than a 7 and also few of 
smaller size than 02^ On this small side no par- 
ticles can be measured less than o a /t, because this is 
the limit of the resolvmg power of the microscope 
It M probable, however, that curves siiowing 
diameters will not be of real value, because the con- 
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trollmg factor will not be the diameter of the particles, 
but thar projective area, as shown in Fig 3 
Svedberg mvestigated systematically the relation 
between the size and sensitiveness of grams m photo- 
graphic emulsions He prepared emulsions so thinly 
* SIZE - rKauCHcr cum 



coated that the grains were all m single layers, and 
counted the grams of different sizes by classifying 
them into four classes The emulsions were then 
exposed and developed and the developed silver 
removed, the remainmg grains, representing those 
which had not been made developable by the action 
of light, being counted In this way curves could be 
obtained showmg the sensitiveness of the grains of 
each class, and it was found, as might be expected, 
that the larger grains were much more sensitive than 
the smaller grams 

Svedberg next assumed that the product of the 
light action m the halide gram — that is, the substance 
of the latent image — consists of small centres distributed 



uuuugii uie gram or tnrougft the light-affected part of 
the gram, and that these centres are distributed ' 
accordmg to the laws of chance If a plate be developed 
for a veiy short time the grams show these centies 
M small black spots upon thefn This was shown by 
Hodgson as early as 1917 (Fig 4) 

Not only did Svedberg demonstrate the 
of these crotres, but he also made {jam then relatKai to 
the silver broftude grains by photograp hing the gnkj$i|^ 
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before development by deep red light, then develop- 
ing for a short time and removing the undeveloped 
halide On the plate there are tlien left small dots, 
and comparisons with the first plate showed these 
to correspond with the silver halide grams originally 
present 

Svedberg has shown that the number of centres 
produced m this way by initial development increases 
with the exposure in accordance with the usual photo- 
graphic laws, and it might be assumed that the dis- 
covery of these centres produced during development 
is a proof of discreteness in the action of light upon 
the gram, and that they must result from a structure 
in the silver bromide grams existing cither before 
exposure or produced during exposure, and corre- 
sponding, for example, to sjKits of sensitiveness 
While the evidence for this seems very great, it must 
be remembered that we know nothing about these 
centres until development takes phee, and that even 
if the whole grain were equally affec ted by the action of 
light and changed to the same extent we should still 
expect development to take place first at some local 



spot corresponding to slight surface differences m the 
gram A sheet of metal immersed in acid, for example, 
will not be attacked uniformly all over the surface 
Because of the impurities, action will start at in- 
dividual pomts 

In a very important paper, loy has given measure- 
ments showmg that the number of nuclei produced 
on initial development are proportional to the number 
of grams which become developable on complete 
devdopment, and that the larger grams not only 
have more nuclei on account of their size, but that 
these nuclei are also more sensitive to light than those 
m the smaller grains, the sensitivity of a gram bemg 
the Sensitivity of its most sensitive nucleus Svedberg 
Gopsiders that the number of developable centres 
pCT lifnt area of gram surface is a measure of the light 
, sensitivity bf the silver halide of the emulsion From 
Toy's work It would seem to be doubtful whether we 
‘ ^ spvak «f,the light sensitivity of the halide itself 
of the nucleus theory, smee this will vary 
^ >lfith dkb Size of the gram ' 

« ’ ^Reoendy, a number of phenomena have been observed 
axe very difficult to explain by the use of the 
t^lissical Vave theo^ of light, and it seems not unlikely 
tnay be necessary to turn to a theory havmg 
to the corpuscular theory As a first 
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step towards this, Max Planck suggested his now 
well-known quantum hypothesis, according to which 
an atom radiating energy liberates it in discrete quanta, 
the amount of energy corresponding to each quantum 
being a constant multiplied by the frequency of the 
light Bohr adopted Rutherford’s theory of the 
structure of the atom, considering the atom to consist 
of a nut lens ( ontammg an electron rarrv ing a positive 
charge of cIk tricitv, and to be surrounded by one or 
more electrons carrying a negative charge the i lei trons 
revolving about the positive nucleus itself He 
imagined tint the elei trons revolve without radiating, 
but that when an electron suffers some violent sliock 
It gives up cnirgv, and this energy is radiated <md has 
the V due ot Planck’s quantum Thus, if an electron, 
by the sudden impact of another electron for example, 
is thrown out of an atom and is attracted back to its 
plaee hv the nucleus, then, as it falls bark, it will 
send out a pulse of energy, and it will he seen at once 
that, if light IS produced by such a behaviour of elec- 
trons, It IS inhcrenth probable that it will be radiated 
m pulses rather than lontinuouslv Since, according 
to Bolir, the frequency of the vibration emitted is 
exactly proportional to the energy which the electron 
releises Planck’s quantum conclition is fulfilled, and 
wc have (he famou-> equation, 

w here V is the voltage acting on the electron charge e, 

V is the freciuency, and h is Planck’s constant 
In an X-ray tube the discharge of electricity is 
in the form of a stream of eorpus(;lcs travelling with a 
verv high velocity, which depends upon the voltage 
of the electric current applied to the tube When 
these corpuscles strike the target their energy is 
radiated m the form of X-rays and we know that 
these X-rays partake very closely of the nature of 
light, except that the length of the waves is about 
one-thousandth of those of light or, what is the same 
thing, their frequency is a thousand times as great 
It IS to this that they owe their great penetrating power 
On the classical wave theory' of light, then, we 
should imagine that an X-ray tube havmg its target 
bombarded bv the stieam of corpuscles produced by 
the current would emit waves of X-rays spreadmg 
into space, just as waves of light are imagmed to 
spread from a source , but now comes a great difficulty 
When these X-ray waves travelling out pass through 
a gas and are absorbed, they cause the molecules of 
the gas to emit electrons, and these electrons are 
emitted with almost exactly the same velocity as the 
electrons m the tube which produced the X-rays 
themselves The extraordinary nature of this phenome- 
non is well illustrated by Sir William Bragg in a recent 
article He takes as an analogy the dropping of a 
log ot wood into the sea from a height of one hundred 
feet A wave radiates away from where it falls , the 
wave spreads , its energy is more and more widdy 
distributed , the npples die away , at a short distance; 
a few hundred yards, perhaps, the effect will apparently 
disappear If the water were perfectly free from 
viscosity, and there were no other causes to fntter 
away the energy of the waves, they would travel 
mde&utely, always diminishing in their he^ht Noy,, 
at some pouit, say a thiRisand miles away, ^ese now 
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microscopic ripples encounter a wooden ship We I 
should expect that they would produce no effect, j 
especially as they may have passed many other ships 
without having affected them, but, for some reason, 
as these tiny ripples reach the ship, a plank of the 
same weight as the log is hurled out of the ship to a 
height of exactly one hundred feet, and the whole 
energy which was originally supplied by the log fallmg 
into the water is concentrated upon the ejection of 
the plank It will be seen at once how inadequate 
the wave theorj is to account for this phenomenon 
Similar difficulties occur in connexion with photo- 
electricity or the liheration of electrons under the 
influence of hglit 

The method bv which a photographic emulsion 
adds up light during a long exposure has alwajs been 
a great problem when it is considered from the point 
of view of the classical wave theorv If we accept 
the idea that the grains of silver halide in an emulsion 
arc exposed to a continuous flood of light from a distant 
star, for example, then each gram must be imagined 
to be integrating light until it has received enough 
to make it developable Smcc the exposure required 
m astronomical photography is frequently very long, 
we must consider that the grains continue to integrate 
the light for manv hours, and it is difficult to imagine 
any mechanism which would enable them to do this 
The difficulty is enhanced by the fact that even a 
very brief exposure continues to produce an effect 
after an interruption of a long period, so that if all 
the grains have been affected by the first exposure, 
the) must be capable of storing energy quite in- 
sufficient to make them developable and to hold this 
energy for a long period, and then resume its accumula- 
tion at the level where the interruption occurs In 
the same way, when we study the exposure of the 
individual grains, even if we could imagme some 
mechanism by which the grains could store up the 
energy falling upon them until they became develop- 
able, we should expect that all the grams of the same 
size would become developable at the same time, 
unless, indeed, we assume the process of exposure to 
be autocatalytic in nature When grains are exammed 
under the microscope, however, some of them are 
found to have been affected before others If we 
imagme that they all have become exposed to a uniform 
flood of light, we must consider that these grams differ 
m sensitiveness among themselves, and that the 
possibility of change on exposure, so that they become 
developable, is due to the presence of a sensitiser 
This may be either concentrated unequally in the 
different grams or may form centres of sensitiveness 
similar to those supposed to exist by Svedberg and 
other workers in the field, who think that the centres 
found at the begmnmg of development are the origin 
of sensitiveness, and are present from the time of 
making the emulsion 

If we had no pnor knowledge of the wave theory of 
light, however, it is clear that the simplest explanation 
of the sensitiveness of different grains would be that, 
mstead of a continuous flow of light m the form of 
waves on to sensitive films, the light was fallmg upon 
it as a ram of projectiles, and that these projectiles 
made developable any grams that they hit, the grains 
that were missed not being developable, but bemg 
NO. 2786, VOL m] 


hit later if they contmued to be exposed to the radia- 
tion Naturally, the bigger the grams the more 
hkcly are they to be hit, so that a calculation can be 
made of the relation between the size and the per- 
centage number of grains whidi will become develop- 
able after a given exposure 

Silberstein suggests that the projectiles rather than 
being called “ corpuscles,” which gives the idea that 
they are round, should be i ailed “light darts,” and 
should be imagined to consist of a long tram of waves 
of very small diameter travelling with the velocity 
of light 

It IS obvious that this theory of light darts would 
meet the difficulties whu h are offered by the phenomena 
of X-ravs and photo-electncity to the idea of a con- 
tinuous wave front, while not excluding the possibility 
of the formation of interference and diffraction effects 
At first sight It would seem to offer a solution of the 
problem of the integration of exposure by the silver 
halide grains of the emulsion, smee we might assume 
that, instead of a gram mtegratmg energy falling 
upon It until It had received enough to make it de- 
velopable, It was not affected at all until struck bj a 
quantum of light, and then became developable com- 
pletely If this was so, however, we should expect 
that the amount of energy necessary to make a gram 
developable would be, on the average, one quantum, and 
at most a few quanta, more than one bemg necessary 
because of the chance that a fresh gram would not be 
struck by every “ light dart ” fallmg upon the emul- 
sion, some falling between the grains and others 
striking grains which were already developable 

In some work which has just been started in our 
laboratory we are gettmg results from which I thmk 
we may conclude as a preliminary statement that, for 
high-speed emulsions, several hundred quanta of violet 
light are necessary per gram m order to make the gram 
developable If this is confirmed, the light dart 
hypothesis would seem to be scarcely sufficient by 
Itself to explam the mtegration of energy by the emul- 
sion, and we are thrown back on to the idea of differ- 
ential sensitiveness among the grains, or of spots of 
limited area on the grains, so that of the hundreds 
of quanta striking a gram onlv one may be considered 
to be operative, the rest falling upon the insensitive 
portions of the gram Suppose that the fraction of 
a gram which is sensitive is «, and this consists of 
an average of K spots of id area, then 
Ka)«=*a 

Now, if a grain has no spots, it will be quite insensitive 
and will not be developable, no matter how long it is 
exposed, so that the value of K and o can be deter- 
mmed experimentally by counting the grams left 
over after a very prolongw exposure 

In any case, a question of great importance m con- 
nexion with the latent image is the amount of enerw 
required to make the silver hahde developable If me 
new determmations show that several hundred quanta 
of violet hght per gram are necessary, then a revision of 
ideas relatmg to the latent image itself will follow, as 
compared with those ideas denvS from the belief that 
the energy available "is only one quantum per grain, in 
which case it is clear that the latent imtigenniStdepwd 
upon a change occurring m a smgle atom of silvet or 
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halogen, since the only work we can imagine one 
quantum capable of doing is to release a single electron 
from an atom If several hundred quanta per gram 
are available, then it is clear that not one atom of 
silver per grain may be affected, but that several 
hundred atoms may be changed, and that an appren- 
able, though very small, amount of chemical decom- 
position may be effected hy the energy available 
More important still, quantitative differences in the 
amount of latent image present in a gram become 
possible If only one quantum per gram is available, 
a grain is either exposed or not exposed, hut if energy 
corresponding to an amount of several hundred quanta 
IS used, we might imagine that a gram could become 
partly exposed, so that, for example, it might be 
developable bv a developer of high reduction potential 


but not by one of lower potential Moreover, 
grams might clearly be of different degrees of 
sensitiveness — that is, they might require different 
amounts of energy to make them developable — and 
the whole idea of quantitative differem es m sensitive- 
ness and exposure, which is so difficult if we imagine 
one quantum of energy per gram to be sufficient to 
produce a complete (hange m the gram wliuh will 
make it developable, becomes perfectly intelligible 
On the other hand, the division of the sensitive area 
into a numbtr of small sensitive spots, which accords 
with the ideas both of Silberstein and those of other 
workers such as Svodberg who have located sensitive- 
ness m “ centres,” would still enable us to retain the 
idea that a single quantum of energy is sufficient for 
exposure if it reaches one sensitive spot 


Obit 

Dr James Gow 

'"jPHh lamented death on bebruary 16 of Dr James 
A Gow, formerly headmaster of Westminster School, 
and author of “ A Short History of (jrcek Mathe- 
matics,” calls lor notice m Nature Lducated at 
Kmg’s College School, Gow went to Trinitv College,* 
Cambridge, in 1871, and was 3rd (lassie and Chan- 
cellor’s classical medallist m 1875 He was elected 
fellow of Trinity m 1876, the year in which it was 
observed as a curiosity that the four fellows of T rimty 
then elected all had monosyllabic names and mustered 
no more than fifteen letters between them Cox, 
Hicks, Lord, Gow Three of them, including Gow, 
rowed for the histone Second Trinity Boat Club, now 
extinct 

Gow’s mmd was alert, quick, and versatile , he 
could have succeeded at almost anything he undertook 
The son of an artist, he had himself decided talent 
m the same direction , he was, as an undergraduate, 
devoted to music But his mam work was in classics, 
and even there his mterests were vjry varied Ills 
fellowship dissertation was on the origm of gram- 
matical gender , he edited the Odes and Lpodes and 
the Satires of Horace , and he produced one of the 
most useful books ever wntten for schoolboys, a “ Com- 
panion to School Classics ” — a pioneer work which gave 
a lead to more ambitious and bulky handliooks since 
issued from the University Presses and elsewhere 
' The “ Short History of Greek Mathematics ” is 
another prpof of Grow’s versatility His original m- 
tention was to write a history of the city of Alexandria 
He contemplated a chapter m that work which should 
deal with the mathematical school from Euclid to 
Diophantus But this project led him insensibly to 
more general mathematical topics, such as the develop- 
ment of numeral systems, Egyptian arithmetic, Greek 
calculation and Greek theory of numbers, with the 
result that the material accumulated became too 
extensive for^a chapter m a more general history, 
and he decided to make Greek mathematics the subject 
of a se[»u:ate work Such a book was very much 
wanted, here, too, he was breakmg new ground 
, Thefe were thm recent and important German works 
• by Bretsdm<adcr, Hankel, and Moritz Cantor, but no 
j Jwk w English at all comprehensive The under- 
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taking was the more arduous in that Gow had made 
no special study of mathematics since his sihool- 
dav s, and it is no small proficiency m mathcmatii s that 
Is required for the compilation of such a history The 
work proved a little uneven owing to the fact that 
the arithmetical portion was written on a scale too 
large to allow of the history of geometry bemg treated 
with equal fulness if the whole work was to be in a 
reasonable compass , and Gow realised that with 
“ a history like this the utility will no doubt 
vary as the brevitv ” (p 145') 

The best possible test of a book is, perhaps, the 
impression that it makes upon a reader who takes it 
up thirty or forty vears after its publication This 
book sbvnds the test well It is true that the mass 
of the material that must be mcluded appeared to 
Gow at times to be overwhelming for he speaks m 
his preface of the labour having ofien been dreary 
But this certainly would not be gathered from the 
finished work, which is from first to last anything but 
dreary Many things m it have necessarily been super- 
seded as the result of subsequent researches, hut the 
book <an still be read with the same pleasure as it 
aroused on its first appearance T L H 


Rev William Wilks 

Horticulture is the poorer by the sudden death 
on March 2 of the Rev William Wilks, vicar of Shirley, 
Crovdon, 1879-1^12 The son of Dr G b Wilks, 
bom at Ashford, Kent, on October 19, 1843, William 
Wilks was educated at Clapham and Pembroke College, 
Cambridge, where he took his degree m 1864 He was 
mtended to follow his father’s profession, but forsaking 
tliat course, after studymg at Wells, he took orders,, 
and was appointed curate of Croydon m 1866 The 
rest of his life, except for his annual holiday on the 
(jintment, or latterly m Scotland, was spent m that 
neighbourhood, and when in 1912 he resigned his 
vicarage he went to live and garden next door at the 
“ Wilderness ” which he had built, and where he died 

There is no need to speak here of Mr Wdks’s parish 
work-^the concourse of local people at hu funeral 
at l^irley showed how it was appreciated — but rather 
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of his work m and for horticulture For nearly sixty 
years he was intimately connected with the Roy^ 
Horticultural Society His grandfather and fatlier had 
both taken a keen uiterest m gardenmg at Channg 
and Ashford, and the curate of Channg, the Rev 
J Di\, for some time chairman of the Royal Horti- 
cultural Society’s Floral Committee, was an mtimate 
friend of his youth His love of Nature and gardening 
was still further fostered by his education under Prof 
Pntchard, and by his vicar at Croydon, Canon Hodgson, 
so that when he went to Shirley he was well 
equipped to follow his bent m the large garden of the 
vicarage He became a member of the Royal Horti- 
cultural Society’s Floral Committee about 1880, and 
at the great reconstruction of the Society m 1888 he 
was appointed honorary secretary He filled the post 
of secretary until 1920, when he retired and was elected 
to the council 

In 1888 the Society was m very low water , its 
liabilities were great, its finances low , it had less a 
horticultural than a social policy , it seemed doomed 
to early wreck, after weathermg the storms of eighty- 
four years With its new secretary, Sir Trevor 
Lawrence, Sir Daniel Morris, Sir William Thiselton- 
Dyer, Sir Harry Veitch, Mr George Paul, Sir Michael 
Foster, Dr Masters, and others, a determmed return 
to a horticultural course was made, and m steermg that 
course William Wilks took a leading part He was a 
great secretary A man of wide vision, a fine judge 
of men, courteous, tactful, able to bend men and things 
to the policy the new council had determmed upon, 
cautious but readv to seize opportunity, loyal to his 
council and mspiring loyalty, ready with encourage- 
ment, kindly in restrammg excess of zeal, an able 
organiser, under him the Societv progressed from 
potential bankruptcy to financial prosperity, from a 
membership of about 1000 to more than 16,000, to 
the possession of its fine hall and offices, its Journal 
(which he edited from 1888 to 1906), its great garden 
at Wisley, with its school of horticulture and the 
development of research mto gardenmg problems 
which all along he had seen to be essential to sound 
progress, and which, as soon as finance permitted, he 
fostered with all his power His aim all through was 
to further British horticulture m its widest sense, 
and for his work for the Society, until it had been 
placed upon a sound financial footmg, he took not 
even the most modest remuneration The Society 
to-day IS a monument to his work 

The gardens of the world, large and small, even 
into the Arctic regions, are t& richer for Mr 
Wilks’s own gardening efforts, for from an aberrant 
field-poppy he rais^ the wonderful stram of 
Shirley poppies, and freely distnbuted seed every 
year to all comers As with lus poppies and fox- 
• gloves, he deemed no pams too great to spend upon the 
selection and increase of beautiful hardy things, and 
no pleasure to exceed that derived from shamg his 
beautiful thmgs with others His wntmgs in the 
Journal were t|ese thmgs In his quiet garden 

he grew the choicest of hardy fruits, for he was a 
pomologist of no mean order, and he cared for 
and studied there the plants arid airimals it cort 
tamed and attracted, with all the love of Ja ttue 
naturalist 
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Sir Ernest Ci.arkb 

Sir Ernest Clarke, a man of smgular ability, and 
gifted m many different directions, was perhaps best 
known as secretary of the Royal Agricultural Society 
of England from 1887 to 1905 

Himself a Suffolk man, bom at Buiy St Edmunds 
m 1856, Clarke had a special mterest in East Anglia, 
and contributed largely to the enrichment of its archaeo- 
logy, literature, and folklore In especial he showed 
himself an adept in unearthing the truth and in de- 
molishing many of the erroneous statements that had 
found their way into past records This same power 
marked his treatment of agricultural history and 
literature when, as the first Gilbey lecturer, he gave, 
m 1896, his senes of lectures at the University of 
Cambridge, from which, in 1894, he had received the 
degree of Hon M A Indeed, one mav say that he 
was the first serious student of this subject since 
Arthur Young 

After service in the Local Government Board, and 
then as assistant secretary in the Share and Loan 
Department of the Stock Exchange, Clarke was 
selected in 1887, out of 106 candidates, to be secretary 
of the Royal Agricultural Societv of England m succes- 
sion to the late H M Jenkins As secretary of the 
Society he distmguished himself by his great activity 
and powers of organisation. He had great ideals as 
to the position which such a Society as his should 
occupy as the leadmg authority both at home and 
abroad, and such he worked constantly to make it 
For more than eighteen years he acted m this capacity, 
receivmg the honour of knighthood in 1898 Later, 
however, came the disastrous days (1903-6) ansmg 
from the decision of the Council to abandon the 
peripatetic Shows and to have a permanent Show- 
ground at Park Royal, and this resulted m Clarke’s 
resignation in 1905 He then returned to the City, 
and was associated, to the close of his active career, 
with various commercial enterprises 

following on the death of his wife m 1918, Clarke 
was struck down with a paralytic seizure, and for the 
last four years of his life was unable to leave his room 
But he retamed to the end the clearness of mtellect, 
and the mterest m all around him, that had marked 
his active days 

Though he could never be called an “ agriculturist,” 
Clarke contributed largely to its history and literature, 
and the Journal of the RASE contams many ad- 
mirable reports of his, chiefly memoirs of noted 
agnculturists, such as Philip Pusey, Sir James Caird, 
the Duke of Richmond, etc , besides the “ History ol 
the Board of Agriculture,” ‘‘ Agnculture and the 
House of Russell,” etc To the series of King’s 
Classics he contributed, m 1903, a new edition of “ Tw ‘ 
Chronicles of Jocelm of Brakelond,” an account of 
monastic life m the days of Abbot Samson, and he. 
made many odicr contributions to archeological, 
histoncal, and folldore societies. He was an original' _ 
member of the “ (^nfrdres ” , and one of the “ Sette ol 
Odd Volume* ’’—being the “ yeotnan ” m that body, 
and president in 1898 Jle was Idso a past-president ' 
of die Chartered Institute of Secretaries. Oarkewa*^’ 
m addition, a gffted musician, a brilliant cteivtenautel* \ 
alist, and a tribi of much r^mg and. aridfi \ 
knowledge., , . A, 



March 24, 192-^] 


NATURE 


405 


Current Topics and Events. 


BV Clause q of the hees (Increase) Bill the 
Government proposes to confer upon the Trustees 
of the British Museum a power which thej hive 
never sought and which we arc certain they do not 
desire— a power to charge fees for a Imission to the 
Exhibition Galleries both at Bloomsbury and South 
Kensington Of course if the power is granted by 
Parhament the Treasury will take good care th it the 
Trustees exercise it The precise proposal is to 
charge a fee of 6 cl on Monday Tuesday Thursday 
and Friday How much better will anyone be for 
this ? The probable receipts seem to us to be 
ridiculously overestimated bv the Geddes Committee 
since they only allow for a reduction in the number 
of visitors of less than one half Speculation on 
such a matter is rather idle We know only that a 
charge of 6 c/ on three week days at the Victoria and 
Albert Museum brought an average yearly return 
of loooi Against a possible income of say 1200I 
have to be set expenditure on the installation of 
turnstiles and a considerable diminution in the 
receipts from the sale of publications which has been 
greatly extended of late in both sections of the Museum 
But this sort of haggling is beside the mark The 
condemnation of this retrogiade proposal depends 
on no nicely calculated less and more but on the 
disservice that will thereby be done to popular educa 
tion m Its widest and highest sense The nation will 
lose and the Museum will lose for we may be sure 
that gifts in money and in kind will not flow so 
readily to a half closed establishment It seems too 
as though the Government would lose whatever 
popular support it now possesses The British 
Museum has become in a very real an I living sense 
a national possession and the nation will refuse to be 
robbed of its free enjoyment 

The reluctance to discuss the monetary value 
of their services is a tradition which dies h ird imong 
the brain workers m this country and abroad and 
is m large measure responsible for the unenviable 
position of many salaried workers during and smee 
the War In the legal and medical professions 
which occupy a legalised pnvileged position and are 
further safeguarded by the needs and the attitude 
of the community professional unity is possible and 
demands for improved conditions of service and 
better reftiuncration for these classes are generally 
suofcessful The success of medical men in this 
country in particular has given an impetus to other 
professional workers towards combination and 
various organisations now exist having for their 
avowed object the improvement of the economic 
position of the professional classes In France 
after approaching first tlie ConfW6ration G^ndrale 
tJu Travail, and later the General Association of 
Employees — ^both organisations of manual workers— 
■ft* bram-workers have decided to form their own 
.independent ConfWdration des TravaiHeurs Intel 
^iectuels It IS already m a position to exert con 
hidfiiabir influence in the Chamber of Deputies and 
iha Senate and its success has'provoked the creation 
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of similar bodies in several other Europe in countries 
In this country there is an organisation the National 
federation of Professional Technical Admimstr itive 
and Supervisory Workers founded in 1020 liaving 
similar aims Hitherto it has not been able to obtain 
the support of the medical legal engineering teach 
mg or scientific assocuations Tliese m ly j iin the 
federation liter but in the first instance they will 
probably find it better to firm their own federation 
The time is certainly opportune for a movement to 
be made in tJ is direction 

The sum of i 000 000/ provided for agricultural 
resc irch and education under the Com Production 
Acts (Repeal) Act 1921 has now been provisionally 
allocated for the further ince of vinous schemes 
and the details irc outhned in the current issue of 
the Journal of the Ministry of Agriculture The 
suggested grants cover a wide field and m several 
cases ire intended to lie supplemented by certain 
moneys raised by the mstit itions benefiting therefrom 
Durying silver leaf research and fruit growing are 
to be iidc d in V irious centres by the prov ision of 
building ind m iintenancc funds and i scheme is 
under consideration for the establishment of an 
Annual Pithology Research Station at Cambridge 
University Support is also being given to the 
Naticnal Poultry Institute scheme with special 
provisicn for research m vanous directitns for 
crnimeicial experiments aid for higher instruction 
in poultry keeping On the educational side additions 
arc b< mg m ule to the research scholarships and 
travelling fellowships the advisory atrvices are to 
be completed and stn ngthem d while i considerable 
sum has been provisi nally IJfcated for grants m 
aid of capital exjienditure at university dep irtments 
of ague iltural colleges County agricultural educa 
tion will bencht in a similar way The approximate 
allocatirn under the above headmgs is is follows 
Research and Advisory work 465 ooof Higher 
Agricultural Education 84 000/ C ounty Agncultural 
Education 1 70 oool Scholarships for the sons and 

daughters of Agricultural workers 117 oool Miscel 
lancous Schemes 74 oool Some re arrangement of 
the alxive sums may however prove to be necessary 
as the schemes are more fully investigated and begin 
to be worked out 

The Retail Pharmacists Union in a recent an 
nouncement with regard to the subject of the accurate 
dispensmg of medicines describes the training re 
quired for the profession of pharmacy The announce 
ment is however headed with the words The 
Chemist and this has led Mr A Chaston Chapman 
president of the Institute of Chemistry to suggest 
agam that the time has come for the pharmacist to 
relmquish the use of the term chemist in favour 
of those who definitely practise chemistry Mr 
Chapman points out that the Institute of Chemistry 
as the representative chartered professional body of 
chemists numbers upwards of 4000 fellows and 
associates whose qualification demands a four years’ 
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university course, or the equivalent, and the majority 
of whom are engaged in the many branches of in- 
dustry on which the science has a faring In other 
countries the stnct equivalent of the word ' chemist ’ 
signifies as it should, one who professes chemistry, 
and not in any case the pharmacist, druggist, or 
dispenser of medicines ’ 

The summer meeting of the Institution of Electncal 
Engineers will be held at Manchester and Liverpool 
on June 5-8 Visits have been arranged to imjiortant 
electrical works in the locality 

\ coNsiiRrNcr of the ^^'omen's Engineering Society 
will be held at the University of Birmingham on 
Apnl II 14 Particulars tan be obtained from the 
general secretary, Miss C Haslett 26 George Street, 
H mover Square London W 1 

I\ the new edition of Zittel s “ Grundruge der 
PalAontologie lately published Profs Broih and 
Sthlosser refer to the tooth of the supposed ape man 
Hesperopithecus from Nebraska USA as being a 
problematical specimen Ihey state that it may 
perhaps be the first milk molar of a primitive horse 

Thf Gcologiial Department of the British Museum 
(Natural History) has just acquired the pal<Eo 
botanic il collection of Dr Ditkmfield H Scott It 
comprises more than 4000 microscope slides chiefly 
of British Carboniferous plants on which most of Dr 
Scott s own researches have been based It is a 
direct continuation of the Williamson collection 
which was acquired by the Museum in rSgO 

It is stated in the Chemical Age of March 10, that 
at the annual meetings of the American Chemical 
Society to be held next month Prof P G Donnan 
and Pnncipal J C Irvine will be among the British 
delegates The subjects for discussion will include 
motor fuels the history of coal tar dyes insecticides 
and fungicides and the chemistry of cellulose 

It is stated in a Press dispatch from Oklahoma 
City appearing in Science that an amendment pro- 
hibiting the purchase of books or copyrights teaching 
the theory of the evolution of the human race was 
inserted in the State Free Text Book Bill which 
passed the lower house of the legislature on February 
21 Only one dissenting vote was cast against the 
anti-Darwinian section 

The Mueller medal and fund have been awarded 
to Mr J H Maiden, Government Botanist of New 
South Wales and director of the Botanic Gardens, 
Sydney, in recognition of his botanical work The 
medal was founded m memory of the late Baron von 
Mueller Government Botanist of Victoria, and is 
awarded at each meetmg of the Australasian Associa 
tion for the Advancement of Science, which, m 1943, 
sat at Wellington, New Zealand It has been 
awarded previously for botany, roology, geology, and 
ethnology ’ j 

Prop Horace Lamb, late professor of mathematics 
in the Owens College and University of Manchester 
Lord Meston of Agra and Dunoitar formerly Lieut 1 
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Governor of the United Provinces of Agra and Oudh , 
and Mr G Gilbert Scott, Royal Academician have 
been elected members of the Athenieum Club under 
the provisions of Rule II of the club, which 
empowers the annual election by the committee 
of a certain number of persons ‘ of distinguished 
eminence in science, literature, the arts, or for public 
service ” 

A SYMPOSIUM and general discussion on alloy 
resistance to corrosion will be held at the Department 
of Applied Science of the University, Sheffield, on 
Friday April 13 The meeting is being organised 
jointly by the Faraday Society, the Sheffield section 
of the Institute of Metals and the Manchester Metal- 
lurgical Society, and the scope of the dfscussion will 
include the new non-corrodible, non-ferrous alloys, 
such as stainless nickel silver and the nickel chromium 
alloys as well as stainless iron and steel A general 
introduction to the discussion will be given bv Prof 
C H Desch Further particulars mav be obtained 
from Mr G R Bolsover Brown Firth Research 
I aboratory Pnneess Street Sheffield or from the 
secretarv of the Faraday Society, 10 Essex Street, 
Strand I ondon W (. 2 

Farmers Clubs Chambers of Agriculture and 
other liodies or individuals interested m agriculture 
are inviteil to visit the headquarters of the National 
Institute of Agricultural Botany, Huntingdon Road 
Cambridge dunng the coming summer They will 
be able to see trials of new varieties of wheat and 
barley in progress on the trial ground, and a collec- 
tion of different vanetios of various farm crops 
growing in the field 1 he buildings of the Institute 
will also be open to inspection , these include the 
Official Seed Testing Station for England and Wales 
where testing of seeds is always being earned out 
The most interesting period for inspecting the In- 
stitute IS from June to August, and all who wish to 
take advantage of the invitation should communicate 
with the director of the Institute Mr W H Parker 

Mr T Sheppard, the energetic Curator of the 
Hull Municipal Museum, by the publication of a 
senes of pamphlets describing the collections in his 
charge, has done much to popularise the study of 
science and archseology, and has given an example 
to those m charge of similar collections A recent 
publication 13 a list of the specimens of natural 
history, antiquities, and applied art The museum 
dates from 1823, and the specimens collected by 
the Literary and Philosophical Society finally passed 
to the Hull Municipal Museum in 1902 Since then 
the collections, particularly of local scientific objects 
and antiquities, have been largely extended, and the 
museum now bolds a high place among aimiiar 
jnstitutions Its value has been largely increased 
by Mr Sheppard’s continuous efforts to bring the 
collections to the notice not only of local visitors but 
of those from a distance 

The British Non-Ferrous Metals Research Associa- 
tion has adopted a somewhat novel way of «>«» 
mumcating the results of its recent investigationa 
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to its members Lectures are arranged at one or 
more centres to which only the members of the 
Association itsell are admitted Two objects are 
served in this manner first early confidential 
■communication of the results of the research is 
assured to those who have given it financial support 
and secondly, the investigator gets into close and 
immediate contact with that section of the industry 
■cliiefly interested in his work Ihis private lecture 
system has so far been applied to two subjects Dr 
W Rosenhain has reported on the investigation on 
copper, and the influence upon its properties of sin'll! 
quantities of impurities, which is being earned out 
for the Association by Dr D Hanson and others at | 
the National Physical Laboratory and Mr E A 
Bolton has described work on the cause and preven- 
tion of red stains on brass which he is carrying out 
at the University of Birmingham 

The Staff Association of the British Museum 
(Natural History) held on March 8 in the Museum 
Board Room, a scientific reunion which was attended 
by about seventy members and visitors Round the 
room were arranged a large number of interesting 
objects Among the geological exhibits may be 
specially mentioned the portions of the fossilised 
skeleton of Baluchithenum a gigantic perissodactyl 
ungulate from Baluchistan recently described by Mr 
Foster-Cooper This species is closely related to the 
rhinoceros and is the largest land mammal at present 
known An exhibit of the fauna of submarine cables 
attracted much attention particularly the jwrtion 
of a cable, brought up from a depth of 750 fathoms, 
showing a shark s tooth broken off m the wire sheath 
A senes of mounted specimens of animals accjuired 
by the aid of the Rowland Ward bequest were shown 
The flattened crystal of diamond and the well formed 
ruby crystal, both formerly in the John Kuskin 
collection were on view It being the intention of 
the Trustees to adapt A bav in the Central Hall for 
the purpose of displaying the South Afncan el< phant 
in its natural surroundings, Capt Guy Dollman had 
prepared a model on a one-eighth scale to demon- 
strate the effect artistically designed and executed 
and efficiently lighted, this model was exhibited and 
proved very popular Messrs C Baker demonstrated 
^heir most recent microscopes and accessories 

An International Air Congress will be held in 
London on June 25-30 this year under the presidency 
of the Duke of York, when opportunities will be 
provided for the reading and discussion of papers 
on every aspect of air matters The Congress will 
be divided into four groups (each again divided into 
Sub-grOups) which will meet simultaneously Group 
A will deal with methods of research aerodynamics 
controllabihty, structural methods, materials, and 
alighting gdkr Group B is subdivided into sections 
on fuels and lubricants, motive^- jxiwer plant, air- 
screws Group C will discuss air transport and 
navigation problems, and in Group D airship design 
and construction will be discussed Further parti- 
buldra can be obtained from Lt -Col W. I ockwood 
I, MuiAi, General Secretary, International Air Congress, 
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London, 1923, c/o The Royal Aeronautical Society, 

7 Albemarle Street, London, W i, England 

Under the title of " The Claim of Antiquity," 
the Councils of the Societies for the Promotion of 
Hellenic and Roman Studies and of the Classical 
Association have issued an interesting bibliography 
of books for those w ho know neither I atm nor Greek 
It provides a list of the best tiooks, originals or 
translations, dealing with the general subject of 
classical literature the most important authors 
philosophy and religion history , geography , 
science art and archieology and social life, giving 
the prices of each publication The volumes pub- 
lished in the excellent Locb Library have done much 
to spread the knowledge of classical literature among 
those who are ignorant of or have forgotten their 
classical learning and the present publication, 
compiled bv experts, will do much to advance the 
objects which these classical societies have in view 
It will furnish an accept ible addition to all school 
libraries 

The bccrctaiy for Mines invites apphcitions for a 
research post under the Safttv in Mines Research 
Boird Candid itts must possess high general 
scientific qualifications andexpcrunie in engineering, 
with if possible a knowledge of loil mining The 
pirson appointed will he required to id\ise on 
ijuestions of research on tin sitcty problems of 
coal mining, to jiupirc jirograrnmcs of leseaich, and 
to org mist and suiierintend research work \pplica- 
tions for the position must icacli the Under becretary 
for Mines Mines Department, Dein btanlcv Street, 
b W 1 by, at latest, April jo 

Ihe tneentenary of the biith of Bhist Fiscal 
occurs on June 19 and prcpara'ions Inve been made 
for Cf lebrations in France on J uly 8-ci The President 
of the French Republic will ittend the meetings, 
the chief of which will lie i commemoration gathering 
to be addressed by the Minister foi Public Instruction 
and otlur members of the trench Acidemy There 
will also be a meeting it the summit of the Puy de 
D6me when a member of the Academy of bciences 
will speak on the fimous experiment carried out 
there, at Base il’s suggestion of observing the baro- 
metru height at the summit and comjaarmg it with 
that at the base of the mountain A difference of 
three inches in the height of the mercury column 
wes observed, giving Pascal justification for his 
conclusion that the rolnmn of mercury m the 

barometer is supported by the pressure of the 

atmosphere 

At the annual general meeting of the Geological 
Society held on February 16 the followang officers 
and members of council were elected — President 
Prof A C Seward Vice-Presidents Dr J W 
Fvans, Mr R D Oldham, Dr H H Thomas, and 
Prof W W Watts Secretaries Mr W C Smith 
and Mr J A Douglas Foreign Secretary Sir 
Archibald Geikie Treasurer Mr R S Hemes 
Other members of council Dr C W Andrews, 

Mr F N Ashcroft, Prof P G H Boswell, Prof 

W S Boulton, Dr Gertrude L Elies, Dr J S Flett 
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Dr F H Hatch. Prof O T Jones Mr W B R 

King Dr W D I-ang Prof S H Reynolds, Sir 

Aubrey Strahan, Sir Jetliro Teall, and Mr H Woods 
At the general meeting of the Asiatic Society 
of Bengal on February 7, the following officers 
and members of council were elected — President 
Dr N Annandale Vice-Presidents Sir Asutosh 
Mukhopadhyaya, Mr Mahamahopadhyaya Hara- 
prasad Shastn, Dr J Coggin Brown and Lieut -Col 
J D W Megaw General Secretary Mr Johan van 
Manen Treasurer Prof C V Raman Philo- 
logical Secretary Dr D R Bhandarkar Joint 

Philological Secretary Mr S Khuda Bukhsh 
Natural History Secretaries (Biology) Dr P J 
Bruhl and (Physical Science) Mr P C Mahalanobis 
Anthropological Secretary Ramaprasad Chanda 
Medical Secretary Major R Knowles Honorary 
Librarian Dr T O D Dunn Honorary Nwnts- 
matist Mr C J Brown Other Members of the 
Council Dr Upendra Nath Brahmachari, Mr 
Kumar Sarat Kumar Roy Sir R N Mookerjee, Mr 
Pramatha Nath Banerjee and Dr W A K Christie 
The Australian National Research Council is 
making preparations for holdmg an important Pan- 
Pacific Science Congress in Australia in August next 
The sympathy and support of the Commonwealth 
Government has been secured, and it is expected and 
smcerely hoped that scientific workers representing 
all the countries bordering, or having interests in, the 
Pacific will send representatives to this congress 
Already the Commonwealth Government has issued 
cordial invitations to the countries concerned, mvitmg 
them to join in making this congress a success It is 
well known that m mtemational matters the Pacific 
must play an important part m the near future, and 
a fuller knowledge of its peoples, its products, and its 
natural phenomena, from a scientific point of view, is 
urgently desirable The first Pan-Pacific Science 
Congress was held at Honolulu in August 1920, and 
it IS proposed that the Austrahan meetmg should be 
opened at Melbourne on August 13, 1923, and on 
August 23 be transferred to Sydney, and terminate 
there on September 3 Arrangements are being made 
to deal with the followmg subjects (a) agriculture 
and vetennary science , (b) anthropblogy and ethno- 
logy, (c) biology, mcluding botany, entomology, 
zoology , (d) geography and oceanography , (e) geology , 
(f) hygiene and climatology , and (g) physics, includmg 
geodesy, geophysics, radiotelegraphy, and seismology 
Among the office-bearecs are the following Australian 
National Research Council — Sir David Orroe Masson, 
The University, Melbourne (President) , R H 
Cambage, Royal Society, Sjidney (Hon Secretary and 
Treasurer) , Prof A C D Rivett, The Umversity, 
Melbourne (/oiNf Hon Secretary) Pan-Pactfic Com- 
mittee — Sir Edgeworth David, The University, 
Sydney (Chairman) , E C Andrews, Mmes Depart- 
ment, Sydney (Hon Secretary) 

The projection of light m optical lanterns and 
kmAma apparatus, discussed before the Illuminating 
Engineermg Soaety on February 20, is a problem 
that evidently deserves more study It appeam 
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from the results of recent tests that in most optical 
lanterns only about six per cent of the light furnished 
by the source is usefullv applied on the screen In 
the kinema projector, with its small aperture and 
shutter, the percentage is even less Moreover, even 
the light reaching the screen is not all profitably 
used, for much of it is reflected on to walls and 
ceilings and never reaches the eyes of the audience 
Some attempts to utilise gas-filled incandescent 
lamps in place of arcs were also described, and the 
results of investigations seem fairly promismg 
Other items of interest in the discussion included a 
demonstration by Major Adrian Klein of his new 
colour-projector, and a three-phase altematmg current 
arc shown by Mr J Eck From a scientific pomt 
of view the Klein projector is particularly interesting, 
as the colours are not produced by means of filters, 
but by the aid of a tram of prisms When these 
spectrum colours are projected on painted scenery 
very vivid changes are produced 
The annual report of the Meteorological Comimttce 
to the Air Council for the year ended March 31, 1922, 
has recently been issued It is the sixty-seventh year 
of the Meteorological Office and the second report 
submitted to the Air Council instead of to the Treasury 
as formerly The meteorological service now com- 
pnses many meteorological organisations which in 
past years have been earned on separately and inde- 
pendently In all, the total staff aimed at to complete 
the organisation is 375 Retrenchments undertaken, 
however, by all Government departments have led 
to some modified programmes for the meteorological 
service, and reductions in the staff have taken place 
instead of the wished-for augmentation The total 
whole-time staff of the Meteorological Office and its 
out-stations has changed during the year from 266 to 
261 The year has seen a great increase m the 
interest of seamen m weather mformation, and the 
report mentions that it is greatly to be regretted that 
this increased interest should coinade with conditions 
which have made it imperative to reduce rather than 
to extend the activities of the Marine Division Data 
now bemg received are gradually gettmg back to 
pre-war conditions, when it was equally felt that 
excessive observations were costly For forecastmg 
work the report states that, although certam messages 
are still received by cable, almost all European 
countnes have now adopted the use of wireless 
telegraphy, and it is growing evident that it will 
shortly be possible to dispense entirely with the 
exchange of messages by cable Much information 
IS given relative to aviation and the upper air, new 
developments entailmg much organisation The 
Bntish Rainfall Organization is now controlled by 
the Meteorological Office, and among many other 
branches of work may be mentioned atmosphend 
pollution and the oversight of attached and sub- 
sidiary observatories 

Thp Journal of the Bntish Science Guild for 
February contains a summary of the proceedings at ^ 
the annual dinner in May last year In proposmg; \ 
the toast of the Bntish Science Guild, & Arthur'; 



March 24, 1923J 


NATURE 


409 


Mayo-Robson mentioned the interesting fact that 
Lord Curzon had distributed 500 prospectuses of the 
Guild s Catalogue of British Scientific and Technical 
Books ’ to His Majesty s Consuls ibroid He also 
pointed out the thirst for scientific knowledge that 
was developing in various parts of the Empire he had 
recently visited, where fruitful opportunities for tlu 
work of the Guild appear to cvist Among others 
who spoke Mr H G Wells pleaded for a wide view 
of science, which should not be regarded is a monopoly 
for any nation, though they naturally hoped that the 
Bntish bmpire would make a worthy contribution 
to the general store of knowledge 1 he lite Mr 
F W Sanderson whose genius is a schoolmastci 
IS the subject of appreciatory editorial reference 
emphasised the value of scientific methods in schools 
in developing a desire among bojs to ' get it the 
truth ' He added that a catalogue of the British 
Scientific Products Ivxhihition had been of gnat 
interest to the boys Cither contributions to the 
journal tover wide ground There are extracts from 
recent articles m the press on the (>uild s mtionil 
appeal Prof Flinders Petrie and Admiral Ball ml 
have contributions on ' The bciein c of Sailing ’ Dr 
J A Marker deals with ' The Fixation of Ritrogcn 
Mr A P M Fleming with Radio- lelejihonj. ’ and 
Mr Leon Gaster with ‘ Illuminating Fngincenng 
Dr R S Clay furnishes a note on ' The Biitish 
Pianoforte Imiustry As usual the Journal also 
contains a series of readable notes illustrating the 
application of stiente in daily life 

CoMMANtn R Hilton Yovnc m ikes to us the sug 
gestion that insects may be able to appreciate the 
proximity of a solid body by detecting the pressure 
differences which would be set up by air currents 
impinging on the latter He .isks whether this 
possibility has been examined and i distinguished 
naturalist to whom we submitted the incjmry st ites 
that various entomologists havt referred vaguely to 
insects being affected by changes of air pressure 
Forel speaks of the sensitiveness of insects to slight 
movements in the air and to slight vibrations in his 
" Le Monde social des fourmis vol z (iqzz) 
and Folsom in his " Entoinologv (1006) suggests 
that the sensilluin placcxleum may be affected by air 
pressure Another work by Forel, Scnsittons dcs 
insectes ’ (1886), and Berlese s t.li Insetti ’ shoulil 
also be consulted 

Thf firm of Mr C Baker, of 244 High Holborn, 
London, W C 1, has issued the January number 
(No 77) of its w ell-known classified list of second hand 
instruments and scientific works I he catalogue is 
arranged in sections each confined to a specific class 
of apparatus, and contains a number of useful items 
Those m need of physical ajiparatus microscopes 
cameras, etc , would do well to consult this list 

Many Students to vv hom Dr A Holmes’s ' Petro- 
graphic Methods and Calculations ’ is of interest and 
value will be glad to leani that the work, hitherto 
available only m one volume will p future be obtain 
, able in three sepatate parts dealing respectively with 
1 Specific Gravity, Separation and Determination of 
Mmerals, and Detntal Sediments , Thm Sections and 
-’v?<;twMaical Aqaiytes and their Interpretation The 


publishers are Messrs Ihom is Miirbv and Co i fleet 
1 anc, E r 4 

Mlssrs H K El wis Axn Co I td 28 Gower 
Place Ixmilon \V C i are now issuing monthly lists 
of additions to their scientific and technical circulat- 
ing Iibrarv instead of quarterly lists as previously 
Every iftort is made to meet the needs nf workers 
in liboiatoncs connected with the manufacturing 
industries and the latest works on scientific research 
on all kinds of raw maten il and manufacturing pro 
ccsscs arc freely added to the library These may 
also be seen in the teehnical books department or a 
list will be sent to aiiv inejiiirer 

VVi I It the assistance of prominent specialists in 
m inv parts of the world Mr Jerome Alexander 
50 East 41st Street New ^ ork City is preparing a 
comprehensive book on Colloid Chemistry Theo 
rctical and Applied Bntish contributors include 
Dr L 1 ' Vrmstrong Prof H Bassett Sir W M 
Bavliss Dr F F Burton Mr W B Hardy Prof 
F (r Doiin in Mr I F Iloyd and Dr A E Dimstan 
Mr Alexander invites any one vvjio niav have infor 
mation ol interest cm experiment il fai ts and practical 
ipplu it 10ns of colloid chemical principles to send 
him a bn< f statement for inclusion in the book 

MrssRS I ONc MANS ANP Co havc in the press 
1 riction by Dr 1 Ii Stanton of the National 
Physical I iboratory in which work the attempt is 
made to deal concisely with the whole subject of the 
mechanical friction which exists between bodies in 
c ontact solid liquid or gaseous unde r forces pro- 
elucmg or tending to produce their relative motion 
Attention is given to friction due to the flow of fluids 
over solid surfaces, with special reference to the 
elinieiisional theory^ ilso to the lubrication theories of 
Osborne Reynolds Michell anil bommerfeld, and to the 
recent researches ,it the National Physical I alxiritory 
on lubrication 1 he section on solid friction includes 
the theories of rolling friction and of the stability of 
structures on soft eirth together with the results of 
some modern experiments on materials used for brake 
blocks and the final chapter is devoted to a discussion 
of Reynolds s theory of the relation between the heat 
transmitted to '<ilid surfaces by fluids flowing over 
them uid the friction il resistance of the surfaces due 
to the flow and an examination of the experimental 
d ita bearing oti this tliesorv 

fm spring announcement list of Messrs Chapman 
ind Hall Etd contains many books of scientific 
interest among which are ^ ital Factors of hoods 
Vbtamins and Nutrition, by C Ellis and Dr 
Annie T ouise Macleod aiming at furnishing all 
essential facts regarding vitamins, and at bringing 
together the literature on the subject , ‘ Perfumes 

and (. osmetics with Sjiecial Reference to Synthetics, ’ 
by W A Poucher , and ' Electric Lift Equipment 
for Modern Buildings," by R Grierson, which deals 
with the selection, installation, operation, and 
maintenance of modern electric passenger, goods, and 
service hfts The same publishers will also issue a 
new and completely revised edition of ' Electrical 
Engineering Practice." by J W Meares and R E, 
Neale, in two volumes, the first of which will be ready 
shortly 
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The Pyramids or Merge and thf Candaces of 
Ethiopia — A new chapter in the history of Egypt 
has been disclosed by the work of the Harvard-Boston 
Expedition in the Sudan, of which a summary is 
ven by Prof G A Reisner in Sudan Notes and 
ecords, vol v No 4 About 900 b c a Libyan 
family occupied Napata and seised the roads from 
Egypt to the mines and the southern markets 
Ethiopia was then a province of Egypt and for the 
first time they made it an independent kingdom 
and Egypt one of its provinces They were not 
negroes but of a mixed brown race which had 
previously lived in Ethiopia For about 80 years 
they ruled 3000 miles of the Nile valley and they 
were finally driven back to Ethiopia, ruling at 
Napata and building their pyramids there In the 
end the branch settled at Meroe became the more 
powerful, and this kmgdom persisted uninterrupted 
for another 650 years Thus it has fallen to the lot 
of the expedition to trace the history of this family 
through more than twelve centuries 
Head-hunting in Papua — In the March issue 
of Man Mr E B Riley gives an account of the 
method of preparing the heads of enemies practised 
at the village of Dorro m Papua After the flesh 
and brains are removed a piece of rattan cane is 
fixed to the bottom of the mummihed skull to take 
the place of the lower jaw and to act as a support 
for the packing of the neck It was difficult to 
ascertain why the lower jaw is not replaced The 
explanation seems to be that they prefer to hang 
this up m the house, and keep it as a mark or token 
of the owner 3 prowess in war when the mummified 
head is discarded on account of natural decay , 
but the lower jaw is sometimes replaced being tied 
to the zygomas as in the case of the rattan cane 
above described Finally, the head is dried, being 
fixed on a wooden framework over a fire lighted 
for that purpose and the hair is pulled out on the 
second day as decomposition of the skin advances 
Following this paper is a description by Dr A C 
Haddoii of stuffed human skulls from the Fly River 
District, Papua, two of which are preserved m the 
Cambridge and Manchester Museums 

Criminal Tribes of India — The problem of 
dealing with the nomadic, predatory tribes of India 
has been considered for many years by the Imperial 
Government All sorts of repressive measures have 
been put in force , the tnbes have been proclaimed 
and attempts have been made to s^egate them m 
settlements under police control Tms system has 
always broken down and these people, including the 
Sansias of the Punjab, the Etoras of the United 
Provinces and Bihar, the Yerukalas and Korachas 
of Madras, have continued to be a pest to the country, 
and much violent crime was committed by them 
Some twenty years ago a proposal was made by the 
Salvation Army to take charge of these people and 
the result of the experiment is described m a paper 
by Commissioner Booth Tucker, read before the 
Royal Society of Arts (vol Ixxi No jfifii) The 
Salvation Army has collected some of toese people 
in settlements, each m charge of a European, where 
the more respectable members act as police, in- 
dustries are taught, and efforts made to raise their 
moral character In the debate which followed the 
n^mg of this paper several experienced Indian 
i^imstrators, including Sir E A Henry, Sir John 
Hewitt, and Lord Pentiand, bore testimony to tte 
success of the experiment, which may be said to 
teve solved one of the most difficult problems cd 
Indian administration 
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Fatigue in Laundry Work — Miss May Smith 
13 to be congratulated upon her recent R^ort (No 23) 
to the Industrial Fatigue Research Board (H M 
Stationery Office, price 2s bd ), embodying " Some 
Studies m the Laundry Trade '' Owing to the great 
variety of articles dealt with in laundries, the measure- 
ment of output, so as to serve as an index of the 
relations between working conditions and the human 
factor proved unusually difficult Nevei^^less. she 
has been able to show that there is a redaction In 
efficiency in laundries towards the end of the day, 
which tends to be greater during a ten-hour than 
during a mne-hour day These conclusions are 
strikingly corroborated by the data affoided by the 
interposition of “ dotting ” tests, which, in addition, 
reflect passing variations m the health and mental 
state ot the worker Miss Smith finds clear evidence 
of the beneficial effects on efficiency which occur after 
a fifteen minutes' rest pause has been introduced into 
the morning spell, but the greatest influence on the 
laundresses' output appears to be due to the vast 
individual differences m the workers’ efficiency 
Apparently the atmospheric conditions of laundnes 
compare very unfavourably with those m potters 
shops, boot and shoe factories, and cotton-weaving 
sheds But when conducted under good conditions, 
Miss Smith believes that laundry work is not detn- 
mcntal to the health of the workers The variations 
in health due to excessive standing, faulty movements, 
and improperly designed machmery receive attention, 
and recommendations are made in regard to super- 
visors, the provision of seating, unsuitable footwear, 
change of occupation, etc 

Our Oldest Settlemfnt in Africa — Dr Frank 
Dixey has followed up his physiographic desenption 
of the colony of Sierra Leone (see Nature, vol 103, 
p 689 1920) bv a complete petrographic survey of 
the mam promontory (Quart Joum Geol Soc 
london, vol 78, p 299, December 1922) The 
peninsula forming the colony proper has Iwn carved 
out of a remarkably uniform and unusually large 
stock of norite the fine-grained character or whidi 
indicates that the present surface follows that of a 
dome of intrusion Veins of coarser nonte, and some 
of aplite, cut this mass, which is regarded as post- 
Cambnan, but of ancient date The only strate on 
Its surface are post-Pliocene gravels This extensive 
occurrence 'of basic igneous rock furnishes further 
evidence of the existence of a West Afncan petro- 
graphic province of strongly magnesian character 

Surveys of the Sahara — -A new map of the 
western Sahara between the Atlas to the north, and 
the Senegal and Niger to the south, and the meridian 
of Parw on the east, is published m La Geogr»ph%» 
for January The map which is on a scale of 
i 2,000,000 is based on information collected by 
the French military jxists m the Algerian Sahara, 
Maurctema, and the Sudan and particularly the 
explorations of Capt Augi^ros who, m addition 
to various journeys m the Sahara between 1913 
and 1917, crossed the desert with a small column 
m 1^19^0 from Algeria to Senegal This crossmg, 
which iS briefly described m an article accompanying 
the map, was from the French outpost of 'laWMla', 
south of Colomb Bechar, in a south-westerly direction 
to the outpost of Atar, whence by a circuitous route 
Bogue on the Senegal was reached This entailed, 
from post to post, a total march by camel of some 
J500 miles, which was accomjffished, excluding rests, 
m 78 days. In such a survey there must cfliviopsly 
be inacouraaes and Cajit Augieras tegrets ha vet* 
ability to get mote satisfactory longliu^, but ^e’ 
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map shows meat improvements on former maps of 
this part of the Sahara 

Distribution of Ice in Arctk Sfas — The pub- 
lication by the Danish Meteorological Institute of 
“ The State of the Ice m the Arctic Seas 1922 
directs attention to a somewhat unusual year but 
unfortunately information is almost entirely lacking 
from Siberian waters and very scanty from the Beau 
fort Sea By Apnl the extent of pack in the Barents 
Sea was much smaller than usual Beir Island 
which had been free from ice all wmtti, was cleir 
and open water almost reached to Novaya Zeralya 
The edge of the ice contmued to retreat in July 
the whole west coast of Novaya /emlya was clear 
and in August hranz Josef Land was probably access 
ible by open sea Early in the year conditions in 
Spitsbergen were about normal In May and early 

S ne an unusual amount of ice drove round the South 
pe before continuous easterly winds hut this re- 
sulted in the west coast being practically free from 
ice for the remainder of the summer On the north 
coast conditions were particularly favourable and a 
vessel reached lat 81° 29' N Some sealers cinum 
navigated Spitsbergen, a feat that is not possible m 
most years In the Greenland Sea the belt of pack 
lay more westerly than usual, and though the east 
coast of Greenland does not appear to have been 
clear of ice open water touched the coast in about 
lat 74° N dunng August Jan Mayen and the coast 
qf Iceland were free from pack from May onwards 
throughout the summer On the Newfoundland 
banks both pack and icebergs were abundant in early 
spring, but July was clearer than usual In Davis 
Strait the winter ice was thinner and the ‘ west ice 
less abundant than usual In Bering Strait condi- 
tions were fairly normal, but along the north coast 
of Alaska the pack pressed hard and navigation was 
much hindered 


Early History of the Black Currant — The 
GUrdeners’ Chrontclt has recently commenced a very 
interesting senes of notes under the heading Early 
Botanic Pamters " In the issue of Tebruary 17, the 
figures of the Black Currant reproduced from the 
pamtings by Jean Bourdichon (1457-’ 1521) are 
extremely interestmg and raise the query whether 
the cultivation of the black currant may not be of 
longer date than is usually supposed R G Halton 
Of the East Mallmg Research Station has recently 
described existing vaneties of the Black Currant, and 
judge from his brief account of its early history 
{Jowrnal of Pomology, vol 1 No 2, p 68) it receives 
scant notice from the earlier chroniclers of horti- 
CUjtnral effort 


A New Culture Medium for Bacteriat Count 
Work — For bactenal counting work, in which the 
^ plating method is used, a first essential of accuracy is 
that fro medium used m plating should give uniform 
results There are two' respects lu which a medium 
should display this umformity In the first place, it 
should be reproducible, that is to say, different batches 
of medium should give similar results In a medium 
recently developed at Rothamsted (H G Ihornton 
Annals of Applied Btology, vo] ix p 241, 1923), this 
jTmroducibffll^ has been achieved by using pure 
' compounds as food constituents and especi 

oy telecfeig those compounds that were found 
to altef the reaction of the medium during 
fiction In the second place, parallel platings 
I A jtospenslon of organisms, made on a single batch 
moc^um shonld develop the Same number of 
■ ^ (wi&ih ttie limits of random sampling 

W),; Uniformity in this respect involves the 
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independent development of each colony on the plate, 
and on agar media this is frequently prevented by the 
development of bacteria that form rapidly spreadmg 
colonies which interfere with the development or 
other bacteria A special study was therefore made 
of a common ' spreading ' organism with a view of 
limiting its growth It was found that the organism 
spread over the agar surface by active motility and 
that the factors controlling its spread were (i) the 
existence of a surface film of water on the agar, and 
(2) the rate of multiplication previous to the drying 
of this film In the present medium this rate of 
multiplication has been much reduced so that 
spreading colonies arc greatly restricted 

Silkworm Dislasfs in India — The subject of 
silkworm diseases is not a new one in India, but 
notwithstanding the fact that sericulture is probably 
a much older industry m that country than in F urope, 
there are no corresponding early records of disease. 
The whole problem is very fully discussed m a recent 
memoir by Dr A Pringle Jameson (Report on the 
Diseases of Silkworms m India Calcutta, 1922 
pp 165 and 8 plates) It appears that all the re- 
cognised diseases are prevalent and those of the mul- 
berry muga, and eri worms .ire the same Pebnne 
IS only of importance in mulberry worms losses are 
still heavy mainly because the majority of rearers use 
uiiexamined eggs or seed ” Muscardme is almost 
confined to mulberry worms and is a most serious 
eomplamt, whole rearmgs being frequently lost 
Hacnene is of less importance in mulberry worms, 
while grassene is stated to cause loss to all species 
Conditions in India make the control of disease con 
sidtrably more difficult than m temperate countries 
but there is no reason whv the industry should not 
be placed upon a surer footing The crux of the 
whole question lies in the ‘ ryot and, if improve- 
ment is to be effected the village rearer must be 
instructed as to the causes of disease and induced 
to go in for better methods of rearing Since the 
industry is carried on by cottagers, the latter should 
be encouraged to use disease free seed The 
extension of the Government nursery policy will avail 
little unless the rearei can be induced to educate 
himself to adopt better methods The most im- 
portant work of the Government sencultural officers 
should be instruction and supervision while sen- 
cultural schools should be established The sen- 
cultural department officials themselves should 
conduct research work on a practical scale, and 
an attempt should be made to provide them with the 
chief literature on this subject in order that they may 
keep abreast with sencultural research Improve- 
ments are to be looked for from the work of the 
provincial sencultural departments being extended 
among the villages 

Fibres from the Tropics —A noticeable feature 
of journals recording actn ities in tropical agriculture 
IS the mterest at present being taken in the subject 
of fibre production The Tropical A^iculiurahst 
issued from Peradeniya records promising expen- 
ments with cotton, and in its December issue (1922) 
devotes considerable space to a paper by E Mathieu 
supenntendent of the Government Plantation Kuala 
Kangsar, upon the cultivation of the " Kapok" tree, 
Lrtodendron Anfractuosum In the fruits of this 
plant hairs grow freely on the inner side of the valves 
of the capsule but not upon the seeds themselvess, 
so that the separation of the fibre from the se^ is 
a relatively easy matter The export of tto fibre 
from Java in 1912 exceeded 10,000 tons and owing 
to the increasing demand from Europe and Amenca, 
its cultivation seems likely to extend m CeyloiL 
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The same number of this journal has a note by 
A P Waldock upon the " akund ” hbre obtained 
from the shrubs Calatropis gigantea and C procera 
which the wnter considers may have industrial 
TOssibilities as i village industry In TrtduUrtal 
India vol i No 12, the possibilities are discussed 
of the ‘ roselle fibre obtained from the bark of 
Hibiscus ‘^adanffa, particularly var AUissima, which 
IS said to have given good yields of fibre in Malaya 
m regions with rainfall between 00 and 120 inches 
For dry tropical regions there is sisal," the fibre 
from the leaf of Agave rigida, var stsalam In 
2 topical 1 tfe for January Major t A Notcutt 
begins an interesting discussion of the possibilities 
of the cultivation md cxti action of sisal more 
particularly with reference to the jsroblem whether 
the East African jiroduct may hope to compete 
with the Mexican in cost of production At present 
our knowledge with all these fibre plants as to what 
conditions in cultivation favour maximum fibre 
development in the plant is entirely empirical but 
such recent researches as those of Dr W E Balls 
and H A Hancock (Proc Roy Soc , 9J B 426-430 
1922) upon the growth of the cotton hair and the 
numerous investigations upon cotton and flax now 
being published in the Joiim il of the Textile Institute 
arouse hopes that we may soon have a deeper insight 
into the problem of wall formation and thickening 
in the plant and this should prove the first step 
towirds the control of cultivation with the view of 
facilitating the formation of fibre 

Foraminiferal Sands in Corsica — ^Messrs E 
Ileron-Allen and A Earlancl (Bull boc Sci hist et 
nat de la Corse 1922 p 100, Rastia) find that the 
red sands of the tiulf of Ajaccio which were supposed 
to owe their colour to derivation from aiijaccnt 
granite rocks, aio in reality largely composed of 
foraminifera Some ten per cent of their volume is 
Composed of the rose-pmk Holvttema mtmaceuin, a 
species havinga wide distribution in the Mediterranean 
with which Mr Heron-Alien was concerned in his 
recent report for the hrra Nova expedition Ihe 
authors, in an inserted fly sheet, show that they have 
much cause to complain (as was remarked in the 
famous Printers Bible ) that printers have 
persecuted them without cause 

DrposirioN of Siiica in Sedimentary Rocks — 
In such cases as the famous Devonian cherts of 
Rhyme, or the sihcified forest of Arizona geologists 
have urged the probability of an invasion of silica in 
Solution from volcanic magmas In suitable climatic 
(onditioiES however much silica must be set free 
during latensing processes and this may wander far 
from its original source In the Ihroceedings of the 
Rhodesia Scientific Association, vol 20, p 9 1922, 
Mr H B Manfe records the interesting case of the 
silicification of a fairly recent freshwater shale at the 
base of the Kalahari Sands at Gwampa Mr T B 
Lawler of Princeton University {A met Journ Set , 
vol 305 p 160 1923) describes the sheets of chalcetory 
that traverse the Ohgocene strata of S Dakota 
passing alike through the sands and the inchid^ 
fossils He attnbutes the vertical craiks in w'hicb 
they have been dejsosited to the squeezing out of 
wxter during the settling down of the beds, as the 
humid conditions of Ohgocene times in the Dakota 
area were succeeded by an and climate in the Miocene 
penod 

Eauthqoakf Periodiciiy and Tidal Stresses — 
Recent numbers of the Bulletin of the Seismological 
Society of Amenca (vol 12, 1922, pp 49 198) contain 
a memoir by Mr Leo A Cotton on earthquake 
penodicity with special reference to tidal stresses 
in the lithosphere A welcome feature is the 
NO 2786, VOL. Ill] 


sympathetic examination of Perrey’s neglected laws 
(of greater frequency about the syzvgies, pengee, 
and the lunar passages of the meridian) , the author 
considers that the first and second are supported by 
a high degree of probability, while the third is un- 
sound The second part of the memoir deals with 
the effects of tidal stresses m the earth s crust, with 
special reference to the geological aspects of the 
subject such as the position of the originating 
faults The author considers 316 world shaking 
earthquakes from 1899 to 1903 and shows that 
earthquakes are more freijuent when the sun or 
moon IS near the horizon and that there is a very 
high maximum of frequency when the sun and moon 
arc so situated that they exert their tidal stresses 
in the same direction 


Meiforology at Liverpool — Results deduced 
from the meteorological observations taken at the 
Liverpool Observatory BicKton in the years 1920 
and 1921 have recently been published by the 
Mersey Docks and Harbour Board The report and 
disiussion was prepared by Mr VV E Plummer, 
director of the observatory' Observations are sup- 
plied three times daily to the Meteorological Office, 
which also receives monthlv and annual returns 
Daily results are given for the two years and the total 
and means are grouped for each month and each 
year hor 1920 the mean atmospheric pressure was 
29 94a in (printed in error as 29 924 in ) the mean 
was above 30 m in 3 months The mean air tem- 
perature was 49 6“ F which is o 5" F above the 
normal the absolute maximum was 78'' F and the 
muumuni2i‘’F Ihe total rainfall was 3 3 34 in , which 
IS 4 82 in more than the normal the duration of 
sunshine was 1257 hours which is 222 hours less than 
the normal For 1921 the mean barometric pressure 
was 30 045 in which is more than a tenth of an inch 
higher than in 1920 , in a similar report for Southport 
especial mention was made of the exceptionally high 
barometric pressure which characterised 1921 The 
mean at Liverpool was above 30 in in 7 months 
The mean air temperature was 51° F which is i 9“ F 
above the normal , the absolute maximum was 86° F 
and the minimum 28° F Ihe total rainfall was 
22 47 m which IS 593 m less than the normal , 
the duration of sunshine was 1385 hours which is 
99 hours more than the normal The general modifi- 
cation of scales for the several elements which is 
being uniformly adopted by the Meteorological Office 
IS not as yet being followed at the Liverpool Ob- 
servatory 

Ihe ScArTERiNG of Light by Liquids — When a 
beam of ordinary light passes through a liquid its 
intensity gradually diminishes according to the ex- 
ponential law owing to the scattering of the light by 
the molecules of the liquid The light scattered in 
a direction transverse to the beam should be com- 
pletelv polarised According to a paper m the March 
issue of the Philosophical Magazine, Prof C V Raman 
and Mr Rao have examined nine liquids to deter- 
mine to what extent the theories of scattering are m 
agreement with the facts, and find that the Einstein- 
bmoluchowski theory is the mast satisfactory Accord- 
ing to it the scattering should be proportional to 
the compressibility and absolute temperature of the, 
liquid and inversely proportional to the fourth power 
of tlm wave-length of the light used They find that 
the transverse light is only partially polarised, but, 
on applying the correction specified by Cabannes, 
which IS due to the non-symmetneal molecules, the 
aTS?" auiount of the scattwmg 

J®°^p®>‘ature of the liquid is approach^ 
the scattering becomes very large and the 
of the scattered hght more complete 
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The Indian Science Congress 


'T'HFRF IS a real danger that the severe retrench- 
^ ment m public expenditure now in progress in 
India may lead to a curtailment of actn itics in those 
departmtnts in which such restriction is least dtsir 
able namely the educational and scuntifu servlets 
devoted rtspcctivelv to the training of worktrs uid 
the investigation and development of the rtsourees 
of the country It was then fore verv opportune 
that the prcsKlential address dchvertd it tht liuliaii 
Science Congress which has eompletcel its tenth 
session at 1 iicknow (Januarv 8 13) eiiiph isised the 
danger of apathy towards scientilu knowledge ind 
the immense problems bearing upon the welfare of 
India still awaiting solution I he piesufent Sir M 
Visvesvaraya himself a distinguishid tngmeer and 
for many years the sueeessful administrator of emt ol 
the largest and most progressive of the Itidi in St ties 
nghtlv laid stiess on the appalling strtc of distitution 
m which aiiite 100 million out of the tot il pojnil ition 
of 320 million m the country live md the lUussitv 
for scientific research to incicasi tin food supph 
raise the stand ml of living develop resuiirres iml 
tram the people for eituenship lie uldiiss eon 
tamed eonstruetive suggestions tow mis slimuliting 
research piomoting cooper ition and eoneiiitr ition 
of effort and making th< icsnlts of seuntihe woik 
both in India and abroad moie readil) ivailable 

I he sectional presidents dealt with \ varietv of 
subjects and their addresses weic mostl\ of i general 
character A few words regarding eieh must suthu 
and those who are' interested will no doubt lefer 
to the complete report which will before long be 
published by the Asiatic Society of Hengal In his 
discourse to the Section of Phvsies ind Mathem ities 
Dr S K Banerji reviewed recent thcoius tegarding 
the origin of cyclones and discussed in partuul 11 the 
cyclones of the Indian seas, their oiigiii movements 
and disappearance He favoured the view tint 
counter currents having thur origin m dilleicnces in 
temperatures over large geographic an is imtiati tin 
conditions that give rise to a svstem of gvritmg 
winds m these storms and that the condcnsiHon of 
water vapour supplies the energy necessary to m un- 
tain them for a long period of time Dr Meklium m 
a brief opening address to the Seition of Chemistry 
made out a case for regarding the study of this 
submet as a liberalising influence 

Mrs Howard in her address to the Botanical 
Section dealt with the r 61 e of plant ph\siologv m 
agnculture and indicated a number of direi tions in 
wdiich botanical research is desirabk siiih is the 
factors underlying high quality in agneiiltural pro- 
duce, the scientific interjiretation of field c\pen 
ments the precise nature of various agneultur-il 
practices which come under the head of mulilvtions 
the relations between physiology and the incidenet 
of disease, and the basis of acclimatisation and change 
of seed It was suggested that investigators in the 
Indian universities would find m these subjects mai y 
problems of great scientific interest and practical 
importance 

Dr Filial in his address to the Section of Agriculture 
gntomised recent researches in soil science IVof 
G Matthai gave the Section of Zoology a very mtticst- 
mg survey of recent oceanographical researrh with 
Special referehce to the Indian Ocean dealing very 
fully with the physical and chemical factors influenc- 
ing marine life and its distribution Dspecially note- 
worthy was the reference to recent work on the 
holour of the light that penetrates by tiansmission 
and Scattering into the depths of clear ocean water 
and its possible influence on the coloration of marine 
filUha and the development of their powers of vision 
tit ti^e Section of Geology, Dr Pascoe dealt with the 
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pal cography of Burma Major Acton discoursed on 
till urns ind cconomii, value of medical research to 
the section deveited to this subject I he importance 
and interest attaching to the study of i ultural anthro- 
jMilogvi was well emphasised by Dr J J Modi m the 
section ovir which he prt sided 

A giiieial survey of the work of the Congiess 
mdie ites that scientific investigations m India arc 
to I < oiisiderable extent dllected by the speii.il needs 
of the eoimtiy' and indeed perhaps even more atten- 
tion should be given thin at piesent to subjects such 
IS the eheniisti-y of Indian nitural proiliiits and 
pioblems insing therefrom As an example of the 
kind of work being aetoniplished it piescnt in this 
chreetiou 111 IV be mentioned an interesting paper by 
J 1 Sinionsen and M Gopala Kao m which they 
showid that an ixieedingly small jirojiortion of 
pvrogallol iddid to Inch in turpentine inhibits its 
ti mil ney to oxid ition for some months and thus adds 
gnallv to Its V iliu Ihi piaetieal side of rese.ireh 
was ilso einplnsiscd in i symposium of the Sections of 
Agniultuie Botany md Chemistrv in which a whole 
morning w is lU voted to the discussion of the nitrogen 
problirn m Indian agriculture and in .vnollur joint 
ineeting of the Sei tions of Botany and Agriculture, 
devoted to the improvement of fodder iiul forige in 
Indii The same tendency is also found strongly 
refleeted in thi piocetdings ot some of the sections 
notablv in those just mentioned and m the Section 
of Medical Rese irch 

I undainentil icse ireh as distinguished from applied 
seitiue was strongly repicsented in the physics 
see turn of the ( ongress and this was largely owing to 
the intluenei of the ( iKutti silieiol which has grown 
up during the pist few ye irs Among some of the 
pipcis vvhuh dealt with new iiclds of research may 
be nieiitioned one by Mr K Sesfiagin Kao em the 
sealtciing e>{ light in fiends it low lemiier etuics \ 
remark iblc f let elieiteel by recent woik (set Proc 
Kov Sot November 1022 p 151)) is tint the light 
transverselv scattered m liquids vvhiih at ordinary 
temper ituies is very iinpeifcetly polarised mereases 
in intensity inel at the same time becomes mote and 
moie conqilelciy polarised is the temperature is r used 
toev irds the critical jxnnl In Mi Seshagin R.10 s 
woik the study of the sc ittcnng is carried down to 
low tempeiatuns and an clfect of the opyiosite kind 
is noticed the quantitative lesults promise to 
throw light on the nitiue and magnitude of the 
thermal igitation of the molecules at loev tempera- 
tures An 111 I logons investigation by Mr Lalji 
Snvastav i on the seattirmg of light in crystils was 
also presented to the Congiess 

Ihere IS se ircely space to refer here in detail to 
the iiumttous other p.qieis dealing with subjects so 
varied as vortex motion in fluids formation of 
npple-maiks earthquake eoeia chromatic emulsions, 
.uousties of the piaiiofoite whispering galleries 
theory of b ind-speetra temperature ionisation of 
gases and o lay tracks m argon and helium, to 
mention only a selection presented to the section at 
I ueknow A icfcrence may however be made to a 
paper vvhieh evoked .a most animated discussion at 
the meeting that is one bv the writer putting forward 
a new theory of tlie well known blue colour of clear 
ICC 111 glaciers (see Nature Januarv 6) In reply to 
somt of the points raised, attention was directed to 
the verv leinarkablc fact that dunng the process of 
artificial crystallisation involved m the manufacture 
of ICC the suspended matter originally present ui the 
water is rejected by the crystals as they form and 
accumulates m a pocket Ice which shows the 
bine opalescence is quite free from colloidal matter 
of any kind ’ C V Kaman 
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The Exploitation of the Sea, 


''PWO very important documents bearing on the 
^ sub3ei,t oi the rational exploitation of fishing 
grounds have recently become available The first is 
the report to the Minister of Agriculture and Fisheries 
of the British delegates who attended the meeting 
of the International Giuncil for the Exploration of 
the Sea, held at Copenhagen in September last 
The other is the Report of the Danish Biological 
Station (xxix , 1922) Both papers are of very 
great interest 

The British official report emphasises the practical 
nature of the work of the Council and gives an account 
of Its organisation There are four sections (hydro- 
graphy, plankton, statistics, and fish) The work of 
the fash section is earned out by committees, and those 
which deal with the investigation of the herring, 
cod and haddock, and of the biology of the Atlantic 
slope are of great interest to British workers Pro 
grammes of the investigations adopted by these 
committees are given in the report One important 
committee, that on the plaice fisheries, has now 
completed its work and the recommendations made 
by It have been approved by the Council and are 
given in full These are that the parts of the North 
Sea situated (i) between the Continental coast and 
the i2-fathoin line from N lats 52“ to 56®, and (2) 
between the 12-fathom and the 15-fathom line, be 
closed to steam trawlers and motor vessels of more 
than 50 h p , the inner zone throughout tlie entire 
year and the outer one dunng the months July to 
March No size-limits with respect to the fish cau|;ht 
are recommended The Council recognises the diffi- 
culty of enforcing these measures without the 
sympathetic support of the fishing industry, but 
It regards this as a matter for the concern of the 
governments of the participating countries It is 
considered that the adhesion of Germany to such a 
scheme of regulation will be essential The Council 
advises the continuance of observations and the 
review of the whole proceedings after three years 
have elapsed 

The meaning of the impov ereshment of a plaice 
fishing ground is examined by Dr C G T Petersen 
in the second of the reports noticed Since 1893 
this distinguished Danish zoologist has studied the 
fisheries in the Limfiord and m the adjacent seas 
In 1893 the old styles of plaice fishing were super- 
seded by newer and more efficient methods, and Dr 
Petersen thought then that this meant the end of 
the golden day for the fishing industry, ’ and he had 
similar thoughts about the North Sea plaice fisheries 
Now he confesses that later developments have shown 
that he was wrong What has occurred in the two 
areas is much the same , the quantities of plaice 
taken per day's fishing by the old types of vessels 
were much greater than those now being taken by 
the newer boats fitted with much more efficient gear 
Why ’> In both areas there was an " accumulated 
stock ' of fish Vessels of low fishing capacity could 
do well on such grounds 


How to remedy this ' impoverishment " ? There 
are two theories of regulation (i) to raise more 
young plaice either by protecting the breeding fish 
so as to allow them to reproduce at least once in 
their hfetimes, or by artificial hatching, and (2) to 
legislate and otherwise deal with the fisnery so as to 
increase the growth-rate of the plaice because it is 
not merely a vast quantity of fish on the grounds that 
is desirable but rather an increased rate of production 
of plaice-flesh An overcrowded ground i^ay harbour 
small old plaice or young and relatively big ones 
Plaice which do not grow at all consume from three 
to four times their own weight of food In the Baltic 
there are fish of 32-36 cm in length which are 4-5 
years old as well as others of the same sizes but of 
9-18 years old The best policy is so to regulate the 
fishing as to increase the proportion of the younger, 
more rapidly-growing fish 

How to do this > The conditions in the North 
Sea illustrate the difficulty — and the remedy If the 
Dogger Bank were an island surrounded by shallow 
water, vastly more plaice would grow to good market- 
able sizes than do now As it is, the fashing is probably 
too intense and plaice are caught more rapidly than 
they can migrate out from the overcrowded grounds 
just off the Continental coasts The restocking of the 
deeper parts where the fish will grow well, from the 
nurseries (where they grow slowly) must keep pace 
with the depletion of these grounds This means 
two kmds of measures (i) size-limits in fishing, and 
(2) transplantation, both being modified accordmg 
to the circumstances If young plaice do not migrate 
out into favourable parts of the North Sea they 
must be assisted Dr Petersen himself made success- 
ful transplantation experiments in the Limfiord long 
ago, and more recently, English investigators have 
shown, beyond all doubt that the same measures 
were practicable, and sure to be highly successful, 
in the North Sea 

The rationale of a continued and still more intensive 
exploitation of the fishing grounds is indicated by 
the scientific investigations The transplantation 
experiments show which are the favourable grounds , 
growth-rates are known, and the work now in progress 
by the English investigators is giving results of value 
m regard to the supplies of food on the various 
grounds The difficulties belong only to the practical 
workmg of the regulatory measures Something like 
a scientific " nationalisation ” of the deep-sea fishing 
industry appears to be necessary in the interest of 
an increased food supply, should the apprehensions 
of a faihng stock be justified^ It seems like a revolu- 
tiona^ proposal to suggest that permission to exploit 
the onshore fishing grounds should become necessary 
and that this permission should be accompanied by 
certain conditions, yet something of the land may 
have to come in the near future Meanwhile the 
suentific work in progress is affording the data 
whereby such proposal can materialise when the 
administrations are ready J J 


Solar Radiation 


y GLUME IV of the Annals of the Astrophysical 
* Observatory of the Smithsonian Institution 
contains the investigations on solar radiation made 
jby the director. Prof C G Abbot, assisted by F E 
Fowle, L B Aldnch, and others The work m the 
Northern Hemisphere has been transfwrecT from 
Mt Wilson to Mt Harqua Hala, Anzona, that in 
Chile from Calama to Mt Montezuffia In 1914 
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pytheliometers were taken up to a height of 25 km , 
by small balloons The atmosphenc pressure was 
J cm of mercury , the value of the solar constant 
mdicated was 1 84 calories per cm *, in good -agree* 
meat with the adopted value 
Mr Clayton compared the variations of splat ^ 
radiation measured m 1913-I4 with the temperatlife 
records in various parts of the World , he iolsnd A ' 
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correlation that was positive in the Tropics and Polar 
regions, negative in the lemperate zones He also 
found that the temperature in Argentina was corre 
lated to the short-period variations of radiation 
observed in Chile, and he suggests that these changes 
have a tendency to recur in penods of 12 and 22 days 
They are interpreted as being due to varying trans- 
parency of the solar atmosphere Measures of the 
brightness of Saturn indicated similar variations, but 
with a time-interval proportional to the difference of 
longitude of Saturn ana earth This would be ex- 
plained by the solar regions of high or low radiation 
being carried round by the sun’s rotation 

The excess of radiation at sunspot maximum is 
explained by the greater activity of solar convection 
currents at that time , these bring hot matter from 
the interior to the surface, which more than balances 
the loss of heat in the spots themselves 

The mean state of transparency of the solar atmo- 
sphere IS measured by observations of the radiation 
at different distances from the centre of the disc 


The contrast between centre and limbs is found to be 
greatest when the solar spiot activity is greatest On 
the other hand the short-period increases of radiation 
are associated with less contrast between centre and 
limb 

The work also gives information on the trans- 
parency to radiation of different layers of our own 
atmosphere ‘ The atmosphere above ii km con- 
tributes more than half the radiation of the earth 
viewed as a planet Nearly tlie entire output of 

radiation of the earth to space more than | arises 
from the atmosphere and clouds 

Ihe albedo of a large white cloud in the sunshine 
was measured from a balloon above it and found to 
bp 78 per cent Prof H N Russell s discussion of 
Muller s observations of tbe albedo of Venus gave 
the value 59 per cent It is concluded that the 
clouds on Venus while general are not thick enough to 
give full cloud reflection except for oblique rays The 
albedo of the earth seen from space is estimated as 
between 43 and 45 per cent 


Botulism in 

'^HE Scottish Board of Health has issued a very 
clear and interesting report on the ciicum- 
stances attendmg the deaths of eight persons from 
botulism at Loch Maree in Ross shire last vear and 
none of the vivid tragedy of the occurrence is lost in 
the telling by Dr G R Leighton 

On August 14 1922, a number of guests stopping 
in the hotel went out for the day, and within a week 
six of them, as well as two of the attendant ghilhes, 
were dead Once some sort of food poisoning was 
suspected, the distnbution of the fatalities between 
these living in the hotel and those living in their own 
homes in the neighbourhood at once implicated 
luncheon the only meal taken in common as the 
source of the poison, and further inquiries appeared 
to bring particular suspicion on a glass jar of wikl- 
duck paste out ef which about a dozen of the 
sandwiches had been made The empty jar was 
fortunately recovered, and Mr Bruce White at the 
University of Bristol was able to show that the small 
fragments of paste left in it were intensely poisonous 
to mice, and from them to isolate the Bacillus botu- 
litius itself One of the ghilhes was not hungry 
enough to eat all his sandwiches and took one home 
with him , when he fell ill next dav and rumour 
suggested something wrong with the lunch bis friends 
buried the sandwich, which was retrieved later and 
shown by animal experiment to be extremely toxic 
A guest also failed in his appetite and threw the most 
part of a sandwich to a wagtail on the lake shore a 
month later Dr I eighton found the decayed remains 
of a small bird among the stones 

There has, mdeed, seldom been an outbreak of food 


Scotland 

poisoning in which the fmts were so cleir and so 
plainly verified The onlv point of interest which 
the nport fads to elucidate — and peihaps the facts 
could not be ascert lined with complete accuracy — 
IS how many people ate an\’ of the poisonous paste 
without having symptoms it seems likdv that there 
may have been about five 

As has lately been shown by Dr K h Meyer of the 
University of California (Naturl January 20 p 95) 
B bo/ulinus is a widespread common inhabitant of 
the sod, and may often be found on fruits, v cgotables, 
and other food -stuffs laken with food m any 
numbers that are reasonable possible it is harmless, 
and in this way differs sharply from the food poison- 
ing bacilli of the Gaertncr and Acrtrycke group which 
multiply inside the body and cause illness by pro 
ducing i definite infection B a is poisonous 

only d it has been able to grow for some time under 
favourable conditions outside the boily and produce 
large (jiiantities of its potent toxin man is poisoned 
by the toxin not infected by the bicillus Liboratory 
experiments show that the resting spores arc excep- 
tionally difficult to kill by heating Considering, 
indeed the wide distribution of the bacillus m Nature, 
the rarity of botulism is a remarkable testimony to 
the care with which ootted meats and so on are 
usually prepared Really efficient sterilisation is a 
secure preventive Ihe difficulty is that the glass 
containers which the public iPsthctically prefers, 
cannot be heated to i sufficiently high temperature 
without an undue proportion of breakages There 
seem*! to be no gootl reason why they should not be 
prohibited and tins made compulsory 


Building Construction Research 


'T'HREE reports on investigations connected with 
^ house construction and allied subjects have 
recently been issued by the Department of Scientific 
and Industrial Research 

In the hrst of these, Mr W H Wainwnght gives 
some details of the cost of cottage building, and at 
the present time, when the cost of building is a very 
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vexed subject and development schemes have to be 
very carefully debated owing to financial stringency, 
such information should be valuable It is only by 
careful analysis in the matter of outlay that organisa- 
tion can be improved and economy effected, and 
those engaged in large building works wdl find in 
these tables much mterestmg matter The diagrams 
are partly compiled from data collected by the 
Mmistry of Health some are calculating graphics 
which should save time and do something to popular- 
ise graphic methods among technicians, while others 
show the rise and fall of prices in labour and materials 
frorti 1914 to 192a and are of general apphcation 
Mr Weller in his editonal iptroductum anticipates 
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an obvious criticism that the basis of calculation 
may be of changing value owing to ch.inged condi- 
tions bv stal mg that the percentage cost of materials 
in a cottage in 1914 and lo^i was found practicalh 
identical From the diagrams the increased cost of 
a cottage due to \aiiation in the market price of 
a material cm be at once ascertained We imagine 
that variations in human output are a good deal less 
amenable to graphic represcntatK'n Apart from this, 
however a gieat deal of useful matter on relative 
costs and methods of calculation will remain truly 
recorded in this publication 

1 he notes which constitute tlie report on cob md 
pfst building form an interesting epitome of a subject 
whicli came into great prominence during ind after 
the war when bricks were prohibitive in price and 
the bricklayer was laying them at a minimum late 
never contemplated It is verv unlikelv that the 
methods of building described will ever become 
general though in speei il local circumstances thej 
will tonimue to have value 

Ihc contiibutors to these notes write quite dis 
passion itclv t fat t w hit h adds greatly to the v aluc 
of the concise information given Various methods 
used art t xplamed m detail with dimensioned sketches 
of the simple shuttering and tools used in this con- 
struction while photographs of cob and y>isc cottages 
show how satisfactory a home it is possible to pro 
duee even for two stoned buildings, direct from 
natural earths Walls which may be of lumps 
from a mould or foimed in situ are one or two fiet 
m thickiHss and the houses are said to injoy a very 
equable temperature and to remain dry but a brick 
or concrete foundation about a foot high is necessary 
The recent times of stress have produced i grt it 
many new typis of building, but if wc are to judge 


from American experience it would seem that taking 
capital and current cost over a decade the ordinary 
brick still holds its own against later competitors 

Houses or cottages having been constructed it 
IS necessary to provide luating appliances and range- 
makers and otheis will find much useful information 
m the third of these reports The necessity for the 
conservation of fuel energy during the war pro- 
vided the stimulus for this useful investigation It 
s common kiiowleilgt that the kitchen range is in 
most houses the mam and most wasteful coal con- 
sumer, and it IS surprising that range makers have 
not before now turned their attention to the pro- 
duction of more eflieient designs This may be due 
pirtly, as the author points out to the incompati- 
bility of running economy and mitial low cost of 
apj) iratus but if capital and Cftfrcnt costs were 
simply tabulated th< purchaser would soon realise 
the ultimate cheapness of a range designed to utilise 
more heat units 

The purpioscs of a lange for boiling baking, water 
heating, and perhaps warming, render, the report 
tells us a really eionomiial design impossible and 
atUntion should therefore be dine ted to the con- 
sideiation of anv im ins for separating these film turns 
which might be practicable at least m large establish- 
ments These fumtions were tested indepeiukntly 
both ftom a broad physical and also from a purely 
eiihnarv standpoint C onsidi red as separate func- 
tions only ii per cent of the heat is transmitted 
to the oven 12 per cent to heating watei ami 1-5 
percent to the hot plate as an aveiage for comrnetcial 
ranges These figures were verv largely increased 
m ipiiliinets designed during the tests It has been 
stated that market conditions preclude' the com- 
mercial success of many improved types of range 


Diseases of Plants in England in 1920-21 ^ 


B\ Dr E J Butlfr, C I E 


TV/TOSl countries in the civilised world have been 
forced within the last twenty years to take 
steps to protect their crops from the menace of foreign 
parasites liuring that ptnod, with the growing 
recognition of the aid that science can give to agri- 
culture by studying the cause and control of plant 
diseases and pests has come a great increase in 
knowledge of the dangers of unrestneted traffic m 
plants Many instances have occurred to prove how 
real is the risk of introducing plant parasites from 
other countries and how difficult to guard against 
Ameriia h is been the chief sufferer but it is sufficient 
to mention gooseberry mildew and wart diseases of 
potato to show that England has not escaped 
Distances as measured in time and in the amenities 
of transport are constantly contracting between the 
continents and the interchange of living plants — 
with their parasites— goes on in ever increasing 
volume Quarantine restrictions at first imposed in 
a few special cases have extended until at present 
the exporting seedsman or nurseryman is faced with 
barneri to his trade which are often extremely 
hampering It is easier for a human being to enter 
the t 'mted States to day than for a potato, unless it 
IS accomjianicd by a sheaf of health certificates while 
total prohibition of certain categories of plants is 
not uncommon 

Correspondingly heavy responsibilities have fallen 
on the official plant pathologists of the various 
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countries Protluce for export has to be inspected 
and certified and imports from each country have to 
be scrutinised for possible dangers As an essential 
foundation for efficiency in what mav be called the 

Plant Protection Service, ’ it is obviously necessary 
to know what diseases already exist in one s own 
country and what may be introduced from each of 
the countries from which imports are received 
Plant disease surveys have been developed m nearly 
all the more advanced countries, that of the United 
States being the most complete, as is natural in view 
of the vast interests involved So far as the fungous 
diseases are concerned it is to Mr A D Cotton 
mycologist to the Ministry of Agriculture that is 
due the organisation of the English survey The 
present report is the third of the series for which 
he has been responsible, and will be the last in view 
of his appointment as keeper of the Herbanum, Royal 
Botanic Gardens, Kew It is also by far the most 
complete that has yet appeared and is second to none 
m any European country 

Thereportcoversthetwoyears igaoandigai These 
years offered an extreme contrast in their meteoro- 
logical features and not the least valuable of the 
results of the survey is the way in which the differences 
in the two seasons are reflected m the incidence of 
particular diseases Potato blight, a lover of cool 
and damp conditions, was rampant in 1920, but 
could not withstand the hot, dry summer of 1921 
The attack of crown rust on oats in Wales was un- 
precedented in the former year and singularly slight 
in 1921 The mildews, on the other hana, were 
unusuaUy bad m 1921. and common scab of potatoes, 
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a disease that has recently been shown to prefer 
waijn soils, established a record in virulence 

One may hope that the accumulation of such facts 
(of which the report contains many), and their 
correlation with the weather charts which are attached, 
will enable trustworthy forecasts of the intensity of 
particular diseases to be issued It is unnecessary 
to emphasise the practical value of this to the grower 

Another point of the highest practical interest 
and one that is best brought out by the methodical 
records of a survey, is that of varietal resistance to 
specific diseases Such a year as 1920 is invaluable 
in establishing the behaviour of different varieties 
of potatoes to blight under optimum conditions for 
the latter Kerr s Pink for example appears at or 
near the top of nearly all the lists of blight resistant 
potatoes that are also immune to wart disease 

Equally valuable are the records of new crop 
parasites No less than i^6 names have been added 
to this report as compared with th it for 1919 and 
several of these are diseases not previously known to 
occur in the country 

The report deserves a wide circulation at home 
and abroad as it presents in a hindy and (.onvenunt 
form a remarkably complete summary of the fungous 
and allied troubles with which the British grower has 
to contend 


Wave-power Transmission 

AN interestuig paper has recently been prcscntul 
to the North-East Coast Institution of 
Engineers and Shipbuilders, by W Dinwiddie on 
wave -power transmission Wave power machines 
are classified under three heads (i) Continuous 
waves, where the generating plunger moves with 
simple harmonic motion (2) Impulse waves in 
which a single harmonic motion is transmuted in 
wave form at regular intervals, greater than the 
period of the motion itself (3) Sychronous and 
asychronous motors, monophase or polyphase m 
which direction research is proceeding 

Liquids such as oils and water are at present the 
media used, while the transmission of impulse along 
a steel wire has been used A reciproialing pump 
plunger of small stroke is oscillated at a high speed at 
one end of a closed pipe line Waves of compression 
and expansion are propagated through the pipe line 
If the pipe line is completely closed at the other end, 
very high pressures can be generated in the pipe line 
but if a plunger similar to the pump plunger is placed 
there, this will move in synchronism with the pump 
plunger, and is therefore able to do work on some type 
of machine lo prevent excessive rise of pressure in 
the pipe line when the sychromsmg plunger is stopped, 
capacity analogous to a condenser in an electric 
circuit is put in the pipe line, and if all machines are 
cut oil a stationary wave is formed and theoretically 
no energy is given to the system by the generator 
It is desirable that connexions to machines along 
the pipe hne shall be made at i wave-length points 
Machines tapped in at half wave-length points along 
tiie pipe will be self-starting and stable in running, 
while those at the quarter wave-lenrth and three- 
quarter wave-length wdl not be self-starting If 
nowever, a^machine is started at half wave-length 
) along the I^e, then a machine at a quarter wave- 
length- Will start , and if a machine is started at a 
„ Wave-length along the pipe, then machines at a 
garter and three-quarter wave-len^h will start 
'TMt this is so can be seen by examining the changes 
'Of pMsaure that take place at these points, when there 
a, stationary wave, and when there is a progressive 
' t^VaRttlwrimposed on the stationary wave 


Ihe principle has been successfully apphed to 
controls on aeroplanes, to the working of rock- 
ilrilling machines, and to riveters A description 
of the special transmission pipes to resist the high 
pressures generated, and the mechanism for rotating 
the rock drill, is giv en in the paper 


University and Educational Intelligence 

Aberulfm — ^The Lniversity Court has agreed to 
refit the Botanical Museum in Old Aberdeen prior 
to the orcupation of the new botanical department 
which IS at present being built there It has also 
agreed to make provision for increased laboratory 
accommoilation for the department of chemistry 
CAMUuiDGt — Mr r M Cherry Trinity College, 
has l«en elected to in Isaic Newton studentship 
mil the tenure of the studentship of Mr W M H 
(»reives St Johns College has been renewed for 
one year 

Smith s prizes have been awarded to Mr J C 
Burkill Iruiity College for an essay on 1 unctions 
of intervals and the problem of area and to Mr 
A 1 - Ingham Trinitv College for an cssav on Mean 
value theorems m the theory of the Ricmann Zeta- 
h unction ’ Uajleigh prizes have been awarded to 
Mr E 1 Collingwood Trinitv College for an essay 
on Ihc formal factorisation of an integral function 
of fiuiU integral order to Mr W R Bean Trinity 
f ollege for an essav on i he elastic stability of a 
plane plate to Mr F C trancis Peterhonse for 
m essay on The IJeiijoy Sticltjes integral to 
Mr C (j F James, Trinitv College, for an essay on 
‘ The anilytical representation of systems of space 
turves and to Mr M H A Newman St John s 
College for in cssav On discontinuities of functions 
of a single real variable 

Ihe subject proposed for the Adams prizt for the 
period 1023-4 IS Ihe ph\sical stito of matter at 
high Umperaturcs ' Investigation is -'uggtsted of 
the statistical cquihbnum of in assemblage of atoms 
m various ionised and ipiantisid states together 
with free electrons and radiation The essay may 
deal howiver m an\ wd> with the simplifications 
or the complications which ajipear m the properties 
of matter it high teniptratiires 

The bpieial Itoard for Onental Studies will proceed 
to the election of the Ent \ arrow student in vss\no 
logy t irlv next term 

The Board of Research Studies 111 publishing its 
third report announces that the number of research 
students has risen to 179 Of these aliout two thirds 
are working on the scientific side chemistry and 
physii s havi the largest number, followed by botany, 
agriculture', and bioeliemislry 

Grants from the Gordon Wigan fund have been 
made to Prof Punnett for plant -brei ding experi- 
ments, to the Museum of Zoology for cases to Ihrof 
Gardiner for a centrifuge and incubator to Mr 
Harkcr for sections of rocks, and to Prof Seward 
for sections of fossil plants 

Durham — The council of Aimstrong College, 
Newcastle-ujKin-l yne, invite applications for the 
chair of philosophy The latest date for the receipt 
of applications and testimonials is May i They 
should be sent to the Registrar 

IwONnoN — ^The following doctorates have been 
conferred — Ph D in Science Mr M V Gopala- 
swami of University College for a thesis entitled 
" Economy in Motor Learning ", Mr A M MoShar- 
rafa of Icing’s College for a thesis entitled " The 
Quantum Theory of Spectral Senes , Mr W S G P 
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Noms of the Imperial College (Royal College of 
Science) for a thesis entitled " The Formation and 
Stability of Spirane Hydrocarbons ’’ , and Edith H 
Usherwood of the Imperial College (Royal College 
of Science) for a thesis entitled “ (i ) The Formation 
of Heterocyclic Rings involving Reactions with the 
Nitroso and Nitro groups in their various Tautomeric 
Modifications , (u ) Experiments on the Detection 
of Equilibna in Gaseous Tautomeric Substances ’’ 

A post-graduate scholarship in science of the 
yearly value of 125! , for two years, is being offered 
to Bedford College graduates for award in June 
next Further information will be furnished upon 
apphc^iOT by the Secretary of the College, Regent's 

Manchestfr — Mr R S Adamson has resigned 
h)s post as senior lecturer in botan> on his appoint 
ment to the Harry Bolus chair of botany in the 
University of Cape Town 

Mr C R Christian has been appointed temporary 
demonstrator in pathology 

The Cxiurt of Governors has authorised the confer 
ment of the following honorary degrees D Sc 
Prof Niels Bohr, Copenhagen Prof F G Hopkins 
Cambridge and Mr W B Worthington president 
of the Institution of Civil Fngineerb, 1021-1922 


We have received from the newly constituted 
Universitv of Lithuania Kaunas (Kovno) a copy 
of a bilingual — Lithuanian and English — calendar 
The University, which was opened in February 
1022, has the following faculties theology and 
philosophy, humanities law mathematics and 
natural sciences, medicine and technical science 
(engineering, chemical technology, architecture etc) 
It has 45 professors, 37 docents and 35 members of 
the junior teaching staff, while there tire more than 
a thousand students It appeals to cultural in- 
stitutions to help in the establishment of a library 
by sending books and other publications 

uoucHBOROUGH COLLEGE Celebrated its first pre 
sentation day on March 10, when the College diploma 
was conferred on some 230 students of the foUowing 
departments mechanical and civil engineering (69), 
electrical (31), automobile (32), pure and applied 
science (10) commerce and economics (88), training 
of teachers (31) The Minister of Labour, Sir Mon 
tague Barlow, who presented the diplomas and gave 
an address, remarked that the College is carrying 
out a very interesting expenment in undertaking a 
course which combines very closely theoretical 
studies and practical experience This feature to 
which we directed attention in our issue of October 
21, p 562, aims at securing for engineering students 
advantages comparable with those which a School 
Hospital gives to medicals An essential principle 
of management of the instructional factory is that 
the output should be saleable During the war the 
College trained more than 2300 munition workers, 
and at its close mhented the fine buildmgs erected 
for this work as well as valuable engineering equip- 
ment Among the post-war students have been 
more than 500 enrolled under the scheme of grants 
for higher education for ex-service students , 237 of 
them have taken the diploma, and of these 138 have 
been satisfactorily placed in employment The 
number of private fee-paymg students enrolled is 
343 ITiert are students from Australia, South 
Africa, India, and many foreign countnes The 
College aims at a normal enrolment sufficient to 
enable the productive work scheme to be earned on 
as a commercial and economic enterpnse 
NO. 2876, VOL III] 


Societies and Academies. 

I ONDON 

Royal Society, March 15 — J A Carroll Note on 
the senes-spectra of the aluminium sub-group In 
contradistinction to the alkali metals, the highest 
terms m the known senes-spectra of the elements of 
the alummium sub-group arc the common Umits of 
the sharp and diffuse series, and not the hmits of the 
principal senes Measurements of the ionisation and 
resonance potentials for thallium suggested that there 
might be a yet undiscovered pnncipal series m the 
far ultra-violet, the limit of which would be the 
greatest term and would corresjiond with the 
normal state of the thallium atom Against this is 
the absence of positive evidence of such a senes and 
tlie easily reversible nature of the hnes of the subor- 
dinate senes in the arc spectra Ev idcnce is to the 
normal state of the atoms is afforded by an mv estiga- 
tion of the absorption spectrum of the cool vapour of 
one of the elements in question e g thallium The 
lines were members of the subordinate senes, thus 
confirming the original senes arrangement The 
results accord with tlic latest developments of 
Bohr s theory — W E Curtis I he stnicture of 
the band spectrum of helium — II Seven of the 
doublet bands previously examined by Fowler have 
been studied in detail "The structure of the bands, in 
the m un is m igrecment with the requirements of 
the quantum theory some discrepancies are dis- 
cussed m connexion with KratzerS half-quantum 
hypothesis Values for the moments of inertia of 
the molecules concerned are derived by a graphic 
method Several perturbations arc recorded (the 
first examples m this spectrum) and their significance 
is discussed — G C Steward 'Aberration difiraction 
effects Diffraction theory would indicate that the 
image of a luminous point, given by a symmetrical 
optical system, should be a system of luminous rings, 
and this was investigated by Airy in 1834 , geo- 
metrical theory leads to a consideration of several 
types and orders of aberration, and the modifacation 
of the " ideal " diffraction pattern produced by these 
geometrical aberrations is discussed The method 
adopted depends upon the Eikonal function of Bruns 
Aberration diffraction effects are dealt with, assuming 
that the stops of the optical system are circular, with 
centres upon the axis of symmetry Other stops 
used namely the usual circular aperture, but with 
the central portion stopped out, one (or two parallel) 
narrow rectangular aplerturc, and a semi-circular 
aperture are also considered — Lord Rayleigh 
Further observations on the spectrum of the night 
sky Specially designed spectrographs hav ing a work- 

ing aperture of / / 9 are described The northern 
and southern honzons have been photographed 
simultaneously on the same plate, and the aurora 
hne recorded almost down to tke honzontal direction 
in each There is no marked difference of intensity 
between them The negative nitrogen bands appear 
fairly often m photographs taken in the north of 
England, but similar spectra taken in the south of 
England do not show them They are always strong 
m the Northern Lights m Shetland Two bright 
lines or bands m the blue and violet were always 
observed, the approximate positions, determmed on 
the very small scale spectra being 4200 and 4433 
Their ongm is not known In addition, there is the 
aurora hne 5378, also of unknown ongin, and the dark 
Fraunhofer hnes H and K — Lord Rayleigh Studies 
[ of iridescent colour, and the structure producing it 
IV — Indescent beetles Some of the indescent 
beetles which have stnking metalhc colours show 
I band systems in the spectrum of the refiected light ' 
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That from Pehdnota sumptuosa shows a central 
maximum bordered on eitner side by subordinate 
maxima in exactly the way that reflection from a 
uniformly spaced assemblage of 34 thin plates would 
require In the spectrum from one of the golden 
beetles Callodes parvulus, the bands are accounted 
for on the supposition of two assemblages, each 
consistmg of several reflecting planes the distance 
between the assemblages being about 8 m — J W 
Nicholson Oblate spheroidal harmonics and their 
applications — J W Nicholson and F J Cheshire 
On the theory and testing of right-angled prisms — 
J C McLennan and D S Ainslie On the fluores- 
cence and channelled absorption spectra of caesium 
and other alkali elements Caesium exhibits a 
fluorescence and a channelled absorption siiectrum in 
the neighbourhood of X=8ooo when the vapour of 
the element is traversed bv white light In the 
absorption spectrum bands separated by inter\als 
that were simple multiples of 24 A were found 
Like sodium iiotassium exhibits channellings in its 
absorption spectrum m the neighbourhood of the 
second member of its doublet series Indications 
have been obtained of channelling in the absorption 
spectrum of lithium in the near ultra violet region — 
W Stiles The indicator method for the determina- 
tion of coefiicients of diffusion in gels with special 
reference to the diffusion of chlorides The coefficient 
of diffusion increases at a greater rate per degree rise 
in temperahuc the higher the tem^rature the 
relation betwot n coefficient of diffusion ind tempera- 
ture m gels IS thus not linear as is usually assumed 
for free diffusion in water 1 he coefficient of diffusion 
decreases with increasing concentration of gel and 
increases with decreasing concentration of the diffus- 
mg salt Empirical expressions are given for these 
relationships — H 1 Flint A generalised vector 
analysis of four dimensions An account is given of 
an invanant vector calculus in a notation which is 
the natural generalisation of that of (jibbs Contra- 
vanant and covanant sectors are related by means 
of an operator — the extended idem-factor and 
tensors arc introduced as dyadics and polyadics 
The expressions familuir in the tensor calculus of 
Riemann and Chnstoffel appear very simply in the 
analysis Separated points arc connected by the 
geodetics, and a simple definition of parallelism at 
two points leads at once to the Weyl parallel dis- 
placement relations 

Geological Society, February 28— Prof A C 
Seward, president, and afterwards. Prof W W 
Watts, vice-president, m the chair — S Ha/zledine 
Warren (i) The late glacial stage of the I-ea Valley 
(Third Report) One new section found occurred at 
tho^level of, and m the area occupied by, the Middle 
or Taplow Terrace, whereas all the other sections 
were m the Low Terrace It consisted of a bed of 
seed-beanng clay, in the middle of an old gravel-pit 
partly built over The Taplow deposits yield a 
fairly temperate fauna and flora The site is close 
to the head of a small streamlet; and it is assumed 
that the Arctic plant-bed is of Ixjw-Terrace or 
Ponders-End date, and that it represents the silting 
of a stream which flowed across the Taplow Terrace 
According to a report on the Arctic flora by Mrs E 
M Reid and AJiss M E J Chandler, tliere is nothmg 
to distinguish the flora from that of the previously- 
described locahties of the L^a VgUey (2) The 
EUphas-anttquus bed of Clacton-on-SMi (Essex), and 
its flora and fauna The deposit feHs a deep narrow 
Steep-sided, river-channel which apparently flowed 
into the Thames when that nvor occtipied the deep 
chAonel now submerged off the coast 01 Essex The 
,Pncton bed yields evidence of an abundant flmt- 
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industry which is one of the best known representa- 
tives of the Mesvmian senes This is of I ate Thellean 
or Early Acheulean date, although it shows no 
cultural connexion with those industries but it may 
be the precursor of Mousterian The deixisit is also 
nch in mammalian remains Appended to the paper 
are detailed reports on the palaeontology 

Lmnean Society, March i — Dr A Smith Woodward, 
president, in the chair — J N Halber'' Notes on 
the Acan with descriptions of new spei les — C h M 
Swynnerton Asiiects of African woodland form itions 
Riin-forest, coppice and thicket due to grass-fires, 
the means of prevention from injury by such fires, 
and the preservation of the forests by careful nurture, 
were dealt with 

Aristotelian Society, March 5 — Prof A N White- 
head president in the chair — E S Russell Psycho- 
biology Physico-chemical method is apphuible to 
many of the phenomena of life, but it fails of complete 
success because it cannot take account of the in- 
dividuality and staving of the living thing, nor its 
flexibility of response Also it cannot take into 
consideration, as in active factor the past history 
of the organism for it must regard past, history as 
completely summed up m present state The true 
alternative to the materialistic view is not vitalism, 
but a psychobiologic il v lew based upon a mon idistic 
philosophy Both the movements and the morpho- 
genetic responses of the organism must on this view 
be interpreted as actions of a hvmg individuality, 
earned out in response to its own sensed environment, 
in pursuance of the fundamental conative impulses 
which are the core of its being 

Zoological Society, March 0 — Sir S F Harmer 
vice-president, m the ch iir — Mr, Caldwell \ uise 
of apparent meiinism m Tippelskirch s Giraffe 
(Gtraffa camelopardahs itppelskirchi) — H G Cannon 
A note on the zoaea of the land-crib Cardi^oma 
armatum — Miss L E Cheesman Notes on the 
pairing of the land-crab CarJnoma armatum — 
C t Sonntag The comparative matomy of the 
tongues of the mammalia — VIII Carnivota — 1 H 
Ring Ihe elephant-seals of Kerguelen Uind — R 
Kirkpatrick On the tunicate Rhzzomolgula globularis 
Pallas No 24 Results of tlie Oxford I’mversitj 
Expedition to Spitsbergen 1921 

Society of Public Analysts, Maich 7 — Mr P A 
Ellis Richards, president in the chan — A Lucas 
The examuiation of firearms and projectiles A 
particular weapon may sometimes be recognised by 
the rifling marks imprinted on a bullet while the 
nature of the fouling left in the barrel after the 
weapon has been fired may afford information as to 
the nature of the original powder and also, in some 
cases, the period that has elapsed since the last 
dtscharge The composition, dimensions and mark- 
ings on bullets, slugs, etc are desenbed, and direc- 
tions are given for the reproduction of rifling marks 
and for the chemical analysis of projectiles — R C 
Frederick The interpretation of the results obtained 
m the analysis of potable waters — S B Phillips 
Determination of the purity of vanillin After 
reviewing the vanous methods proposed from time 
to tune the author desenbed two processes for 
•stimatmg vanillm— one volumetric and the other 
gravimetric 

Edinburgh 

Royal Society, March 5 — Prof F O Bower, 
president, m the chair — F O Bower The relation 
of sue to the elaboration of form and structure of 
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the vascular tracts m primitive plants Measure- 
ments of the diameters of the whole part (stem or 
petiole) and of the conducting tract (stele or men- 
stele) in many living and fossil plants show that 
mcreasing size is accompanied by increasing com- 
plexity of structure There is a tendency m the 
vanous organs of plants to decentralise their con- 
ductmg tracts as the part enlarges, and to advance 
them in greater or less degree towards the periphery 
of the transverse section This decentralisation is 
earned out homoplastically, with details difienng 
in the several parts affected, in vanous pnmitive 
organisms It is not inherent in any one organ 
The hnal result may be a convergence of structure 
in different plants and in different parts of the same 
plant This is illustrated (1 ) by the solenostele, (ii ) 
by the zygoptend petiole, (lu ) by the Diptend 
petiole, (iv ) by the petiole of Anachoroptens 
Stellation of the stele or of the xylem, medullation 
decentralisation of the stele, and finally its dis- 
integration so far as they are functions of increasing 
size must lose grade for comparative purposes — 
Miss Margery Knight The hfe history and cytology 
of PylaitUa litoralts Development and the re- 
productive processes were described This involved 
a detailed cytological study of the organism In 
particular it is shown that there is no obhgate relation- 
ship between cytological features somatic characters, 
and reproductive organs The object of the paper 
IS to emphasise this fact, and thereby to reopen 
discussion on the value of cytological characters in 
phyletic study— A Steuart An electric clock 
with detached pendulum and continuous motion 
The speed of the driving electric motor is control!^ 
by a pendulum, without throwing any work on tlie 
latter A gravity arm acts on the pendulum and 
then short-circuits a resistance in the motor armature 
circuit The motor raises the gravity arm, and so 
replaces the resistance A powerful turret clock 
and a silent regulator clock were demonstrated 


Shlffifld 

Society of Glass Technology, February 21 — Prof 
W Ii S Turner, president, in the chair— W W 
Warren Organising for production from pot 
furnaces The function of a furnace is to melt glass 
For most purposes, circular gas furnaces either 
regenerative or recuperative, are to be preferred to 
those of rectangular shape Among the advantages 
of working to a time-table m the matter of founding 
and working during definite periods are (a) the 
responsibility devolved on the producer and furnacc- 
men to have glass ready in time for their co-workers , 
(0) mixing, filling pots, and all labour subsidiary to 
glass-making work smoothly in an appointed groove 
Informal talks with the men’s committee, with a 
blackboard for illustrating points and explaining 
figures, rarely failed to convince them that foreign 
competitors' methods and prices were a challenge to 
business sport But if there were rewards at the end 
of the production programme, the men must shsuu — 
F W Hedkin and Prof WES Turner The effect 
of bone oxide on the melting and working of glass — 
Violet Dimbleby, S English, and Prof WES 
Turner Some physical propertiea of bone oxide- 
contaming glasses Prof "Inmer present^ these 
two pdijiers The new Bntish chemical glau, Ameri- 
can pyrex glass for chemical ware and cooking ware, 
smd vanous forms of illuminating gkuises, all contain 
bone oxide Although the addition of bone oxide to 
a sih^te glass brought a marked increase in the 
diaability, this beneficial effect only holds good up to 
a ceitaut point Similar inversions in other pro- 
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perties, eg m the thermal expansion, the annealing 
temperature, the density, and refractive index, had 
also been found 
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National Health and Medical Research^ 

T he elaborately detailed report of the Medical 
Research Council for the past year gives much 
food for thought, whether we receive it m the spirit 
of the tax-payer, anxious to be assured tliat his con- 
tribution to the national health is being worthily 
expended, or in the spint of the watchman, eager only 
for a sign, but untroubled by detail We all have m 
us something of the tax-payer and, let us hope, some- 
thing more of the watchman, so let us see how these 
respective parts of us are catered for m the Council's 
report Whether we are able to appreciate its con- 
tents or not, we, as tax-payers, have always demanded 
this sort of governmental report Does it not concern 
the disbursement of 130,000/ , or something like a 
halfpenny per head of the population, on the pursuit 
of new knowledge that is to alleviate human suffering ? 
Unthmkmg la> and even medical critics might regard 
It as a perilous investment Were they holders of 
tmema shares, they would probably accept without 
question a similar disbursement to the parents of a 
Jackie Coogan 

If, then, we expect to find definite assurance that 
new knowledge leading directly and immediately to 
improvement in the health of the community has been 
acquired, we shall be disappointed I he average 
newspaper, keen only for sensaition, would vote it 
dull But a closer study of the report, including its 
admirable introductory chapter by the special Com- 
mittee of the Privy Council, is calculated to bring to 
the more responsive of us the conviction that inability 
to appreciate sprmgs from our own ignorant e and short- 
sightedness We gather, in fact, that the machme 
which registers advance in scientific medicine resembles 
a piece of complicated clockwork, the wheels of which 
represent movements m all the biological and physical 
sciences, not excluding mathematics We note, for 
example, how the Hill katathermomeler — .m instru- 
ment of precision for measuring the coolmg power of 
the atmosphere — may be made to afford a most 
valuable index of conditions affectmg the efficiency 
of the worker m factory and workshop We note also 
recent progress m our knowledge of the biological 
action of sunlight, and its remarkable influence on 
diseases such as rickets A new field is here opened 
The discovery of msulm by the Toronto workers is 
alluded to at length We gather that a method of 
prepanng a potent produc-t of consistent uniformity 
has not >et been achieved, but doubtless this difficulty 
will yield to further research It is worth reflectmg 
that this new knowledge might still be withheld from 
us, were it not for the elaboration m recent years of 
(PuUiihed 
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quantitative tests for sugar m the blood It is probable 
that many a preparation of pancreas has failed, m the 
past, to become established because its physiological 
activity could not be satisfactorily tested and recourse 
was limited to casual clinical trials When one con- 
siders the plethora of commercial pancreatic prepara- 
tions already on the market, which claim to contam 
the specific sugar-destroying principle, it is comforting 
to know that the Medical Research ( ouncil has taken 
the action it has, and that its own experts arc 
actively engaged in studying methods that may yield 
preparations of uniform potency In connexion with 
these difficulties, we note with some mterest Dudley’s 
work at the National Institute in refining pituitary 
extract Apparently, the further the punfication 
was carried, the less potent the substance became 
ph} siologicallv This is not the first time that such 
stumbling-blocks ha\ e interfered with attempts to 
refine biologically potent pnnciples contained in organ 
extracts or in culture fluids which have served for the 
growth of micro-organisms 
It would be superfluous to attempt to enumerate 
the man> lines along which research is being pursued, 
either bv expert workers at the National Institute or 
by the many outside specialists whose work the Medical 
Research Council encourages or finances , nor can we 
mention even the terms of reference of the numerous 
committees and sub-committees which have taken 
upon themselves the task of co-ordinating attack 
upon a multitude of problems m all fields of scientific 
medicine and hygiene Membership of these com- 
mittees IS no sinecure, and it is notorious that much 
self-denying work is performed Verilv, the appre- 
ciative tax-payer can have no reason to grumble 
at the way in which his exiguous contribution to the 
community’s health is expended 
Now what has the report to say to the watchman 
seeking for a sign ? We believe the organisation of 
research under the aegis of a responsible body of 
scientific advisors is a valuable national asset Will 
such organisation interfere with the individual freedom 
of the research worker ? Is there a danger that the 
extension of the team-principle and the laymg down 
by a higher authority of precise research programmes 
may stifle what ongmahty the worker may possess ? 
The answer is, we believe, that there are men who 
work best in a team and men who prefer to work alone, 
and that there is ample room for both types There 
are periods both in war and m peace when stocktakmg 
of knowledge is essential if we are again to make 
advance into the unknown The present is one of 
those times of national stocktaking m medical science 
The very fundamentals of many departments of medical 
science require revision A doyen of the chemical 
NO 2787, VOL III] 


world recently referred to certain developments and 
proposals m biological chemistry as bemg simply 
re-search, with the accent and insistence on the first 
syllable 

The statement is both true and false Simple 
reconstruction must inevitably form an mtegral part 
of modem research Possibly the biological sciences, 
on which advance in scientific medicme mainly hangs, 
cdntain a greater proportion of mexact, un-coordinated, 
and mcomplete statement than the so-called exact 
physical sciences Every advance in the latter reacts 
on biology, necessitating re-search in some form or 
other (o-ordinated investigation by teams is neces- 
sary in peace as in war, and the fruit will duly appear 
The scientific investigation of deficiency diseases — a 
war-time necessity — has developed mto something 
like a science of its own The organised investigations 
on anaerobic bacteria — another war-time necessity — 
which was perhaps a very typical example of a 
re-search, has already borne abundant fruit in recent 
exact studies of such diseases as botulism and braxy 

What of the mght ? The morning cometh 

J C G L 


The Fourier- Btssel Function 

(1) A Treatise on Bessel Functions and their Applica- 
tions to Physics By Prof A Gray and G B 
Mathews Second edition prepared by A Gray and 
Dr T M MacRobert Pp xiv-(-327 (London 
Macmillan and Co , Ltd , 1922 ) 361 net 

(2) A Treatise on the Theory of Bessel Functions By 
Prof G N Watson Pp viii -1-804 (Cambridge 
At the University Press, 1922 ) 701 net 

T he function to which these volumes are devoted 
received its name from the astronomer Bessel, 
1824, on introducmg it for the coefficients in the ex- 
pansion of radius vector, and true or eccentric anomaly 
m a Founer series of sines and cosines of multiples of 
mean anomaly or time Two years before, in 1822, 
Founer had encountered the same function essentially 
m his analytical theory of heat, and his variable is the 
square of the variable of Bessel 
The function is, however, first met m a dynamical 
problem, of the oscillation of a vertical chain, mvesti- 
gated by Bernoulli, 1738, and here the Founer form is 
the natural one to use The oscillation is replaced by 
a steady motion of permanent shape in a cham hangmg 
down, and revolving bodily, and this is easy to realise 
experimentally , the plane oscillation is then seen in 
the shadow on a vertical wall 
Take the condition of relative equilibnum of a length 
X above the lowest point, where it is assumed that the 
displacement is small enough for vertical distance x 
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and the length of the chain to be undistingmshable, so 
that the tension T-o-*, as at rest, v the line density 
Putting g ■» u>H, where I is the height of the equivalent 
conical pendulum revolvmg at the same rate <0, the 
equation of relative equilibrium is 




dy y 


having a solution y = bF(xj[), where F(*) is Fourier’s 
function, defined by the senes 

The sort called Furniture Chain is suitable for ex- 
periment the Imks are small hollow brass spheres, 
jomed up by rivet links, and it is sold in vanous sues 
A length of the large sue of about 4 feet is suitable 
for whirling round bv hand, and producing a curve m 
3) 4) waves, showing to the eye the position 
of the first roots of F(3e) = o 
Standing up on a chair or the table, a length of 8 or 
13 feet of the smaller sue may be set in rotation bv 
the dynamobile toy The chain springs at once into a 
senes of waves, where the higher roots are seen and 
their spaang, prolongation of the figure at the end of 
Gray 

The chain can also be used to show off a real catenary 
curve, mstead of the string recommended m Routh — 
much too kinky and destitute of flexibility to form a 
good catenary And dropping the cham from a height 
Isa good problem on a steady blow, equivalent of a series 
of impacts of the discrete links 
With a rotating cham of variable density, o-a,", the 
tension 2’=(rx“'''^/(« + i), and the equation changes to 


the solution of wluch may be written 




and I IS the length of the subtangent at the lowest point 
For if m=»F(^c) is the solution of the equation 


d*u du 


differentiaUng n times, with y - ( - djdxYu - F„(a:), 

^fjx ^lT(nTlW' 

the Fourier function of the nth order ^ 

Here » may be changed into - n, and the differentia- 
tion mto an integration, making F 
Gray’s function !»(/) (p 20), is the equivalent of 
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But with the variable 2^2 Jx of the Bessel form, 
the equation changes to 




(3« + *)4j+sS'-0. 


and this, with y = (Js) ' "m, into 


defining «= 1,1(2) = (i2)"F„(ls®), and the simplicity dis- 
appears of the derivation of J„(s) from J„(2) bv suc- 
cessive differentiation or integration , factors mtervene 
of powers of s 

The interlacing of the roots of F„ and F„ +1 is evident 
from the differentiation , and there is an infinite series 
of positive roots, but none are negative 
This chain of variable density could be imitated by 
a flexible lattice blind, of appropriate curvilinear out- 
line hangmg vertically, and rotating bodily 

Lccornu’s problem of the oscillation of a large 
weight, raised or lowered by a chain of which the 
density may be neglected, is seen in operation in the 
erection of the tall buildings springing up around , it 
gives rise to similar expressions 
A Fourier function of fractional order arises m the 
question of the stability of a tall mast or tree, or of a 
chimnev stalk when it begins to flinch on the foundation, 
and starts to curl over from the vertical , illustrated 
experimentally b) a thin steel wird clamped in a vice 
With uniform cross-set tion, the eciuation is 




I dH X 
P rfx* ^ ek* 


v/\\eKp=dyjdx, k IS the radius of gj ration of the hon- 
rontal section across the plane of flexure, and e is 
Young’s elastic length of the material, quotient of the 
modulus of clasticitv div ided by the density 

Every linear differential equation of the second order 
IS retlucible, b) a change of mdependent and dependent 
variable, to the t inonual form 


and when the differential invariant I = any power 
of x, the form to which Riccati’s equation is reducible, 
the equation is reduced to Fourier’s form b) a mere 
change of the independent variable to 

and becomes Fourier’s equation for 


(Watson, p 88) 

Here with the uniform column on the verge of droop- 
mg from the vertical, «= r, />«-ftF_i(x»/9eA*) 
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The smallest root of F_i-o is about 088, say f 
(Watson) , this makes the critical height 


and hence a change to the independent variable 


for a circular rod of diameter d 
For steel, we may take «»»2So milhon cm, one 
quarter of a quadrant Q of the Earth, J/'J«>=5oo 
With a steel wire held m the vice vertical, one milli- 
metre m diameter, d=»o i cm, the critical height 
*= 500 d* = 107 7 cm, a little over one metre As the 
height IS increased through this length, the vibration 
becomes sluggish more and more, and Anally ceases, 
and the wire droops 

The droopmg of a candle on a hot day will give an 
illustration , also a field of com when it is ripe, where, 
to obtain a complete solution, the weight of the head 
would require the mtroduction of the Founer function 
of the second kind,or a Bessel-Neumann-Weber function 
(Gray, p 14 , Watson, p 308) , so too for the addition 
of a weight at the end of the vibratmg chain 
Here the flexural elasticity keeps the rod, mast, 
or cornstalk vertical , a flexible cham cannot be made 
to stand upright , the sign of x would be changed m the 
relation, and the Founer function has no negative root 
But a quasi-ngidity can be imparted, as in the re- 
ported rope trick of the Indian juggler magician, if our 
chain carries a gyroscopic flywheel in rapid rotation 
inside each link, like a pile of spmnmg tops, and then, as 
shown in Phtl Mag , Nov 1919, p 506, the differential 
equation of the former result changes to the form 


, . <f*y dy . y 


with X measured downward from the free end at the 
top , the solution is 


,-SF( 


■Cr). 


and the first value of y = o is given by (a-x)/l=i 44 
Thus a length x of the gyroscopic chain can be made to 
stand upright, given by*:=»a-i44f 
The whip and whirl of a revolvmg shaft has become 
a question of practical importance m the swift-runnmg 
machmery of a turbme, mtemal-combustion flymg- 
maclune motor, and gyro-compass 
Here it is obvious that the shaft will depart from 
the straight form when the revolutions are equal to the 
lateral vibrations of the shaft at rest, held between 
the same bearings, the disturbing and restonng force 
being the same in the two cases 
The more general form of the differential equation, 
required when the cross-section and density vanes as 
some power of x, will be 
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will lead to Founer’s equation of order 

n^AzL- 

m-q + 2 

The general solution of Riccati’s equation is thus 
express^ by the Founer function , and the condition 
that Riccati should have a solution in finite terms 
requires « to be half an odd mteger 
Beginning with h= - i, 

r f. I A-a Jx)^* _ cos2 Jx 

and a phase angle e may be added to the variable a Jx 
to include both forms of the function 
Then the other Founer functions of order half an odd 
integer are derived by an mtegration or differentiation 
with respect to x 

^,rF.(x)=-4>F = 

cos 3 7* . sin 3 / T7 / s 

JirFiix) -x-l VirF_,(x), 


The same simplicity of derivation is not so obvious 
m the table (Gray, pi?) for Jn+i(2), although the smes 
and cosmes are replaced by sm, cos (3+ e) 

Functions of this fractional order are of frequent 
o< currence m mathematical physics, as in the vibration 
of a sphere (Love’s “ Elasticity,” Lamb’s “ Hydro- 
dynamics ”) for the functions fn and 'Fn< solution of 
(y*-t-f«*)<^=»o, in the propagation of spherical waves 
or the conduction of heat , also for the function Fn 
of Bromwich and yp of Macdonald in electromagnetic 
waves , simphaty would be obtained if all these 
functions were referred to the Founer form and classed 
there (Phtl Mag , Nov 1919, pp 508, 526) 

The Founer function comes m useful for the dis- 
cussion of a long flat tidal wave m an estuary or channel 
of vertical cross-section K, and surface breadth b, 
treated as slowly variable, on the assumption of K 
and b varymg as *« and simple powers of x 
The Fourier function is suitable, too, m the discussion 
of diffraction (Gray, Chapter XIV ), provided the area 
of a circular fringe is taken m the formula instead of the 
circumference or diameter 

The denvation, by differentiation and mtegration, of 
the Founer function of different order marks it out as 
more appropriate then Bessel for the passage, m Lord , 
Rayleigh’s manner, of the tesseral harmomc ?«*(/») 
dn-ect mto a Fourier function as the order^ 



March 31, 1923] 


NATURE 


425 


n IS increased indefinitely {Phil Mag , Nov 1919, 
P 526) 

In Gray’s treatise the physical applications are kept 
in view throughout the book up to the end The re- 
quirements are considered of the inived mathematician 
Not to start with general theory, but to give definite 
technical examples, to show how the problem may be 
reduced to the differential equation considered, he 
will consult the appropriate part of the book as the need 
arises, and will take for granted the disiussion ot details 
of pure analy sis, on the validity of an expansion, di finite 
integral expressions, asymptotic expansions, and all the 
niceties appealing to the pure mathcmatieian of a 
logical metaphysical intellect 

These can be skipped by the plusical student en 
grossed in a physical problem, and only .inxious to dig 
out the facts xnd apply the formal i to a concrete 
numerical application, for which the tables at the end of 
the book will give the requisite material 
The treatise of Watson has a different siope \ 
first short historual chapter cites name and date of the 
pioneers up to 1826 encountering the (unction in 
dynamical astronomical, and heat problems, namely, 
Bernoulli, Luler, hourier, Bessel 
After this introduction, all definite mention of the 
physical application is dismissed by Watson in the 
subsequent 800 pages, and the reader is not encouraged 
to lift his eye from the page and look up at anv 
materialisation of the analysis, or to study a geometrical 
picture 

The book proceeds in what is now the conventional 
manner of a modern analytical treatise, stopping in 
a leisurely manner to emphasise and scrutinise every 
possible objection that mav arise on the part of rigour 
Those who like this work lieeome uncommonly fond of 
It, and lose interest in a realisation of the ideas 

“ Making possible the nei essary degree of abstrcvetion 
13 one of the most important merits of mathematical 
logic ” 

The Bessel function has few attractive analytical 
qualities, and does not deserve elaborate treatment 
to tfic exclusion of more valuable interest, sav of the 
elliptic function 

The students must be few to afford the time de- 
manded for this suliject, not to speak of the expense — 
for Watson’s book, •joi , and Gray’s of 327 pages, at y6r 
We see the tax laid on knowledge by the price of 
all mathematical work , the expense ol publication has 
risen far beyond anything contemplated in the old 
days of debate *m the Mutual Improvement Society 
on the need of a free press and cheap diffusion of 
knowledge 

It IS the fashion to-day to discard a redundant » in 
tte name Bernoulli, as tn the Bemoullianum Mathe- 
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inaticdl Museum in Basel, Basle, Bale m Switzerland 
But Maclaurin m his “ Account of Newton’s Philo- 
sophical Discoveries,” 1750, spells the name Bcrnovilh, 
and here we see the etvmological denvition md a 
reison for the restoration of the banished 1 

G Grei!.>hill 


A Yearbook of the Learned World 

Generali^ Amtuaire gMrat des Llmdentlh, 
Grandes fioles Acadhniei, Archtvc!,, Ihbholh^ques, 
InUtluti ictenttfiqiies /ardim botamques el %oolo- 
gtques Musies, Obicrvatoires Soaiti'i savanUi 
Published under the direction of Dr R dc Montessus 
dc Billore Pp 2111 (Pins Gauthier-\ illars 
et ( 1C, 1923 ) 3ti 

W L welcome the appearance of the third (1922-23) 
issue of i work which, pending the issue of 
‘ Minerva” m its olcj form is the onlv c oniprclicnsivc 
directory otthe learned world Its st ope is shown b\ the 
following irulvsis of Us 21 ii piges (i) Directories of 
universities colleges, and professional schools grouped 
by countries, 913 pages , (2) astronomie d ohserv itones, 
.S6 pages (3) libraries and ire hives 323 pages, (4) 
museums ind scientific iristitults 100 pages (5) 
learned soc ictus and acidemics, lejq pages , (6) list of 
iavanls, who desire to exchange orygmal dissertations 
with their fellow-workers, 7 pages , (7) index ot names 
(more thin 40,000), 428 pages , (8) other indexes and 
voeabulanes, 153 pages In pint (i) in addition to the 
names of professors lecturers, and other teacliers end 
then subjects, ire mentioned the principal adminis- 
trative ofhceis and, in many cases the date of founda- 
tion, the total number of students and the total annual 
expenditure, in part (2), publications, principal instru- 
ments, and programme of work , in part (3), days and 
hours of admission and annual holidav s, date of founda- 
tion, special features, number of volumes, MSS , etc , 
annual budget, catalogues rules for borrowers, name of 
librarian , in part (4), similar particulars with general 
description of exhibits or plant and mention of publica- 
tions , in part (5), objects and aims, number of members, 
date of foundation, names of president and secretary, 
subscription, particulars of meetings, lists of fellows 
and of foreign members of some of the more import- 
ant societies, and details of publications 
The editing of such an enormous mass of data is a 
formidable task and Prof R de Montessus de Ballore, 
the distinguished scholar who has had the courage to 
undertake it and the energy and perseverance to com- 
plete It, has thereby earned the gratitude of savants of 
all countries The editor, who states that his object 
has been to achieve “ the utmost clearness for refer- 
N I 
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ence, is to be congratulated on his judicious selection 
of type and on the ingenious device whereby he refers 
in the index of names not only to the page but to the 
particular section of the page in which the name sought 
IS to be found 

The most generally useful part of the book, on the 
merits of which it will be judged, is part (i), and we 
have therefore exammed some of the entries in this 
part, selected at random, in order to test its general 
accuracy In such a work absolute accuracy is un- 
attamable, but the editor, aimmg at a high standard, 
“ thought It better not to publish any information 
except such as has been directly commumcated by 
admmistrative chief officials He has further had 

the proof of each entry corrected by its contributor ” 
He has branded with an asterisk the rather numerous 
institutions which have failed to reply to his question- 
naires in time and has reproduced the notices of them 
which appeared in the 1920-21 issue thirty-one mstitu- 
tions which have not replied since 1919 have been 
excluded altogether This procedure unfortunately has 
not prevented what we cannot but regard as an excessive 
percentage of error m the entries tested 

We venture to offer a suggestion regarding the entries 
in part (i) relating to mstitutions in the British Empire 
— about one-third of the total number It is that the 
editor might use as the basis of such entries the Year- 
book issued by the Universities Bureau of the British 
Empire Had he done so he would not have omitted 
such important institutions as the Osmania University 
of Hyderabad, Deccan, the University of Rangoon, the 
University of Patna (except for casual references), and 
University College, Swansea, his entries would have 
• been more rather than less up-to-date, he would have 
saved himself a great deal of laiwur and expense, and 
would have been saved from such “ howlers ” as His 
Grace Eamon de Valera (Chancellor of the N U I ) and 
showing (and indexmg) Petro Dnlling as the name of a 
teacher instead of showing it as a subject (petroleum 
well-boring) 

There is, moreover, another and a very important 
side to the question If our university administrative 
officials, after having supplied returns to their own 
Universities Bureau and to Government Departments, 
are to be plied with requests for the self-same informa- 
tion in different forms for mtemational Indexes and 
the League of Nations (which now proposes itself to 
compile something of the kind), it will not besurpnsmg 
if sonm of the answers are short or if the pages Of the 
Index necome even more tdjundantly starred than at 
present If the universities of each country would 
combine to produce a national yearbook, these would 
make the best possible material for (if not constituent 
parts of) an Index Generalis For the British Empire 
' Ho. 2787, VOL. in] 


the work is already done Italy has her “ Annuario 
degh Istituti Scientifici ’’—not yet appearing annually, 
however The American Council on Education is, in 
its recently formed Division of College and University 
Personnel, acquiring much of the requisite material for 
such a yearbook, and Switzerland and the Nether- 
lands have Similar inter-umversity organisations 


The Cactus Family 

The Cactaceae Descnpttons and Illustration'; of Plants 
of the Cactus family By N L Britton and J N 
Rose Vol 3, pp vii -f 25s, with 24 plates 
(W.ishington Carnegie Institution, 1922 ) 

A ll who grow ( acti will be glad to leam that 
the tlurd volume of this ftoe work has been 
issued It will probably appeal to a larger number of 
Cactus fanciers than the two preceding volumes, 
because it treats chiefly of the smaller kinds, which are 
more generally cultivated than the columnar or climb- 
ing species This volume is of the same high standard 
of excellence as the two others, and as an account was 
given in Nature of July 7, 1921 (vol 107, p 580) of 
the general character, scope, and details of the work. 
It will be unnecessary to repeat them here 
The subtnbes dealt with m this volume are the 
Fchmocereanae, consisting of 6 genera (3 of them new) 
and 1 15 species, the largest genera being Echinocereus, 
60 species, and Echmopsis, 28 species I he Echino- 
cactanse consist of 28 genera (18 of them new) and 
166 species, the largest genera being Ferocactus, 30 
species, Malacocarpus, 29 species, Gymnocalycium, 
23 species, and Echmofossulocactus, 22 species 
The Cactanae consist of the two genera Discocactus, 
7 species, and Cactus (better known as Melocactus), 
18 species Altogether 36 genera (of which 17 are 
monotypic and 21 are new) and 306 species are de- 
senbed, and well illustrated by 250 figures in the text, 
and 24 plates, most of them coloured 
Most of the Echinocactanse are known to cultivators 
as belongmg to the genus Echmocactus, and they will 
perhaps find it difficult to understand why, in this 
volume, only 9 speaes are placed under that genus, 
and all the others relegated to other genera The 
reason is that while the vegetative characters of a 
large number of species is similar m type, the structural 
details of their flowers diSer, and these floral differences 
have, m this work, been utihsed for generic distinction 
m a manner not practised before All this is madfe 
manifest m the keys, which are concise and clear, so 
that with the aid of the very numerous illustrations 
few should find difficulty m refemng an unnamed 
species of the group to its proper genus 
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It IS much to be deplored that such a cumbersome 
sentence-hke name as " Echmofossulotactus ” should 
have been brought mto use, but unfortunately there 
seems no valid reason for its rejection, for although it 
has been overlooked, it was proposed and characterised 
81 years ago It would, however, be of benefit to 
horticulturists and botanists alike, if, at the next 
Botanical Congress, a law could be made to prohibit 
the formation of such atrocious names in future 

The charming coloured plates give a good idia of the 
beauty of the flowers of tliese pritklv plants, and the 
views showing some of them as the> grow wild will 
convey to the mind of the cultivator the appearance 
they should have when well cultivated Of the 
plants figured, Ferocactus recltsptnus is one of the most 
striking on account of the formidable aspect it presents 
by Its stout straight spines about 4 inches long Of all 
the flowers figured the most remarkable is that of 
Denmo^a rhodacantha (better known as Echtnopns 
rhodacaniha), which is curved in a sigmoid manner, 
and has the petals closed tightly around the exserted 
stamens and style, quite unlike that of any other 
genus 

The well-known spmelcss Echtnocactus Wtlhamm 
IS nghtlv removed from that genus and now forms a 
monotypir genus under the name of Lophophora 
W illtamsxi This plant has remarkable narcotic pro- 
perties and has long been used by cerUin tribes of North 
American Indians in some of their ceremonies One 
peculiarity of this plant is that its stamens are irritable, 
and when touched at the basal part they rapidly dose 
in around the style, dusting their pollen upon the insci t 
or other thmg that touched them , an evident means of 
securing cross-fertilisation A very full index com- 
pletes the volume Ihere remain to complete the 
work the subtnbes to which the genera Mammillaria 
and Rhipsalis belong N h Brown 

Our Bookshelf 

Ktnetnatograph Studio Technique ( I eehnical Primers ) 
'By L ( Macbean Pp xin-tn (London Sir 

Isaac Pitman and Sons, Ltd , 1922 ) 24 bd net 
According to the subtitle of this little book it is “ a 
practice outline of the artistic and technical work 
m the production of film plays for producers, camera- 
men, artistes, and others engaged m or desirous of 
entermg the kinematograph industry ” Ihere are 
chapters on production, the camera and its lenses, 
studio lightmg and outdoor work, dark-room pro- 
cedure, and sq on ^0 previous knowledge of the 
subject IS, assumed, and many will be mterested to 
learn of the artifices by which some of she more stril(ing 
film scenes are produced, while they may also be 
Surprised at the amopnt of pamstaking labour and 
attention to detail winch goes to the makmg of a 
successful film 
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The Chemistry of Dental Materials By Prof C S 
Gibson Pp 176 (London Bonn Bros , Ltd , 
1922 ) 125 6 d net 

A CAREFur L\ selected area in chemistry , largely metal- 
lurgy, IS dealt with m this treatise, hut what is done 
appears thorough The treatment is not narrow and 
utilitarian, hut as scientific as is possible The second 
half of the book deals with miscellaneous materials 
used in dentistry, such as porcelain, cements, abrasive 
materials and antiseptics, and in tins, of course, much 
information is given which cannot lie found in the 
ordinary text-books of chemistry 1 he Brunntr-Mond 
process for zinc, desenbed on p 100, is said to be now 
obsolete, and the same applies to the third form of tin 
(p 105) Some mention of modern processes for lead 
extraction might have been given Davy’s name is 
incorrectly given on p 146 

(1) Installations dectriqiies mdustrielles Installation 

— Entretien — Conlrole Par R Cabaud (Bibho- 

th^que Professionnclle ) Pp 3^3 (Pans J B 
Bailli^re et fils 1922 ) 10 francs net 

(2) Alternating Current Flectrual Engineering By 

P Kemp Second edition Pp xi + siij (London 
Macmillan and Co , Ltd , 1922 ) 175 net 

(1) Thic first part of M Cabiud s book deals m a general 
way with electric installations for light and power 1 he 
numerical examples given will be helpful to the practical 
engineer The mamtenance of an installation is dis- 
cussed in the second part, and m the third part methods 
of control are desenbed Various methods of penalis- 
ing consumers who take thtir supply at i low power 
factor are given 

(2) Ihe jirinrijial chingcs in the new edition of Mr 
Kemp’s book are a new clujiter on the protec tion of 
alternating current systems and a number of altera- 
tions in the chapters on instruments 

The Radio Amateur's Hand Bool B\ A t C ollms Pp 
XIX + 329 + 8 plates (London, C alcutta, and Sy dnev 
(j G Harrap and Co , Ltd , 1922 ) 7s bd net 
A POPULAR description of radio communication which 
will be helpful to amateurs is given m this book Ihe 
author uses the proper tec hnical terms so <uiy one wlio 
has read this book will be in a position to benefit 
by more advanced treatises on the subject In the 
glossarv^ however, the attempt to define highly tech- 
nical terms in the simplest language is of doubtful 
utility Capacity is defined as *' anv object that will 
retain a charge of elec trie itv ” The book concludes 
with a long list of radio “ don’ts,” which will prove 
instructive to the begmner 

The Pupils’ Class book of Geography the Americas 
By Ed J S Lay Pp 176 (London Macmillan 
and Co , Ltd , 1922 ) is 3d 

It is not easy to write an elementary text-book on 
geography which has any interest for the pupils who 
use It and at the same Ume is truly geographical, 
but Mr Lay appears to have succeeded His book is 
accurate, readable, and well illustrated bv excellent 
black and white maps, and presents the essential 
features of the geography of the Americas 
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Letters to the Editor 

\^Ihe Editor does not hold htmsdf responsible for 
opinions ixpressed by hts cotnspondents Neither 
can he undertake to return, nor to lorrespand with 
the writers of, rejetted manusitipts intended for 
this or any other part of NArURI No notice is 
taken of anonymous communtiahons'] 

The Nature of the Liquid State 
In hts recent lecttire to the Chemical Society on 
" rite Significance of Crystal Structure, Sir Willnin 
Bragg has described and discussed the extremely 
important results obtained in his laboratory by the 
X ray analysis of various carbon compounds notably 
those belonging to the aromatic senes I he special 
feature brought to light by the investigations is that 
the ultimate unit of crystal structure or elemental v 
parallelepiped is not the chemical mohciile but, 
generally spe iking is a complex formed by the union 
of two three or four molecules Further the sym- 
metry of the ciystal tends to increase wnth the 
number of molecules in the unit, and ilso with the 
symmetry of the molecule itself In fact, there art 
simple quantitative rules first stated by Shearer 
connecting these quantities 

the question naturally arises w-hetlier when a 
crystal is melted and pisses into the liquid state the 
units in the latter condition are the same is in the 
crystal or whether these break up further into the 
individual molecules A method of investigating 
this very fundamcntil point is furnished by studies 
on the molecular scattering of light If the units in 
the liquid state are the chemical molecules, that is, 
the same as in the condition of vapour there shouUl 
be a simple qu.intitative relation between the ainouiit 
of unpolansed light (due to optical im&otrop>) 
scattered by equal volumes of liquid and vapour ind 
the densities in the two states of aggregation I his 
relation was indicated in my letter m NAruBr of 
July I, iq22, but the method of calculation there 
given has to be amended to make allowance for the 
fact that the electric polarisation within a fluid is, 
according to the I oren t/ Mosotti formula greater 
than in free sp ice When this correction is made it 
IS found that the amount of unpolansed light actually 
scittered is considerably smaller than that indicated 
by the calculation The conclusion thus appears to 
be forced upon us that the ultimate unit in the liquid 
state IS not the same as in the state of vapour On 
the other hand, if wc adopt the view that the ulti 
mate unit is the same in the liquid state as in the 
crystalline state a way is opened for a satisfactory 
explanation of the observed result For, according 
to Shearer s rule the symmetry of the unit is always 
greater than that of the molecule, and hence the 
amount of unpolansed light scattered by it should be 
diminished as is actually observed 

A further consideration which suggests that the 
ultimate unit in the liquid state is the same as in the 
crystalline sohd is the existence of those remarkable 
substances, known as liquid crystals studied by 
1 ehniann and others If a lietuid be conceived of as 
a cbllection of elementary crystal parallelepipeds 
which are ordinarily prevented from thermal agita- 
tion from forimiig regular arrays, it is easier to under- 
stand how in favourable circumstances such arrays 
come into existence temporarily and as quickly dis- 
appear This conception appears to fit in very well 
with the mathematical framework of the kinetic 
theory of liquid crystals recently developed by 
Oseen (Stockhohn Academy Handhngar 1921) 

The same conception sdso appears to furnish a 
satisfactory explanationfof the tendency shown by 
NO 2787, VOL 1 1 1] 


many liquids to refuse crystallisation and to pass 
into a highly viscous or glassy condition when super- 
cooled We have only to suppose that the units 
gradually join up but in an irregular way and form 
an optically heterogeneous structure This concep- 
tion of the constitution of vitreous solids is supported 
by the results of an extensive series of observations 
on the scattenng of light in optical glasses and in 
supercooled organic liquids carried out under the 
writer s direction 

Finally it may be remarked that the conception 
suggested docs not so far as the writer can see 
appear to be inconsistent with anv other known facts 
regarding the physical properties of liipiids 

t V Kaman 

210 Bowbazaar Street, 

Calcutta India 
lebruary 21 

Prof Kaman s \erv interesting explanation of his 
observations on the scattering of light by liquids is 
not affected if a slight change is made in his sug 
gestion as to the appear incc of the crystal unit in 
the liquid phase 

The crystal unit is a p iralltkpiped of minimum 
volume the corners of which ire occupied by molecules 
alike in all respects including orientation I he de- 
finition allows the unit to be delimited m an indefinite 
number of wavs It is improbable that any one of 
these occurs as the onlv kind of unit in the liquid 
hor Prof Ktiman s purpose it is siithcient I think to 
suppose that association when it occurs is ordered 
the molecules joining up as if they were beginning 
to build a crystal Let us suppose, for example 
that the crystal belongs to the monoelmic prismatic 
class m which there are four types of molecular 
arrangement Any moleeulc of one type possesses 
with any molecule of the other three types a plane, 
a digonal axis or a centre of svmmctrv respect- 
ively 

Groups of mutuallv arranged molecules mav well be 
expected to form under suitable conditions, but it is 
not likely that the group will always consist of four 
or be pit together the same way The group could 
always however be incorporated into a complete 
crystal possibly some redressing of the boundary 
might be required 

An ordered association or incipient crystallisation 
has been suggested by Astbury (Proc Roy Soc 102, 
p 527) as the cause of the variability 01 the optical 
activity of tartaric acid with the strength of solution 
The Debye-Scherrer photographs of colloidal gold 
show that each particle is essentially an association 
of gold atoms in crystalline array It is possible that 
on the surface there is disorder which affects the 
further growth of the particle 

The point is that whenever association takes place, 
it tends to do so in the ordered fashion of the appro- 
priate crystal W H Bragg 


The Wegener Hypotheels and the Great Pyramid 

In the discussions on the Wegener hypothesis I have 
not yet seen an allusion to the direct evidence given 
by Flinders Petne ( Pyramids and Temples of 
Gi/ch, ' second edition, 1885, pp ii and 41) of a 
change in azimuth at Gizeh amounting to four or 
five minutes since the erection of the Great Pyramid 

Petrie's account of the high accuracy used in the 
construction of the pyramid seems to render quite 
impossible an error of 4' m the laying down of a 
mendian line 700 feet long, from which other base- 
lines were set off dunng 30 or 40 years As my 
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brother Lt -Col M M Ihrider pointed out to me, 
every annual class in the local school of engineers 
would, in Its turn, verify the meridian lint undtr the 
supervision of their instructors -yet the scaind 
pvramid h is the same orientation (5^ west of 1101 th) 
as the core plane of the first pyramid 

There are five meridians deduced bv Hetne (p 41) 
from his measurements Of these the lowest iml 
highest values occur in the Great Pyriimd being 
- 3' 43' fO' for the casing sides and - 5 49' ' 7' for 
the passage The four of them rcprcsi nting the t«ri at 
Pvramid core and pissagc and the Second Pyramid 
casing and passige are all lovcred b\ the value 
-5' 33*^17' Petries conclusion (p 11) is th it 
the original base was probably moio an urate than 
o 65 inch in length and 12' in angk 

Gl ORCl P JilUULR 

Cambridge, hcbruaiy 20 


Thf undoubted trend of the pyramids at 4600 n ( 
was about ■)' west of the present pole T uh of the 
data w IS probtbh set out afresh fiom jiolar obsirv i- 
tion as th it w ould be easier than tr insfer by measuri 
ment I ho ai I uraey of work thcie to 1 2' of angle is m 
keeping with the ateiuatv of later work as of granite ' 
planes 20 scjuare het in irea with only ineh/ibo I 
error at 3300 bc or of wughts lu eighth centuiy 
AD with vaiiations all within grain/200 1 he cause 
of a ehangt of ixis of about 5' pei euitury might lx 
due to oce in eunents or to earth defoimation 

W M 1 I'LrRii 


Science and Armaments 

Dr Frinchs reply (Naturf February 10) to 
my letter m the issue of J inuarv 20 does not touch 
upon the esscnti d idea which I ilcsired to express 
I did not raise the question of the dispensability or 
mdispeitsability of armaments at the present moment 
a question on which a gre it deal might be slid but 
one which 1 think is somewhat outside the proviiue 
of Natuki The very columns of this joiirnil ir» 
however a witness to i v cry rc il iiiti rn itioii il 
brotheihood between men of ill lands who hnd i 
common interest m the study of n ituril si lencc and 
m its ceaseless warfare for the knowledge and control 
of material things for the common good of humanity 

laking the wider view, how can it be a consol ihoii ' 
that, under the urge of apparent natioiul expcditm y 
men should be spending their time in devising new 
methods of warfare by the application of that know 
ledge and training which should be a blcssmg to 
mankind instead of a curse ? The new weapon used 
agwnst A by B IS to morrow directed by A against 
B Moreover, these methods, the scientific cleverness 
and interest of which often provide a poor mask for 
their brutality, are directed not against barbarism but 
largely against those for whom we now profess friend- 
ship Such a condition may be diflieiilt to avoid, 
but the great danger is that we should treat it as 
natural and inevitable, and grow insensible to the 
shame of these things Have we forgotten the 
folly of 

All valiant dust that builds on dust " ’ 

In the time ©f Da\«y it seems clear that science was 
respected as a thing apart from war, and we are led 
to inquire the reason for the change Has it not 
been the wilhngness of inventors to exploit their 
knowledge, and to allow themselves to be exploited 
by men who cared less than nothiim -for science .ind 
aU that It really Stands for ’ There was small 
patriotism in many transactions that might be 
ftcalled, for things were sold to the highest bidder 
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My first letter was, m brief, a pie i that we should 
treat our science <is something rare ind precious, 
belonging not to ourselves only but also to all n itions 
Whatever burdinsomc and unpleasant tasks it may 
fall to our national lot to peifoim, wc shill not f icc 
them the less effectively because wc keep some of 
our most cherished possessions free from the dust 
of conflict Hence my comment on the proposed 
action at the Science Museum L C Mari in 

Koj il tolkge of Science, 

South Kensington, S W 7 


Hafnium and Titanium 

IlFirRRiM to Sii rdvvaul Ihorpes mtertsting 
letter tm this subject in Natokl of February 2j 1 
would point tint that the Cornish village of Manie- 
ean is in the Irish of M mac can w huh adjoins the 
parish of St Keverne Ihere is an error also in the 
spelling Mtnaccan should be Manuein and so 
with tile stream at Lenarth it should be Lanirth 
Presumably therefore the t ornish miner il should 
hive belli called Mi/naccaniti and not Minaceimte 
and the new tlcminf from it shoulil have been 
ti rnicd 111 inachm and not menaeliiii 

\N ILSON L 1 ox 

I alinouth Tcbruaiv 26 


The Cause of Anticyclones 

In V letter to Natuki of December 23 (vol no, 
j) 845) Mr W H Dines has riised certain questions 
eoniuetcd with the cause of aiiticv i lones 1 In chief 
observational facts to be expl lined are the features 
peiiihar to most high jiressutes n imcly the warm 
tioposplure the high and cold stiatosplu le But 
not all inticveloiies are warm even fiom a height of 
3 km up to 8 km Some art cold to (onsidcrible 
lieights Jhe gridlial rist of the lotlficiellt of cor- 
relation bt tween pressuie and temper ituie at the 
same level is one proceeds from o to 4 km and the 
comparative unifoimilv of the loefticieul from 4 to 
8 km IS in Itself strong evidence that m our latituiUs 
these first 4 km ire the theatre of changes of air 
moie and more freqtiiut as the surface is appioiehed, 
ind that m the regions ibov e 4 km the air is nearly 
always of one sort IS regards Its origin Again with 
regard to persistence llinshk pointed out that only 
the warm anticyclones are steady and slow 
moving the cold ' ones move qiuekiv Further 
facts to be taken into account aie, that the lonception 
of an anticyclone is a region of great vertical stibility 
and of fine bright weather appears to be correct as a 
rule only for the warm antievclone In the other 
type anything short of violent weather conditions 
may be experienced 

I have recently (Q J Rov' Met Soc J inuary 1923) 
put forward some evidence in support of the view that 
the explanation of the temperature peculiarities of 
the high and low-pressure systems of our latitudes is, 
to a large extent contained in the Bjerknes theory 
of their origin In particular, when a pocket is made 
in the polar front by the southward rush of a great 
patch of Mlar air and when the pocket is afterwards 
closed b^ind this patch by the eejuatonal current 
from the south-west, the result is the formation of an 
anticyclone with closed isobars hrom an examina- 
tion of a more or less continuous senes of upper air 
observations I endeavoured to show that in such cases 
the change in barometric pressure at a given spot lu 
the British Isles was indeed brought about by the 
fact that a thickness h +Sk ol polar air had replaced 
a thickness h of the equatonal current, and that the 
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upper layers of the equatorial current appeared to 
have been raised unchanged through the height Sh 
Provided that the piolar air was not more than 2 or 
t km in depth, anticyclones formed in this way would 
be warm ” anticyclones, and would possess the 
features associated with such But there are almost 
certainly cases where the encroachmg polar air 
extends right up to the base of the stratosphere, and 
these appear to have all the characteristics of the 
cold rapidly-moving anticyclone Ihis cold air, 
passing as it does into latitudes warmer tlian those 
where it acquired the main features of its existmg 
temperature distribution is heated from the bottom 
upwards, and becomes sufficiently unstable to pro- 
vide within itself moderate ram and much cloud, 
but probably not persistent heavy rain (It seems 
likely also that anticyclones do reach us in which 
there IS either no polar sutface air or only a negligible 
amount Their formation was probably a much more 
gradual though similar piocess and took place in more 
southerly latitudes ) 

Mr Dines has referred to the difficulty of maintain- 
ing the polar air tn situ 1 he patch of polar air with 
which we are dealing mav be described as a roughly 
circular one of 1000 or more km in diameter in the 
case of a " warm anticyclone wc mas limit its 
depth at the deepest part to 2 or 3 km in the case 
of a cold ' anticyclone the depth in the centre may 
include the whole thickness of the troposphere It 
appears to be maintained m situ, so far as it is ntatn- 
tainid by the currents which piodnccd it But 
actually the motion of most cold anticyclones — 
» i those of the deep polar air — docs strongly resemble 
that of the flat drop of mercury on the laboratory 
table 

This problem was dealt wnth hydrod3mamicaIly by 
Exner in 1918 [SiUungsher Akad Wtss , Wien Ha, 
127, 1918, pp 795-847) He assumed as the initial 
conditions the existence of a mass of cold dense air 
(at rest or in motion) covering a small portion of the 
earth s surface and surrounded on all sides and above 
by warmer, less dense air Particular points made 
by him include — (1) that the rotation of the earth 
renders possible the maintenance (at a slight inclina- 
tion to the horizon) of a definite fixed bounding 
surface between the cold and the warm air , (2) that 
if a long ridge of cold air divides into two ndges 
flowing apart like cold waves then the square of the 
velocity of separation of these waves is proportional 
to the depth of the cold air and to the difference of 
density between the cold and the warm , (3) also 
that in such a case friction with the earth’s surface 
results in a shallow cold film being left over the whole 
area traversed by the waves and in the consequent 
gradual reduction in the height of the waves 

There is another consideration which supports the 
view that an anticyclone is of complex structure, and 
that IS the frequency with which the air above an 
' inversion ” 01 temperature can be shown to be of 
different origin from that below It has usually been 
said that the surface layers were being cooled by 
radiation, also that there was outflow of air m these 
layers, and that the upper air, descending and setthng, 
was being warmed adiabatically When, however, 
an attempt is made to apply numerical data, cases 
arise where the change of temperature at a given 
point in space appears to have taken place much more 
rapidly than can be provided for by the most favour- 
able *ime scale of the assumed operating causes 
But m particular it is difficult to see why these causes 
should lead rapidly to the formation of comparatively 
sharp discontinuities of temperature of the order of 
10® F , and also how they can leful to other than a 
very unstable vertical distribution of temperature 
It« serans much simpler, being provided with tdr of 
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about the appropriate temperatures to northward 
and southward respectively, to explain the formation 
of anticyclones and their temperature distribution by 
means of the horizontal motion and interaction of 
these “ polar " and “ equatorial ’ currents 

A H R Goldie 

Wimbledon, S W 19, March 8 


The Phantom Island of Mentone 

On a fine dark night looking towards the point of 
Mentone from the sea-front about the middle of the 
West Bay the ippearance is presented of a dark 
island nsmg out of the sea in the gap which separates 
the lights of Mentone from those of Bordighera, some 
ten miles distant This ' phantom island appears 
to be about 200 feet high, and from its darkness one 
would imagine it to be thickly covered with vegetation. 
Its sides rising steeply out of the water It is directly 
opposite, and quite near the sea front of Mentone, 
from which it is separated by a very narrow channel 
of water It appears, in fact, to be quite close to 
Mentone 

Ihe explanation of this cunous optical illusion is 
I omparatively simple Ihe lights of Mentone and 
those of Bordighera present the appearance of being 
ranged round a curved bay, and they throw their 
reflections on the water but they arc separated by 
the East Bay, which is not seen and by a dark, 
unillummatcd portion of the coast The i orrespond- 
ing part of the sea is devoid of reflections, and the 
impression is produced of a dark obstacle breaking the 
contmuity of the line of lights and of their reflections 
in the water 1 his effect has been seen by independent 
observers on several occasions 

G II Bryan 

University College of North Wales, 

March 6 


Ball Hardness and Scleroscope Hardness 

In the ball hardness test Meyer found that 1 ^ad" 
By combining this relation with Bnnell’s formula H = 
L/A, It can be shown that the hardness number when 
the ball is immersed up to its diameter is * 
This value has been called the “ ultimate hardness " 
(H,), and is independent of the initial condition of the 
metal with regard to cold work 

Several attempts have been made to obtain a 
relation between standard Bnnell and scleroscope 
numbers f he results have been more or less unsatis- 
factory If, however, values of H, be plotted against 
the scleroscope numbers of metals in the annealed 
condition, the points he on a smooth curve which is 
independent 01 the ball diameter The following 
results have been obtained by the writer using balls 
of I mm and 10 mm diameter 


Sunpto 



H. 

Scleroscope 

No 

BaUdUm. 

Tm 

Zinc 

Steel A 

„ w 
.. 4 
.. 3 
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*4 
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2 185 
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2 292 

2 292 
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54 

25 

91 
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35 

II 

27 

51 

64 

73 
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.. A j 
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Steel . 

94 

112 

150 j 
264 

453 

2 164 

2 185 

liu 

2303 

60 

96 

168 1 
288 j 

23 

27 

41 

30 

1 
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These results are plotted in the diagram below 

(Fig i) 



The relation betwten Hu and sderoscopc number is 
quite good The eciuation for the curvi, is 
H. -o7qS'‘‘ 

It IS of interest that the ultimite hardness of man- 
ganese steel is higher th.in the scleroseope hgure 
indicates 

If as IS believed tlie v ilue of H„ is independent ol 
the ball diameter (O) then 

AH, ■=«, D,”. * 

i vanes for different metals Also since with the 
10 mm ball 

H, = ^*xio" • 

then o 79SI 44 _ X lo"'* 

S“* = o 8o6«x 10"-* 


Hlcm O NniL 

The Victoria University of Manchester 
March 5 


Metallic Crystals and Polarised Light 

During a research not >et completed on the 
optical {Properties of crystals, certain observations 
made in the case of metals appear to justify publica 
tion, from their importance in metallurgy 

If an etched metal specimen is examined iindei 
the microscope with the usual mode of illumination 
but with plane-polansed light, and the reflected light 
IS viewed through a “ crossed " a^ialyser the different 
crystals in the field of view are sharply distinguisht d 
by differences «of bnghtness Rotation of the stage 
causes the brightest to grow dark and the darkest to 
light up, each crystal passing through four maxima 
and four minima in a complete revolution The 
portions thus marked off often form parts of a crystal 
, which appears of uniform structure under ordinary 
^dtmnation , some Structural difference which is 
indistinguishable, or with difficulty distinguishable 
polarised light, produces marked differences 
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with the crossed Nicol arrangement which thus 
promises to be an effective new weapon in the 
metallurgist’s armoury 

Curiously enough, these phenomena were observed 
quite independently by Miss Olwen Jones who is 
engaged on the above-mentioned research m this 
laboratory and by my colleague, Mr C Handford, 
of the Department of Metallurgy who was working 
on a quite different problem It was only on con- 
sulting him on the metallurgical aspects of the 
matter that I learned that he liad noticed the effects 
a few days before Her work suggests to Miss Jones 
that the cause may very possibly be a fine striated 
or laminated structure of the crystals producing a 
sort of serration of their surfaces, the direction of the 
stnation differing from crystal to crystal When 
the vertical plane containing the serrations is parallel 
or perpendicular to the plane of polansation in the 
incident beam the reflected light is plane polarised 
and IS tfierefore extinguished by the analyser when 
tlie angle between those jiUnts is 45-’ or 135° the 
elhpticity and therefore the bnghtness is maximum 

1 urthcr investigations are Vieing made both to 
test this theory and to develop the met illographic 
tcchiiKiue of the method J H Shvxbv 

Vinamu Joins I’tiysical Laboratory 

University College t^ardiff March iz 


Easy Method of observing the Stark Effect 

In the tourse of our investigations on the pole 
effect of the iron arc, we used a special device to 
ke< p the aic steady m the v crtical jiositioii and 
phologr qihed the spectrum by moans of a laigc 
quartz prism on a Littrow mounting The lines 
originating in the electrode cxtciuling from the 
visible part of the spectrum down to the ultra violet 
showed distinct separation, which was identical with 
the Stark effect observed with vacuum tubis Ihe 
separated lines show polarisations parallel and per- 
pendicular to the field which at the in iximum 
amounts to about 20 000 volts per cm and is con- 
fined to a verv tlnn layer at the electnxie indicating 
a steep gradient We found it convenient to work 
with a 500 volts arc ilthough the same phenomenon 
can be observed with a 100 volts arc The effect is 
observed at the lower electrode whether this be 
atuxle or cathode Othei metals can be used instead 
of iron 

1 he observation of the Stark effect is thus rendered 
extremely easy as tlie only process involved is the 
production of a steady irc and the use of a spectro- 
scope sufficiently powertul to resolve the lines into 
components H Nac^aoka 

Y SCGIl RA 

Institute of Physical and Chemical Research 
Hongo, Tokyo. February 13 


Volcanic Dust and Climatic Change 

On page 20 of Ins very interesting book " Ihe 
Evolution <Jf Climate,” ^l^ CEP Brooks says 
that I have ‘ attributed glaciation to the presence 
of great quantities of volcanic dust in the atmosphere ” 
1 his 13 too generous 1 only msist that volcanic 
'dust IS one of the factors that control climate, and 
that at times it mav (not must) have been an im- 
portant factor especially when mountains were high 
and continents extensive 

W J Humphreys 
U S Department of Agriculture, 

Weattier Bureau, Washmgton, 

February 17 




432 


NATURE 


[March 31, 1923 


The Character and Cause of Earthquakes.' 

Bv R D Oldham, I* R S 


''PHE character of eartlK|uakeb, that is, of the 
A disturbance which cm he fdt ancf causes 
damage, has long been established as a form of elastic 
wave motion, origmated by some sudden disturbance 
m the substance of the earth In some cases such as 
the Japanese earthquake of 1891 or the ( alifornian 
of igo6, the earthquake was accompanied by \isible 
fractures and displacements of the solid rock and where 
these ha\e been observed it has also been noticed that 
the violence of the disturbance reached its miximum 
close hv, and became less as the distance from the 
fracture increased krom this it is evident that, in 
such cases at least the earthquake originated from 
the jar caused by sudden rupture of the rocks, and 
the fault or fracture, may be regarded as the cause 
of the disturbance to which the earthquake was cine 
In many other cases, where no actual faulting or 
fracture is visible at the surface and espceiallv in 
earthquakes of moderate intensitv and extent, a study 
of the observations makes it verv probable that the 
imrnedute cause of the disturbance wis a fresh move- 
ment along an old f lult, or the formation of i new one. 


Eastern Sind, across the Runn to the Kori creek, and 
on the banks of this river were fertile and populated 
tracts , also on this riv'er was situated a frontier fort 
of the Government of Cutch, where customs duties 
weie collected Ihen, m the eighteenth century, 
through changes in the nver courses far inland, the 
supplv of water in this river began to fail, and a series 
of bunds, or what we would now call barrages, was 
built to hold up the water and divert it for irrigation 
towards the end of the century, the whole of the 
water siqiply was mtercepted, and the region below 
relapsed into a sUte of desolation , but the fort of 
Sindri was still maintained, with a small garrison and 
a few officials to collect the duos, and so things con- 
tinued until June 16, 1819 when the classic earth- 
quake of ( utc h occurred 

Ihe fort of Sindii was not only ruined, but the 
ground cm which it lay was also lowered m level, 
water flowed in from the sta and the sn all garrison 
of Sindri saved themselves from drowning by taking 
rehigc in the main tower whence thev were rescued 
by boat the next div Nor was this subsidence the 
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and so may be found in many text-books the statement, 
put forward and elaborated, that faults are the cause 
of those earthquakes classed as tectonic Thus it 
might seem that the cause of earthquakes had been 
explained, but this is only the beginning of the story, 
for wt need to know what causes the fracture which 
gives rise to the earthquake 

In pursuing this object, reference may be made to 
an earthquake which occurred more than a hundred 
vears ago, at a time when the observation of earth- 
quakes was m Its infancy, and when little information 
of present value could be expected, had it not been 
for certain peculiarities m the country affected, and 
in the effect of the earthquake Just beyond the 
north-western angle of the Indian Peninsula lies one of 
the most extraordmary regions of the world, known as 
the Runn of Cutch , more than 200 miles in length, and 
some to m width, it is a level barren plam, so flat and 
so near the sea-level that when the waters of the sea 
are heaped up, bv the south-west monsoon, and the 
streams from the surrounding country come down in 
floods, the greater part of the surface is covered with 
a sheet of water, varying from a few inches to five or 
SIX feet m depth 

The whole of this region, however, has not always 
been so barren as at present, for, up to the seventeen 
hundreds, a large nver, fed by the waters of the Punjab, 
and by overflow from the Indus, flowed down through 

> Condensation of a course of two lectures delivered at the Royal lostitu 
tkm on January 30 rebruary 6 
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onlv change noticed, for, about four miles to the north, 
where before had been only a dead level plain, the 
survivors observed a long low mound stretching east 
and west with a height of about 20 feet, along the 
northern edge of the flooded area This mound, so ( 
like an artihc lal embankment, was immediately named ' 
the “ Allah Bund ” or “ God’s Barrage,” on the same 
principle which named the bunds or barrages higher 
up the stream after the names of their makers 

Fen years later, the rums of the fort were seen still 
standing out of a waste of waters, and twenty-five 
vears later, in 1844, a careful survey was made and 
levels taken, and this Survey revealed a remarkable con- 
dition of things (fig i) from the north the surface 
of the delta sloped southwards, at about eight to ten 
mches in the mile, to within six miles from the crest 
of the ^\llah Bund, when a reverse slope was met, and 
the surface gradually rose to nearly 20 feet above the 
level of the continuation of the southerly slope, or the 
level at which it presumably stood before the earth- 
quake Thence there was a steep slope downwards, 
to the water of the Smdri lake On the south the 
original reports mention a depth of twelve feet of water 
close to the shore, immediately after the earthquake, 
and, as the onginal surface level must have been a few 
feet above that of the sea, we have a depression of some 
fifteen feet, which gradually died out m a distance of 
some SIX miles to the southward From these facts 
It IS clear that there was no appreciable change of 
level at a distance of about six miles on either side 
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of the line of the Allah Bund, but that along that 
line the ground on the north was upraised by some 
twenty feet and on the south depressed by some 
fifteen at the time of the earthquake 
The next earthquake to be considered is one which 
has been investigated with great care and in great 
detail, It IS the Californian earthquake of April i8, 
1906 In this there was a visible fracture, following 
what IS known as the San Andreas fault, along which 
the shock attained its maximum intensity This 
fracture was crossed at various points by roads and 
fences, and after the earthquake it was noticed that, 
where these crossed the line of fracture, thej were no 
longer continuous, but the ends were shifted laterally 
by distances which varied at different places, but 
frequently amounted to twenty feet This was not 
all, for the displacement wai of a very curious nature, 
revealed by surveys of the displaced fences, and by a 
repetition of the original trigonometrical survey of the 
region These showed that for a distance of some 
miles back from the fault line the stations had been 
displaced, those nearest to the line by the greatest 
amount, which lessened as the distance increased and, 
at about five miles or so to the east, became very small 
Moreover, it was found that the movement on the 
eastern side of the fault had been to the southwards, 
and on the western towards the north 
Here we have a result very like that in Cutch , m 
both cases there was a well-defined line along which 
permanent change of position of the ground took place, 
simultaneously, m opposite directions on either side 
of the line of separation, and in both cases the displace- 
ment decreased in amount with increasing distance, 
till It ceased to be measurable at a distance of about 
half-a-dozen miles The only difference was that in 
Cabfomia the displacements were horizontal, with 
little or no change of level, while in Cutch they were 
vertical, whether accompanied or not by horizontal 
shiftmg cannot be known 

Paradoxical though it may seem, this movement on 
oji^site sides of the fracture m opposite directions is 
quite in accord with known physical principles If 
any block of material is compressed or stretched m 
one way, while free to expand or contract m a trans- 
verse direction, or if it is twisted by two opposite sides 
bemg forced m opposite directions, a complicated 
system of stram is set up, and if the strain is more 
Hian the matenal will bear, disruption will take place, 
On?P{^site sides of which the matenal will move in 
Opposite directions 

Models to illustrate this prmciple have been con- 
structed by others and myself, and from these con- 
siderations there has ansen what is known as the 
elastic rebound theory of earthquake ongm, and as 
generally expressed this takes the form of a ver> slow 

K wth of strain and a sudden release bv fracture 
! former, however, is by no means necessary, and 
the same result, as regards displacements of the ground, 
would be attained if the strain was rapidly, even 
suddenly, ^Oduced There are, m fact, reasons for 
•upposmg that the growth of stfam » not slow but 
tlfpld, yet the fracture and elastic rebound theory 
be accepted as sufficient, if earthquakes could 
nhrsys be attributed to a single fracture; or to a close- 
Wft group of fractures , but in the case of great earth- 
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quakes, and sometimes of minor earthquakes also, the 
interpretation is put out of court by a study of the 
distnbution of the intensity of the disturbance 

In illustration I may take first the great Indian 
earthquake of June 12, 1897, in which the central 
region of greatest intensity covered an area of about 
140 miles long by 40 miles broad, over which there was 
a complicated senes of faults, fractures, and distortion, 
which was certainly widely different from the com- 
paratively simple ongm generally assumed for earth- 
quakes This seemed at the time sufficient to account 
for all the facts, though there were some recorded as 
difficult to explain, and later examination seems to 
have established the conclusion that the origin of the 
earthquake cannot be limited even to this extensive 
area In this earthquake only two of the isoseists 
could be plotted m detail those of eight degrees and 
of two, or the extreme limit at which the shock could 
be felt , both exhibit considerable irregularities of 
outlme, the most conspicuous of which is a pronounced 
projection to the westwards, and on the continuation 
of this line is a detached area, where the shock was 
again felt, after a gap where it was not fglt Col 
Harboc has suggested, from a study of the recorded 
times, that there was an extension of the origin along 
this line, and though his plotting of the origin cannot 
be accepted in detail, I am convinced that, in the mam, 
his conclusions are correct, for they very materially 
help to explain some peculiarities of the redbrded 
observations, which remained inexplicable on the older 
and more generally used mterpretation 

From this it appears that in earthquakes covering 
a large area wc art not dealing with a simple disturb- 
ance, starting from an origin of restricted dimensions 
and propagated outwards, but with one of complex 
origin , and that m the outer regions of the seismic 
area the disturbance may be compounded of wave 
motion propagated from a more or less distant origin, 
where the initial severity was great, and of that coming 
from a nearer origin, of a lesser degree of severity so 
that, mstead of a fracture of at most a few tens of milefe 
m length, we have to deal with a cobweb-like system 
of fractures, or something analogous, which may run 
to hundreds of miles 

The general drift of the argument 1 wish to set forth 
IS probably best illustrated by the California earth- 
quake of 1906 In this the greatest degree of violence 
was found along the line of the San Andreas fault, but 
the plotrtng of the isoseists shows that there was not 
only an independent centre m the San Joaquin valley, 
some forty miles to the eastwards, but alM several inde- 
pendent centres of great intensity at lesser distances from 
the San Andreas fault Moreover, the displacements 
recorded by trigonometrical survey make it probable 
that other similar independent centres would be found 
to the west, if the waters of the ocean had not made 
observation impossible The records, therefore, mdi- 
cate a set of separate centres of disturbance, scattered 
over a region of about three hundred miles m length 
by very possibly one hundred miles m width, and these 
separate centres, though independent as regards the 
surface shock, were all evidently connected with some 
common cause Had they been the result of breakage 
under a slowly growmg strain it is difficult to under- 
stand howf so comjdicated, scattered, and extensive a 

N2 
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series of fractures could have onginated sunultaneously, coitral area of the earthquake, se6ns dear, in some 
but It IS, to say the least, much less difficult to under- cases at least Fracture such as is sufficient to explam 
stand if the development of stram over the whole of most of the features of the surface shock seems out 
the central area had been sudden, or at any rate rapid of the question, for the depths place it m the region 
Then there is another pomt to be noticed, that m of what it is nowadays the fashion to call the astheno- 
the central region the successive isoseists he close sphere, that is, a part of the earth which is weak and 
together, while in the outer fringe they lie far ^art , plastic agamst stresses of long duration , but as regards 
thus the distance separatmg the isoseists of ten and change of bulk, recent researches have mdicated one 
seven degrees, covermg a range of three degrees of very likely mode m which it might be brought about 
intensity, vanes from 6 to 20 miles on either side It is known that the foundation rocks of the outer 
of the San Andreas fault, while in the outer regions crust are everywhere composed of an aggregate of 
a similar range of three degrees covers from 120 to crystallme minerals, the detailed study of which shows 
250 miles The close-set isoseists of the central region that the material must once have been m a condition 
indicate a shallow ongin, and such is proved by the analogous to that of fusion, from which it has solidified 
San Andreas rifts, where the origin reached the surface by coolmg to its present condition t'urther, it has 
of the ground , the widely set outer isoseists similarly been shown that the same original magma may crystal- 
mdicate a deep-lying origm and so we reach the hse out as quite different mmeral aggregates, differing 
conclusion that the earthquake origin was of a two- in density, and therefore in volume, by anything up 
fold nature, the great violence in the central region to 20 per cent The exact conditions wMch determine 
being due to fractures and displacements close to, or the passage from one form of chemical grouping to 
at a comparatively shallow depth below, the surface, another are not known m detail, but it is probable that 
and that these fractures were the secondary result of in eacli case there is some critical limit of temperature 
a more deep-seated disturbance or bathyseism and pressure which determmes it If there were, in 

Having reached this conclusion there remam two the interior of the earth, a mass of matenal near this 
questions of importance, what is the depth, and what cntical limit, a small change of pressure or temperature 
IS the nature of this bathyseism ? As to the depth, might bring about a change of chemical combination, 
the study of a remarkable, though only feeble, earth- and with it a greater or lesser change of bulk, which, 
quake which affected northern Italy on August 7, transmitted to the upper layers of the earth’s crust, 
led me to conclude that the ultimate ongm would give rise to displacements and distortion Such 
lay at 100 to 150 miles below the surface , but the bret changes might be unaccompanied by earthquakes, 
indications are to be had from the long-distance records if they were slow and gradual, or, if rapid or sudden, 
of disturbances, which need not necessarily have been might give rise to fractures in the surface rocks, of 
great earthquakes, m the ordinary sense of the words greater or lesser magnitude and covering a larger or 
From these Dr L Pilgnm, m 1913, deduced the smaller area, according to the bulk of the deep-seated 
conclusion that the ongm of the disturbance, in the matenal undergoing a change of volume 
case of the Californian earthquake, lay at a depth of Without insistmg on this as the nature of the bathy- 
about 100 miles, and, more recently, a similar method seism, and it is possible that other causes as yet un- 

has been developed in this country by Prof H H suspected may also be at work, it is evident that we 

Turner, who has shown that the long-distance records have an explanation which would suffice m the case of 

mdicate depths of origin ranging from fifty to three the larger, and of many of the smaller earthquakes Yet 

hundred miles below 5 ie surface of the earth Now there are some causes, perhaps no mconsiderable fraction 

It seems fairly well established tliat earthquakes of of the total, m which the whole process leading up to 

quite shallow ongm do not give nse to distant records, the earthquake seems to he quite close to the surface, 
even when very violent m the place where they are To these, always small m extent, though sometimes 
felt, and it is probable that the disturbance recorded of considerable seventy, the consideration which I 
by these distant seismographs is not the superficial have outlined cannot at present be applied , m part 
destructive earthquake, but the bathyseism they must be due to quite different causes, the con- 

Next comes the question of the natore of the bathy- sideration of which is not without mterest, but this 

seism That it must be m some way accompanied mterest only anses after more extended and techmeal 

by a change m bulk of the matenal underlying the study than could be presented, even iiv ourime 

Hydrogen Ion Concentration. 

By Prof A V Hat, FRS 

/^ERTAIN solutions are capable of conductmg n^atively charged part, contaming an excess of 

^ electncity, although their separate pure com- electrons which lend it its negative charge^ and (t) a 

ponents are themselves incapable, or capable only to positive portion with a deficit of electrons, this d«^it 

a slight degree, of so doing This conductivity is resultmg m an equal positive charge lliese positive ■ 

attributed to the " ionisation ” of the dissolved body, and negative ions attract one another, as do all posltiva 

that IS, to the splitting up of its molecule into two or and negative charges, and are separable only if thw* 

more parts, some carrymg a psitive and others a mutual attraction be smaJI enough to be overewne fey 

negative charge, the resulting “ urns ” being capable the inter- and latra-moleculM dynamic forces (not y«. 

of migration under an imposed electric field, and so properly understood) tending to their separatusi ' 

gvmg to the solution the power of carrymg a current The attracuon between two chareea » far gfeatey tt' 
The electrically neutral molecule breaks up mto («) a they be separated by some media than by others, to ijv 
HO. *787, VOL. m] ' ' ' ’ ^ 
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degree inversely proportional to the so-called specific 
inductive capacity of the medium Water has one of 
the highest specific mductive capacities of all known 
substances, so that m it the attraction between two 
10ns IS relatively small hence m water the ions may 
separate more effectively than m other solutions, and 
watery solutions are found to show the phenomena of 
electrolytic dissociation to an exceptional degree Now 
water is a solvent of unique importance, partly because 
of its common occurrence, partly because it dissolves 
so many other bodies, and especially because, without 
exception, all biological phenomena occur in media 
which are essentially solutions or suspensions m water 
Hence the study of the electrolytic dissociation of 
bodies dissolved in water is of quite peculiar interest, 
especially in physiology 

Now water itself is capable of electrolytic dissocia- 
tion, though only to a small degree In pure water at 
22® C , eighteen parts in ten tliousand million, that is, 
one ten-millionth part of one gram molecule per litre, 
IS broken up mto hydrogen (H ) and hydroxyl (OH') 
ions, the denotmg the positive and the ' the negative 
charge Such a very small degree of dissociation is 
of little importance in pure water its insignificance 
IS presumably due to the smallness of what we have 
called — to cover our ignorance — the dynamic forces 
tendmg to separate HjO mto H and OH' In solu- 
tions, however, especially in solutions of acids and 
alkalies (that is, of bodies capable, by their own dis- 
sociation, of yielding one of the 10ns of water, H or 
OH'), even this small dissociation of water into its 
ions may become of preponderant importance 

It IS obvious that the ions of the solvent itself, if 
present in appreciable amount, might be expected to 
play a special rdle in the behaviour of a solution 
there is, however, a very real interest in the study 
of ^e hydrogen ion, in view of modern theories of the 
electrical constitution of matter Atoms are supposed 
to possess a positive nucleus, with a charge equal to 
some multiple of the elementary negative charge on 
an dectron, with layers of electrons circulating round 
the nucleus in stable orbits The simplest atom of 
all IS hydrogen, with a positive nucleus of unit ele- 
mentary charge and a smgle negative electron revolving 
round it remove this negative electron from a dis- 
solved hydrogen atom, and we are left with a singly 
dwrged positive nucleus — next to the electron tne 
simplest of all known natural bodies In mobility, 
‘utwmbining power, in general dynamic effectiveness, 
this dissolved elementary unit might be expected to 
be, and actufdly proves to be, an agent of quite peculiar 
importance 

Exiriiessmg concentrations, m gram molecules (or 
ions) per litre, by means of brackets, it is found that 
at 22® C m pure watef, 

[H-]tOH']-io-i‘ 

Tli^js the law of chemical mass action, which, in such 
>^111 dilute solution as wajter is of its ownwns, is accurately 
<^y^ fNow in pure water there is no other agent 
capabla of carryiRg electricity,* and «since the Water 
ntsijf cannot carry an appreciable resultant charge the 
and negative charges must balance one 
snd thcreforf, 
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If, however, we dissolve m the water another substance 
supplymg one of the ions of water, for example, hydro- 
chloric acid (HCl), which we may regard as being 
almost totally dissociated mto its ions H and Cl', to 
I a concentration (say) of one gram molecule per htre, 
then the equation above is entirely upset the hydrogen 
ion concentration [H ], or t H as we shall often call it, 
has dbw become unity instead of 10“'', so that the 
hydroxyl ion concentration [OH'] is now only 10 -i*. 
Even this, expressed in actual molecules, is an astonish- 
mgly large number there are about 6 x 10*® molecules 
in a gram molecule, so that even m normal hydro- 
chloric acid there are six million hydroxyl 10ns per 
cubic centimetre Clearly, even a strong solution of 
acid contams an appreciable number of hydroxyl ions 
If, conversely, we dissolve caustic soda to make a 
“ normal ” solution, instead of hydrochloric acid, then 
[OH'] becomes unity and [H ] becomes 10 We 
may make up different strengths of icids or alkalies m 
which the hydrogen and hydroxyl ion concentrations 

Acd [H] [OH] AlkaU [H ] [OH1 

N I IO-“ N IO-“ I 

N/io 10-* 10-” N/io lo-** io-‘ 

N/ioo lo • lo-'* N/loo lo-i* 10-* 

N/iooo 10-* io-“ N/iooo 10-“ IO-* 

N/10000 10-* lo-w N/ioooo 10-” 10-* 

may be calculated as in the accompanying table It is 
usual to consider only the hydrogen lon concentration 
the h> droxyl lon concentration may always be calculated 
from It, by dividing the quantit> k m the equation 
[H][OII']-A by [H] At 22® C , k=>to w, but it 
varies slightly with temperature Now [H ], or c H, 
may change enormously from one solution to another, 
say from io"^*to i, that is, one hundred million million 
times hence it is impossible to represent the full 
possible range of vanation of c II in a smgle diagram, 
and since it is often necessary in jihvsical chemistry to 
show the relations of c H graphaalh , it has become 
customary to express the hydrogen ion concentration 
m terms of logarithms The logarithm of lo-i* is - 14, 
and of I IS o, so that log c H can be represented, over 
almost the entire possible range, by numbers lying 
between o and -14 lo avoid, further, the use of 
negative numbers the negative sign is understood, and 
the symbol p H (or its variants P,,, P*, etc ) is defined 
by the expression p H = - log c H In this way , at 
22° C , if p H = 7 the solution is neutral, if p H be less 
than 7 the solution is acid, if p H be greater than 7 the 
solution IS alkaline, and a decrease of pH means an 
mcrease in hydrogen ion concentration 
This system of nomenclature has certain obvious 
advantages if used with discretion not seldom, how- 
ever, It lends Itself to obsc unng the fact that the real 
agent at work is the actual hydrogen ion concentration 
c H , It is difficult enough even for the expert to picture 
a quantity in terms of its negative logarithm, and it 
leads to confusion and suspicion on the part of the 
inexpert and begmner Por most of the phenomena 
of biology, moreover, which occur within a narrow 
range of c H, it is quite unnecessary for example, in 
physiology, apart fiom a few cases of secretion, the 
important range of r H in the body is from 10"^ to io“*, 
and It IS better when possible to deal with the hydrogen 
ion concentration in multiples (or decimals) of 10-’, 
and to use the p H notation only when the total range 



436 


NATURE 


[March 31, 1923 


considered is outside the limits of any reasonable J 
diagram occasions, m physiology, where this occurs 
will be comparatively rare 

The hydrogen ion concentration of a solution can be 
measured m a variety of ways (a) by calculation from 
the laws of mass action, with a knowledge of the com- 
ponents of the solution and the proper constants , (p) 
by the use of a so-called hydrogen electrode if a 
platinum wire, coated with platinum black and satur- 
ated with hydrogen gas, be dipped mto a solution, it 
acts like a metallic electrode of pure hydrogen, and its 
electrode potential can be measured and made to give 
the c H of the solution , (c) by the use of so-c^Ied 
“ indicators,” that is, dyes which change colour as the 
hydrogen ion concentration Is altered, owing pre- 
sumably to changes in their degree of electrolytic 
dissociation the colour is used to measure the value 
of c H The study and measurement of the hydrogen 
ion concentration is becommg to-day almost a complete 
science in itself, and progress m physiology, and in 
some branches of colloid chemistry, still waits on 
further improvements in the accuracy and adapt- 
ability of Its technique 

The importance of the hydrogen ion concentration 
in biology is bound up with the phenomena attendmg 
the dissociation of weak acids and of the so-called 
amphoteric electrolytes, and with the theory of 
“ buffers ” A weak acid, for example, carbonic acid 
HjCOj, IS one which is only slightly dissociated mto 
Its ions the reaction HjCOj^H +HCO', goes almost 
entirely *- similarly with a weak base The salt of 
a weak acid is a very effective regulator of the hydrogen 
ion concentration , it acts as a “ buffer ” to resist the 
effect of adding a strong acid Let the salt of the 
weak acnd be XY, dissociated into its 10ns X and Y' 
Let us add to this a strong aad HZ, dissociated into 
H and Z' we might expect the r H to be largely 
mcreased In our solution now are all the ions X , Y', 
H , and Z' H and Y', however, cannot exist side by 
side m solution in appreciable amount, smce (by 
hypothesis) the acid HY is a weak one, that is, the 
reaction H + Y'^HY goes almost entirely -» Hence 
the hydrogen ions are eliminated to form the un- 
dissociated weak acid HY, and we are left (1) with 
the 10ns X and Z' of the salt XZ of the strong acid, 
and (11 ) with the undissociated weak acid HY 

The expected mcreases m c H can, m this way, be 
reduced almost to an insignificant amount, and in 
physiology (where an exact constancy of rH appears 
to be necessary for the maintenance of the normal 

a sico-chemical structure and behaviour of the Uvmg 
) the presence of very effective " buffers ” in every 
organ, tissue, and cell has been shown m recent years 
to be of ultimate importance Phosphates, carbonates, 
and the salts of protems, such as hsemoglobm, are the 
chemical agents by which this regulation is effected 
In addition to these we have what we may call “ livmg 
buffers,” the cells of the respiratory centre and the 
kidney for example, which by their activity mamtain, 
m an amazmgly accurate manner, the constant eH 
required in the “ internal environment ” of all the 
other cells of the body , that is, m the blood and tissue 
fluids which bathe them In the body, the important 
buffers are those absorbmg the ^ects of added acid, 
especially carbonic and lactic acids, which are pro- 
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duced with great rapidity and amount dunng muscular 
exercisev The salts of weak bases, however, are equally 
effective buffers, from the physico-chemical point of 
view, m their capacity of neutralising the effect of 
strong alkalies Some bodies, moreover, the so-called 
‘‘ amphoteric electrolytes,” of which ammo acids and 
proteins are the most notable, are capable of function- 
mg both as weak acids and as weak bases hence their 
salts (for example, sodium “ haemoglobinate,” or 
hemoglobin chloride) may act, under suitable con- 
ditions, as buffers of either type 

The importance of the hydrogen ion concentration 
m physiology is almost certainly concerned— at least 
in part — with the electrical properties of the proteins 
which constitute the formed constituents of living cells 
It may also be concerned with the processes of oxida- 
tion and reduction occurring in metabolism, but with 
these we will not deal further now Proteins are 
complex compounds of ammo acids, and each ammo 
acid possesses the latent possibility of acting either 
as a weak base (in virtue of its - NHj group) or as a 
weak acid (by reason of its -COOH group) Hence 
protems are capable, at a suitable c H, of forming salts 
at many and varied points m their enormous molecules 
These salts are largely dissociated mto their 10ns, so 
that the protein of the living cell may be regarded as 
a large electrified molecule, surrounded by a shell of 
attendant positive (or negative) ions 

The electrical phenomena accompanying any form 
of activity m a living tissue demonstrate the import- 
ance of this electrification of the fundamental chemical 
basis of protoplasm, and it is well known that the 
existence and properties of colloidal solutions are 
mtimately dependent upon the electrical charges on 
the surfaces of the colloidal particles Now the degree 
of dissociation of a weak acid HZ, mto its 10ns H and 
Z', depends upon the hydrogen ion concentration 
according to the laws of chemical mass action the ratio 
of the dissociated to the undissociated part is inversely 
proportional to c H Hence, if the protem be actmg 
as a weak aad, the degree of electnfication of the 
protem molecule will be decreased by an increase of 
c H, and if the behaviour of a living cell depend upon 
the electncal characters of its protem constituents we 
should expect it to be largely modified by an appreciable 
change m r H 

This actually occurs the most violent and extensive 
physiological response is produced, both in smgle cells 
and m larger complex animals, by quite small changes 
m cH, and all animals possess the power of reactmg, 
m a sudden and vigorous manner, to any alteration in 
the f H of the fluid immediately m contact with their 
cells, m such a sense that the change is dimmished, or 
neutralised, and the physico-chemical characters of 
the protem molecules of their protoplasm are mam- 
tam^ in their normal state We know, at present, 
very little about the molecular structure of living 
protoplasm we cannot, however, be far wrong in 
supposmg that the ionic and electrical phenomtha 
displayed by the protem molecules which constitute 
It are among its most fundamental properties, and that 
these are minified, to a high degree, m accordance with, 
purely physico-chemical laws, by the hydrogen tbn 
concentratum of the fluid in which it is suspended or 
dissolved. 



March 31, 1923] 


NATURE 


437 


Obituary. 


Dr J G Leathfm 

T he death of Dr John Gaston Leathern on March 
19, at the age of nearly fifty-two years, removes 
a scholar who was prominent in the world of Cambridge 
mathematics Coming from Queen’s ( ollege, Belfast, 
in 1891, he made his mark in the triposes of 1894 
and 1895 He held the Isaac Newton studentship for 
astronomy and physical optics during the period 
1896-99, soon gaming also a fellowship at St John’s 
College His interests were then mainly in electro- 
dynamic theory , and the work of his studentship 
produced a memoir (Phil Trans , 1897, pp 89-127) 
which ought to be classical, in which the theory of the 
magneto-optic rotation of light and the cognate 
reflection effect were finally systematised and co- 
ordinated, under the test of laborious comparisons 
with the numerical experimental data 

In due course Dr Leathern became mathematical 
lecturer at St Joint’s College, and afterwards univer- 
sity lecturer and for a series of years he exerted a 
wide mfluence on the teachmg For the mathematical 
tnpos he was an examiner on as many as six occasions, 
two of them (1912, 1913) after he had been withdrawn 
from all teaching except an annual advanced course 
on electrodynamics For he had become senior 
bursar of his college in 1908, and henceforth he threw 
himself mto its external affairs and general admmis- 
tration with assiduity and practical success 
In 1905 Dr Leathern took up the editorship, m 
conjunction with Prof E T Whittaker, of a series 
of Mathematical Tracts projected by a Cambridge 
group of lecturers, which, m numerous volumes, has 
become under their care an important survey, almost 
an eptyclopsedia, of domains of recent higher mathe- 
matics To this undertaking he contributed the earliest 
volume of the senes, and one on optual systems 
His own later special investigations, exhibiting the 
geometrical trend that is associated with the Insh 
school, thus mcludmg applications of conformal trans- 
formations to physical problems, were published mainly 
by the London Mathematical Society and the Royal 
Irish Academv A note m Roy Soc Proc established 
an unexpected mode of interaction between a magnet, 
supposed to consist of revolvmg electron-systems, and 
a varying electnc field, too small, however, to permit 
experimental scrutmy 

Durmg the War Dr Leathern felt bound to volunteer 
for work in the Research Department at Woolwich 
Arsenal, then m need of mathematical help, handing 
over, as much of his bursanal work as was possible 
to senior colleagues About two years ago he had 
to submit to a sudden and very drastic surgical opera- 
tion m time he recovered, and though never strong 
agam, he resumed his activities with all the previous 
zeal and judgment But the mischief could only be 
delayed, no^removpd and his loss will now be deeply 
felt not only m his own college but also throughout 
the university i. ' J ^ 


Dr E. a Mbrck 

The death took place at Darmstadt on February 25 
. trf Pnvy Councillor Dr K A Merck, senior partner of 
chemical works of E Merck Dr Merck was bom 
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at Darmstadt on Julv 30, 1855 , he studied pharmaco- 
logy and chemistry, and took his degree m Freiburg 
I B under Ad Claus He then took over the Lngel- 
apotheke, which had been in the possession of the family 
of Merck smee 1668, and became one of the managers 
of the chemical works of E Merck 

The works, which were then on only a modest scale, 
were greatly enlarged through the energy and initiative 
of Dr Merck and his cousin, Louis Merck who was his 
partner, and developed into one of the greatest manu- 
factories of preparations for medical purposes 1 o the 
production of drugs was added that of alkaloids, 
the preparation of synthetic remedies (for example, 
“ veronal ”), and various sera In response to the 
demand of chemists for pure reagents, the production 
of chemicallj pure preparations and solutions for volu- 
metric analysis was taken in hand, and the firm’s 
products became famous throughout the world The 
connexion between the industry of chemical prepara- 
tions on one hand and the pharmaceutical chemists 
and physicians on the other was steadily maintained 
by the literary publications “Mercks Jahresbericht," 
“ Mcrcks Index,” and “ Mercks Reagenzienverreichnis ” 
Dr Merck took an important part in all these de- 
velopments At the same time he worked continuallv 
for the improvement of the training of pharmaceutical 
chemists and the social position of the whole chemical 
profession For six successn c years he was president 
of the Verem Deutscher Chemiker, and he represented 
German chemistry at many mtemational gatherings 
His strong historical interest led him to give particular 
attention to the work of 1 lebig, and he was one of the 
founders of the Liebig Museum at Giessen 


We regret to announce the following deaths 
I»rof A S Dogiel professor of histology in the 
University of Petrograd whose investigations on 
the histology of the peripheral nervous system are 
well known , . 

Prof A S rimt emeritus astronomer of the 
Washburn Observatory, University of Wisconsin, on 
February 22 aged sixty-mne 

Prof W S Haines, professor of chemistry, materia 
medica, and toxicology at Rush Medical College, 
and professor of toxicology in the University of 
Chicago, on January 27, aged seventy-two 

Sir Joseph M'Grath, a vice-preaident of the Royal 
Dublin Society, and registrar of tlie National Um- 
versity of Ireland since 1908, on March 15. aged 
sixty four 

Mr W Pearson for nearly fifty-eight years pro- 
sector to the Museum of the Royal College of Surgeons 
of England, on March 15 aged eighty-two 

Sir Thomas Roddick, formerly professor of surgery, 
McGill University, and the first Colonial president 
of the British Medical Association, at its 
meetii 


mg in 1897, on February 20, aged seventy-six 
V,** Wdliarn Thorburn, emeritus professor of 
chmeal surgery m the University of Manchester, on 
March 18, aged sixty-one 

Prof J Trowbridge, emeritus professor of physics 
at Harvard University, on February i8, aged seventy- 


Mr E W Vredenburg, of the Geological Survey of 
India, on March 12 

Prof N E Wedensky, professor of physiology in 
the University of Petrograd 
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Current Topics and Events 


The Conjoint Board of Scientific Societies was dis- 
solved by a resolution passed at a meeting of the 
Board held at the Royal Society on March 22 The 
Royal Society toolc the initiative in the formation of 
the Board in 1916 , and when a few months ago the 
council decided that the society no longer desired 
to remain m this federation, whether under the 
original constitution, or the new one proposed, there 
was little hope for the continued vitality of a body so 
sharply truncated The chief scientific and technical 
societies— about sixty in all — in the British Isles 
were represented on the Board, and the special com- 
mittees appointed from time to time have produced 
a number of notable reports Among such com- 
mittees may be mentioned those on the water power 
of the Bntish Empire, glue and other adhesives, 
national instruction in technical optics, timber for 
aeroplane construction, and the application of 
science to agriculture A couple of years ago the 
Board appointed a committee to arrange for the pub- 
lication of a world -list of scientific senals, with indica- 
tions of libraries in the chief centres of Great Britain 
where such penodicals could be consulted It is 
gratifying to know that the interests of the Board in 
the list, towards the pubhcation of which the Carnegie 
United Kingdom Trust made a grant of 1000/ , have 
been vested in three trustees so that notwithstanding 
the dissolution of the Board the issue of the list is 
assured hor this provision thanks are due largely 
to Dr P Chalmers Mitchell In its early years the 
Board owed much to Sir Joseph Thomson, who, as 
president of the Royal Society, was president also of 
It Sir Arthur Schuster and Sir Herbert Jackson 
were associated with the Board throughout its exist- 
ence, and did invaluable work for it, while the de- 
voted service rendered by the Secretary, Prof W W 
Watts, created a sense of mdebtedness which can 
never be adequately expressed It Is impossible not 
to regret that a federation of such early promise 
should have had so short a life 

Sir Frederick Mott, pathologist to the mental 
hospitals of the London County Council for twenty- 
seven years, and director of the Council's pathological 
laboratory, is retmng from the service at the end of 
this month By his own researches and by stimulat- 
ing and encouraging the spirit of investigation m 
others, he has brilliantly discharged the difficult task 
of establishing the tradition that it is the business of 
the authority having control over asylums for the 
insane, not only to see to the security and comfort of the 
inmates, but also to secure that progressive work on 
the nature and causes of mental diseases shall be 
directed towards their prevention and cure His 
demonstration that general paralysis of the insane is 
in fact a late manifestation of syphilis in the nervous 
system is perhaps the most conspicuous piece of his 
personal work among patients and m^the laboratory, 
and it has entirely altered our conception of the 
disease The Archives of Neurology and other jour- 
nals show the quantity of good work which came 
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from the laboratory at Claybury — the more remark- 
able when we remember that Sir Fredenck was also 
a busy general physician attached to Charmg Cross 
Hospital Two of the plans m which he was much 
interested have now matured in the moving of the 
central laboratory to a more accessible site in London, 
and in the establishment of the Maudsley Hospital at 
Denmark Hill for the study of the early stages of 
mental derangement The solid foundation which 
he has laid should do much to secure success for the 
new arrangements 

Among the important centenaries of scientific 
interest this year is that of the birth of Sir William 
Siemens, who was born m Lenthe, Hanover, on Apnl 
4, 1823, and died in this country on November 19, 
1883 Siemens took up his residence in England in 
1844. and from 1859 was a naturalised Englishman 
It would be difficult to measure the value of his 
services to our industries, for he was one of the fore- 
most electrical engineers of his day, while as a metal- 
lurgist his name is connected with the introduction 
of the regenerative furnace and the manufacture of 
open-hearth steel His scientific knowledge was no 
less noteworthy than his inventive ingenuity, while 
above all he was a man of affairs The first president 
of tlie Society of Telegraph Engineers, he also served 
as president of the Mechanical Engineers and of the 
Iron and Steel Institute It was m his address to the 
latter body that he threw out the pregnant suggestion 
of utilising some of the power of the Niagara Falls 
and transmitting it long distances by electnc con- 
ductors In much of bis work be was associated with 
his brothers Werner, Carl, and Fnednch la the 
issue of Nature for November 29, 1883, Lord Kelvm 
gave an account of Siemens’s scientific career and 
work as a contribution to our senes of Scientific 
Worthies 

On April 7 occurs the centenary of the death of 
the French physicist Jacques Alexandra Cesar 
Charles, the pioneer of scientific balloomng Bom 
in 1746, Charles began life as a clerk m the Ministry 
of Finance He devoted his leisure to scientific 
pursuits and he became known as a lecturer and 
expenmenter In 1783, a few months after the 
brothers Montgolfier had made their first expenmenta 
with the hot-air balloon, Charles conceived the idea . 
of filling a balloon with hydrogen His first im- 
portant demonstration was made in December i, 
1783, when Charles and hw companion, FraacM 
Robert, rose from the gardens of the Tuilerias to a 
height of 9000 feet Charles made his hydrogen by 
the action of iron on sulphuno acid To him is due 
the invention of the valve, the car, the use of ballast, 
and the employment o* rubber for rendering 'Qie ►v 
silken envelope gas-tight He was also the first to 
use the barometer m a balloon. Very great interest 
was excited by the work of Montgolfier and Charles, 
and I,Avoi8ier was instructed by the Paris Academy 
of Sciences to draw up a report as to the value oj 
the discovery Oiarles was admitted to the Academy 
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in 1785, received a pension from I-ouis XVI , and, 
after the Revolution, occupied a post at the Con- 
servatoire des Arts et Metiers He is buried in the 
Pire-Lachaise cemetery 

Thanks to the generosity of the Spanish Govern- 
ment the Science Museum, South Kensington, now 
possesses a model of the flagship of Columbus the 
Santa Maria, in which, accompanied by the PtrUa 
and Nira, he made bis famous voyage of discovery 
in 1492 The model is a copy of one in the Navil 
Museum, Madrid, and haus been made under the 
supervision of the director, Capt Don Antonio de la 
Reyna y Pidal From time to time many inquiries 
have been made regarding the details of the Santa 
Marta and for the Chicago Exhibition of 1893 a 
replica was constructed and sailed across the Atlantic 
by a Spanish crew under Capt Concas, the course 
followed being that travelled by Columbus The 
Ptnta and Ntna were small vessels of about 40 or 
50 tons, but the Santa Marta had a displacement 
of 233 tons She was 95 feet long over all, carried 
a complement of 52 men, and mounted eight guns 
for firing stone shot Another of the existing models 
of the Santa Marta is that made by Capt Terry, 
who Searched Southern Europe for information , this 
model is illustrated in Chatterton’s well known 
" Sailing Ships and their Story ” 

Mr StanIjEY Baldwin Chancellor of the Ex- 
chequer, announced in the House of Commons on 
March 22 that he had decided to withdraw the 
proposal to charge fees for admission to the British 
Museum, Bloomsbury, and the Natural History 
Museum The announcement followed a statement 
by Major Boyd-Carpenter, Parhamentary Secretary 
to the Ministry of Labour, that the cost of equipping 
the Bntish Museum and the Natural History Museum 
with turnstiles for the collection of admission fees 
had been estimated at ;^500, and that possibly one 
extra attendant would be required 

A CONVENTIONAL distinction IS often drawn between 
science and art, but in their finest developments they 
have much in common In an address before the 
Circle of Scientific, Technical, and Trade Journalists 
on March 20, Prof Beresford Pite defined the artist 
as one who found his pleasure in his work — a defini- 
' tlon that surely applies equally well to the researcher 
pure science He also pomted out that the full 
development of architecture requires the stimulus of 
contact with other countries The Elizabethan penod 
was one of poverty in architectural effort, though 
literature flourished, a condition attnbuted to the 
isolation of this country from the Continent, owmg 
, to rehglous differences This again applies to science, 
for the crippling effect of lack of intercourse with 
men of science In other countneS is well recognised 
Perhaps a |hird ^mt of similarity might be found 
in his claim that the architect, hke the man of science, 
does much work without prospect of reward * He is 
■*,i»t paid for wW he ” rubs out," neither is the ex- 
’ "penmenter proportionately rewarded for the many 
fruitless experiipplits that usually precede a genume 
dl^Sdoveiy In the course of the discussion the Press, 
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the mffuence of which in directing public attention 
to the claims of science has already been invited at 
previous meetings, was given an opportunity of hear- 
ing a masterly lecture on the ideals of architecture 
The annual meetmg of the National Institute of 
Industrial Psychology was held on March 20 at the 
rooms of the Royal Society Mr H J Welch, 
chairman of the Institute, presided Lord Balfour 
was the principal speaker and he pointed out how 
mistaken is the idea that science has nothing to do 
with practical life As a nation we are too apt to 
think that science exLsts for men of science and that 
it can have no interest for practical men He wished 
to bring together men of science, capitalists, leaders 
of labour— all the forces of society — ^in order to further 
the work of uniting science and practice By the 
application of physiology and psychology Lord Balfour 
expressed the hope that the labours of the wage- 
earners may be made easier and smoother so that 
work instead of being a kind of torture, may become 
a pleasure He quoted Francis Bacon to the effect 
that the object of science is the relief of man s estate 
The next speaker, Sir Charles Sherrington, president 
of the Koval Society, described the changes which 
have taken place during his lifetime in the 
position of psychology The early pioneers m ex- 
perimental psychology occupied themselves with prob- 
lems which seemed quite remote from any practical 
application , now, many of these early researches are 
recognised as of far-reaching practical importance 
Sir Charles made a special plea for adequate support 
for, and sympathy with that paft of the work of the 
Institute which is known as vocational selection 
Most boys have no chance whatever of gettmg into 
an occupation that suits them best unguided they 
drift into any trade Both Sir Lynden Matassey 
and Mr A Pugh showed from different points of 
view that there is more waste in industry owmg to 
indifferent management than to indifferent workman- 
ship Industnal managers are more equipped, as a 
rule, for controlling machines than for controlling 
men Dr C Myers, director of the Institute, gave 
some details of the actual work of the Institute 
The Central Minmg-Rand Mines premium of 25! 
has been awarded by the South African Institution 
of Engineers to Mr W J Home, organiser of tech- 
nical education, Transvaal, for his paper on " Tech- 
mcal Education for Trades," read at Johannesburg 
At the ordinary scientific meetmg of the Chemical 
Society held on March i. Prof Bohuslav Brauner, 
Prof Ernst Cohen, Prof Gilbert N Lewis, Prof 
Charles Moureu, Prof Am6 Pictet and Prof Theodor 
Svedberg were elected honorary fellows 
The King and Queen have consented to lay the 
foundation-stones of the new buildings for medical 
research at University College Hospital, London 
These buildings, it will be remembered, have been 
made possible by a munificent gift of 1,250,000! 
from the Rockefeller Eoundation, announced some 

I three years ago It is probable that the ceremony 
will take place towards the end of May 
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The annual general meeting of the Society of 
Chemical Industry will be held at Cambridge on 
June 21-23 Dr E f Armstrong will deliver hw 
presidential address on the first day of the meeting 
On June 22, the Society’s medal will be presented to 
Dr C C Carpenter and later in the same day Dr 
F W Aston will deliver an address on ‘ Isotopes " 
During the early part of the same week, it will be 
remembered the International Union of Pure and 
Applied Chemistry is also meeting at Cambridge 

At the annual general meeting of the Chemical 
Society held on March 22, Sir James Walker, the 
retinng president delivered his presidential address 
entitled " Symbols and Formulae ” The following 
elections were afterwards declared Prof W P 
Wynne as president , Prof J F Thorpe as treasurer 
new vice-presidents, Dr J T Hewitt, Prof G T 
Morgan, Sir William J Pope Prof J M Thomson, 
and Sir James Walker , new members of council, 
Dr E F Armstrong, Prof W N Haworth, Dr C K 
Ingold, Dr H McCombie Dr G W Monier-Williams 
and Dr J Reilly 

In Great Bn tain the period of Summer Time will 
begin this year at 2 a m , G M T on Sunday April 
22, and will continue until 2 \ m G M T , on Sunday 
September 16 In Belgium, Summer Time begins 
after midnight on March 3 1 The Pans correspondent 
of the Times states that, in order to meet the opposition 
to Summer Time from representatives of agnculture 
in the Chamber of Deputies, the French Government 
has decided to substitute for it the time of Strasbourg 
which IS about thirty five minutes in advance of 
Greenwich time 

With reference to the letter published in Nature 
of February 17, p 222, describing a remarkable 
iturage observed at Cape Wrath on December 5 
1922, a letter has been received from Mr Albert 
Tarn of Thornton Heath, who describes a somewhat 
similar occurrence at Oban in August 1885 Mr 
Tam states that he was sleeping in a bedroom at 
the back of a house adjoining the Waverley Hotel, 
so that the room faced inland Dunng the course 
of the mght he awoke, and on looking out of the 
window saw what appeared to be a view of Oban 
Bay with the moon shining on the water The 
date is not given, and no observations are available 
to decide whether the circumstances resembled those 
at Capo Wrath 

The report of the National Museum of Wales 
for 1921-22 announces the completion of the western 
section of the new building and of the western portion 
of the entrance-haU A fumigating chamber has 
been installed to nd specimens of insects and other 
pests Among the many mterestmg accessions we 
note a beaker of early Bronze Age type from 
Glamorganshire, which contamed the remains of a 
child's skull showmg symptoms of rickets, the 
earliest recorded instance of this disease in Great 
l^ritain or perhaps in the world Several thousand 
specimens of fossil plants most carefully collected 
from the successive beds in the Coal Measures of 
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Gilfach Coch and Clydach Vale by Mr David Davies, 
and the basis of his recent paper before the Geological 
Society, have been presented by him and will be 
preserved m cabinets given for the purpose by local 
bodies interested in the coal industry 

The Australian National Research Council has 
commenced the publication at Sydney of a quarterly 
journal under the editorship of Dr A B Walkom, 
which IS to give short abstracts of papers written by 
Australian scientific workers — even when thev appear 
m periodicals not published in Australia The price 
of the journal is 4s per annum The first four 
numbers of the journal have already appeared, and 
extend to 32 pages The abstracts are arranged in 
sections according to the branches of science repre- 
sented on the Research Council, and the 245 which 
constitute the first year s total are distributed among 
the sections as follows agriculture 70, botany 31 
chemistry 14, engineering i, geography i, geology 18, 
mathematics i mining and metallurgy o, pathology 
13, physics I, physiology 4 vetennary science 3, 
zoology 88 Cross references are given so that an 
abstract of interest in a section other than that in 
which it appears can readily be found The distri- 
bution of the abstracts among the sections is interest- 
ing as evidence of the extent to which science is being 
brought to bear on the special problems which a 
developing colony presents to its Government 

Mr j Reid Moir is> publishing through Mr W E 
Harrison, the Ancient House Ipswich, under the 
title of The Great Flint Implements of Cromer, 
Norfolk " an account of his discoveries m 1921 of a 
large and remarkable senes of flint implements and 
flakes, to which attention has already been directed 
m the columns of Nature The forthcoming volume 
will contain a number of illustrations by E T Ling- 
wood 

We have received from Messrs Watson and Sons 
Parker Street, Kingsway, Bulletin 50 S , containing 
descriptions of some new X-ray accessones A new 
mercury interrupter with a rotary rectifier designed 
for continuous work under heavy loads is illustrated, 
also an automatic time switch for exposures ranging 
from one-sixteenth of a second to thirty seconds The 
extensive use of X-rays for therapeutic purposes has 
led to great improvements in the design of suitable 
stands which serve the double purpose of holding the 
X-ray tube and allowmg it to manipulated at any 
angle The new stand illustrated here has some good 
constructional features, and the tube itself is almost 
completely enclosed by protective material which has 
an absorption equivalent of 3 mm of lead This 
protective shield is provided with an arrangement 
which permits of forced air cooling dunng the workmg 
of the tube 

The 1922 Year-Book of the Frankhn Institute, 
Philadelphia, contains some interesting facts from the 
history of the Institute It was organised in 1824 
for " the discovery of physical and natural laws and 
their application to increase the well-being and cotB- 
fort of mankind," and duly uutalled in its own ‘house 
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two years later It is noteworthy that in 1831 a 
joint committee of the Institute and the American 
Philosophical Society began systematic meteorological 
observations m aid of agricultural and other interests, 
and eight years later the Pennsylvania legislatuic 
made a grant of 4000 dollars for the purchase of iiistru 
ments at the discretion of the Institute this is stated 
to be the earliest instance on record of the appro 
priation in any country of public funds for tlu collec 
lion of facts relating to the weather I hi Institute 
awards medals, of which the best known is the 
Fr inklin medal, for distinguished work inadvincing 
physK d science or its applications it was founded 


III 1914, and among its recipients have been Sir James 
Dewar and Sir J J Thomson Other iw.irds made 
are the Elliott Cresson medal, for research and 
iniention the Howard N Potts medal, for dis- 
tinguished work in science or the arts and for papers 
presented to the Institute, the Edward Longstreth 
medal for meritorious work in scienci or the arts , 
and the Boyden premium of 1000 dollars, to any 
resident of N America who shall dcteimme by cx 
permieiit whethci all riys of light and other physic il 
rays are or ate not transmitted w ith the same velocity 
an aw ird was made in 11107 for i solution dealing 
with the visible and ultra-violi t pirts of the spectrum 


Our Astronomical Column. 


Ml 11 OKS IN AiRir Meteors arc seldom abundant 
in April liut there are i number of interesting 
showers visible including tlu I y rids which are con- 
nected with the hrst comet of 1861 This display 
usually attains a maximum on April 21 and the con- 
ditions will be rather favourable this year as the 
moon will be visible oiilv as a crescent m the evening 
sky The I yiids exhibit a radiant which moves 
eastwards ibout i degree per day, and wc require 
more evidence on Hus point ihe shower however 
IS of verv short diir ition in its active stage and 
meteors belonging to it are rarelv seen two or three 
days before or ifter the dite of maximum 

In April there ire a large number of feeble showers 
which it IS desirable to investigcite further Fhest 
mcluele piositions near a I’ersei fi I rsa; Majoris 
a Cygni o tephei etc In Hercules Corona, Bootes 
anet Ophiuchus there are a few well pronounecd dis- 
plays which appirently rei ur annually 

Tut I n irsF 01 Snui mbfr 1922 in Qui fnsi vnd 
— Mr I ( Russell of Brisbane sends some notes 
on his observations of this cehpse made at Stanthorpe 
a favourite summer resort nearly 3000 feet above 
sea level The NSW Branch of the BAA were 
also stationed here I here was in extensive view 
over the plain to the west and the moon s sh idow 
was seen approaching i little in front of the hon/on 
line and therefore about 10 miles distant looking 
like a local rain squall siiadow bands were obscrvecl 
at the same time The central dark bands were 
12 or 15 inches apart, about 4 inches wide fringed 
with an eipial width of half-tone on e ich side ancl a 
bright strip between them They passed at the rate 
Of*- 10 per second Their least distance from his 
eye was 8 feet I hey were followed to a distance of 
30 or 50 feet, where they appeared fainter but 3 or 
5 times wider than when nearest He ascribes them 
to compressional waves in the air caused by the 
cooling effect of the shadow cone which was passing 
at a rate exceeding that of sound Mr Russell also 
makes the plausible suggestion that the shapes of the 
bands as seen are largely modihed by the phenomenon 
of persistence of vision He thinks the apparent en 
largement at a distance was a (partly mental) effect 
due to this ca^se 

During totality the shadow covered most of the 
sky, but near the horizon to fforth.and south there 
was a red glow, due to distant regions of the atmo- 
sphere beyond the shadow ^his effect was also 
seen m Norway m ' 1896 ) The shadow was 120 
pules wide, and the* observer 9 miles north of the 

corona was seen with direct vision to a distance 
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of J diameter from the limb being very bright vv ith 
averted vision two faint extensions were seen one 
to N VV the other in tlu upper part each 5 minutes 
wide ind n aching to ij diameters from the limb 
they gave the corona the ipptarance of a wind- 
vine a simile used on former occasions Mr Russell s 
discnption of the corona mentions three immense 

spearhe ids of w lute light one to the zenith the 
other two on the lower side the left hind oni being 
the larger these tormeil as it were a great forked 
bearil A ruby spot doubtless i proinmcnci was 
seen on tlu low left hand 

A few stars were seen during totality but they were 
not specihed An iccount 111 BAA Journ (Jan) 
bv Dr V r Turner states that six win seen of 
which Venus Mercury Jupiter and Spica wore 
identified two that wen seen far to the south may 
h IV e been a and fi Centaun 

pRonirMS OF iHF Ini ut [ 4 — Ihe Rev H 
Maepherson contributes an artu le on the m bid c 
to Dtscoverv (March) Ihc numerous and rapid 
changes of view that have taki n place with regini 
to them illustrate the difficulty of knowing where 
to jilace them m schemes of stellar eosinogonv I he 

island universe theorv of the spiials was received 
back into general favour ten \cars ago but Mr 
v in Maine ns detection of pen eptible rotitorv 
movements m several of them in combination with 
the spectroscopic deterniination of radial velocities 
enables hypothetical parallixcs to be estimated 
These correspond to clistanccs of a few thousand 
light years so that they appeir to be within the 
limits of our own universe Dr Jems regards the 
luminous knots on the nms of these spirals as giant 
st irs in process of formation at the rate of one ev ery 
few centuries 

There is another difficulty not felt it the time 
when stellar types O B, A were supposed to be the 
earliest in the spectral sequence which the Giant 
and Dwarf theory renders puzzling this is the 
frequent association of these types with planetary 
nebulae in the case of O and with bright diffused 
nebulae in the cases of B A (Orion and the Pleiades) 
It would seem that these nebulie can scarcely be 
regarded as the parents of the stars that they sur- 
round, since, if such were the case, they would be 
much more in evidence round mant stars of type M 
The conclusion appears to be that the natural condi- 
tion of nebulosity is dark, but that it may become 
bright either by simple reflection as appears to be 
the CMB with the nebulae m the Pleiades, or by 
selective excitation, which causes some of its gases 
to glow. Prof Russell compares this to the excita- 
tion tha^ occurs in a comet when near perihelion 
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Research 

Archeological Exploration at Zimbabwe — A 
noteworthy contnbution to the discussion of the 
origin and date of the Zimbabwe rums appears in the 
recently issued vol xx of the Proceedings of the 
Rhodesian Scientific Association m the form of a 
communication from Mr H R Doushn lately 
Director of Public Works on " Recent Explorations 
at Zimbabwe " Mr Doushn has excavated the ruins 
on two occasions In 1909 the trench made by Dr 
Randall Maciver in 1905 was earned down to solid 
rock by a pit under the wall of the Temple The 
base of the foundations was reached at about 2 ft 
and the rock at about 10 ft below surface level 
Only broken pottery, of a type common to all the 
rums and similar to that made by natives to-day, 
was found In 1915 excavations were earned out 
inside the wall of the Acropolis which it is assiimeil 
was built before the Temple and a large part of the 
red earth filling was removed 1 he original entrance 
was discovered — a passage many feet below what is 
considered to be the original foundation of the wall 
on the western side It ended against a dead wall 
of the internal red - earth filling This filling, on 
which many of the internal walls are built would 
therefore appear to be of more recent origin than the 
mam outer wall Solid rock was reached at about 
ten feet below present surface level where the old 
dwellings were found fheir workmanship is 
superior to that of present day natives and of a 
character unknown to them The finds included 
two finely ornamented copper bands an iron sh ickle 
assegais, fragments of a soapstone bowl and the 
usual Kafhr beads and pottery No gold was found 
and the author points out that the gold ornaments 
etc , for which the greatest antiquity has been 
claimed, were found on or near the surface ten feet 
above the original occupation level 

Social Sicnificance of U S Army Inteliigencf 
Tests — lYof P E Davidson discusses m the 
Scientific Monthly (February 192^) some of the 
generalisations which have been drawn from the 
now well known American Army intelligence tests 
1 hese tests originally applied m order to differentiate 
men for army posts, disclosed the unwelcome fact 
that large numbers of the population ranked very 
low m innate intelligence Some writers have 
concluded from this that the traditional democratic 
ideal must be renounced as only a gifted few are 
capable of ruling 1 be writer of the article believes, 
however, that three assumptions have to be made 
if such conclusions are sound (1) that the army 
draft was truly representative of the American 
population in general , (11 ) that the tests were 
really tests of native ability and not of educational 
advantages , (111 ) that the native intellect m 

question is so general as to condition social success 
of any significant kind He ^ives reasons for dis- 
puting each of these assumptions, and shows that 
large numbers of the more intelhgent members of 
the community were unrepresented, that the tests 
made heavy demands on language knowledge, and 
that many factors other than native ability help 
to determine a man's social position While agree- 
ing that the gifted minority should have every 
possible advantage, he disputes the belief that these 
alone should be trained, while large numbers are to 
be denied training because of an arbitrarily imputed 
stupidity The article gives a sadutary and timely 
check to the ardent enthusiasts who would impute 
to tests more than they can legitimately bear It 
IS frequently the social applications of sueutifib 
research that are unscientific 
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Efficiency in Fine Linen Weaving — A report 
on fine Imeu weaving has been prepared by Mr 
H C Weston on behalf of the Industrial Fatigue 
Research Board (Report No 20, " A Stu^ of 
Efficiency in Fine Linen Weaving ’ Textile Senes 
No 5, H M S O , 1922, is 6d net) The investiga- 
tion was undertaken for the purpose of enabling a 
companson to be made between the conditions of 
work and efficiency in linen-weaving sheds and in 
cotton weaving sheds, the latter havmg previously 
been mvestigated The output from each of forty 
looms was recorded, hourly readings of the wet- 
and dry bulb temperatures were taken, and the 
amount of time noted during which artificial light 
was used A detailed descnption of the nature of 
the weaving process is given and the general condi- 
tions of the sheds Tables showing the hourly, 
diurnal daily and weekly variations of efficiency 
and temperature arc appended The wnter con- 
cludes that there is eviclence to show that tlie eco- 
nomic limit of temperature for fine linen weaving is 
reached when the wet-bulb temperature exceeds 
73“ F Up to this limit increase of temperature 
results in increase of productive efficiency but 
beyond it efficiency falls owing to the discomfort 
and fatigue of the workers He also shows that the 
use of artificial light reduces efficiency approximately 
by II per cent of its normal daylight value A 
similar result was reported in a previous investigation 
made by the Industrial Fatigue Research Board 
into silk-weaving These results are not unworthy 
of consideration in discussions of daylight saving 

The Distribution of Mecalithic Monuments 
IN England and Wai fs — In the Proceedings of 
the Manchester Literary and Philosophical Society 
vol Ixv No 13) Mr W J Perry supplies some 
urther arguments m support of his theory that 
megalithic monuments were the work of a race of 
miners engaged in the search for precious metals and 
other valuables Tins he holds to be established in 
the cases of Cornwall, Devonshire, Wales Derlw- 
shire Northumlierland and Cumberland The diffi- 
culty remains regarding those m Dorset, Wilts, and 
Oxford, including Stonehenge and Avebury The 
explanation is that this latter senes is situated on 
the Upper Chalk flint bearing formation ‘ Flint 
implements,’ he remarks, ' are found in all parts 
of the country, even in places far away from the 
source of the material Sir John Evans mentions 
particularly Devon and Cornwall as regions where 
there is an abundance of flint implements and flakes, 
and these counties have no fhnt-beanng formations, 
though m some places there are some on the surfaces 
These would not be nearly so good for the purpose 
as those from the chalk regions of Wilts and Dorset 
We have thus the remarkable fact that flint imple- 
ments are found all over the country, and that the 
builders of megahths mcluding long barrows, have 
chosen out those very portions of the chalk country 
which produce flints 

Distribution of Organisms in Cui tukk Media — 
As a rule the accuracy of biometrical determinations 
must be ascertained empmcally from a statistical 
study of the observations , in certain cases, as has 
been shown m the theory of haemocytometer counts, 
the law of variation may be calculated, and the 
accuracy known with precision, provided the tech- 
nique of the counting process is effectively perfect 
A study of the extensive bacterial count data 
accumulated at Rothamsted by Cutler and Thornton, 
using Thornton’s agar medium, indicated that the 
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same law of variation, the Poisson senes, iv as obeyed 
by the number of colonies counted on parallel plates 
Statistical tests were devised which proved that, save 
for a small proportion of deflmte exceptions, the 
necessary perfection of technique was effectively 
reahscd (R A hisher, H G Thornton, W A 
Annals of Applied Bxalogy, ■voX ix p 325 
1923) In studying the exceptional cases it appealed 
that these fall into two classes, (i) an abnormally 
high vanation which when investigateil experiment- 
ally, has been traced to certain bottom-spreading 
organisms isolated from soil from LeuK and from 
Rothamsted, and (2) an abnormalH low van itiori 
ascribable to defective procedure in the preparation 
of the medium Application of the same tests to 
Other extensive senes of bacterial counts show ed that 
a similar approach to theoretical accuracj though 
rare had been obtained by Breed and Stocking in 
counts of B colx m milk It should be emphasised 
that dll cases of departure from the theoretical law 
of distribution which have been investigated arc 
associated with large system itio errors in the means , 
for this reason simple tests are presentisl by which 
such deviations from the theoietical accuracy ot tin 
method can be detected 

Primulas 01 Cfnirai Asia — M r b Kingdon 
Ward, who was referred to in Nauiki of I'cbruary 
17, p 231 as returning to hngland after cvtcnsivc 
travels in Central Asia has been contributing some 
account of his previous (seventh) expedition in Asia 
in the Gardeners Chronicle since May 1922 "Ihesi 
articles not only describe very vividly the first 
discoveries of many new plants to be of interest 
afterwards to the Ilntish growers of novelties but 
also frequently raise interesting general questions 
from the point of view of a keen observer of plants 
as, for example the discussion in the issue of bebruan 
10 (p 80) as to thf association of me il — a granular 
waxy deposit deyeloped on tlie cuticle — and fiagi nice 
in the Primulas, and the observation that the Prim ul is 
found growl ng on boggy habitats are gem rally without 
meal 

The CurrciF of Coiion — A paper by R G 
Fargher and M b. lYobert m the journal of the 
Textile Institute vol 14 pp 149X65 February 
1923, seems to represent a notable advance in our 
knowledge of the chemical composition of the plant 
cuticle Material extracted from American cotton 
by benzol, heating with superheated steam was 
available from some very large scale expenments 
This method opens up the possibility of hydrolysis 
dunng extraction but the large bulk of material 
made available by the scale of operations has pro- 
vided very precise information as to certain con- 
stituents of the cotton wax although doubt may 
remain as to the exact form in which they are present 
in the cuticle A new alcohol, gossypyl alcohol, 
IS identified and desenbed montanyl 
aloohol, C,jH„ 0 , present in smaller amount is also 
described for the first time small amounts of ceryl 
and camailbyl alcohol were also found and a mixture 
of phytosterpls , little if any glycerol was present 
Palmitic, stearic, and oleic aci& were founcl m the 
free state, tlje sodium salts of mpntanic, cerotic, 
palmitic, “and stearK? acid were identified, as well as 
the salt of hn acid, CuHa«Oi, oleic acid and a Lower 
fsomende of oleic acid were preseift as esters, but 
the proportion of unsaturatea aads either free or 
combing, was small While this work, on one hand, 
wBl throw much ll^t on the problem of scouring 
Cotton, on the other, it gives much needed tnforma- 
WJ as to the chemical constituents of the plant 
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The ISOEIACE.E — Norma E Pfeiffer has published 
a most valuable systematic study of this family in 
the Annals of the Missoun Botanical Garden (vol 9, 
No 2, April 1922) After a brief account of the 
morphology and ecology of the genus which is m 
complete as a bibliographical account of European 
work upon isoetes the species are grouped into sections, 
and keys are provided for the identification of species 
within the sections Breaking away from former 
systematic studies where habitat characters have 
largely been used for the establishment of main sub- 
divisions the present sections are based upon the 
megaspore surface whether tuberculate spiny, 
crested or reticulate Within the sections great use 
IS made of the lobing of the corms and the amount 
of development of the velum , megaspore characters 
are again frequently used and eight plates are pro 
videil with photographic illustration of megasporcs 
of different spei les The f imily is a remarkable 
one to the student of plant distribution Of the 
64 species described most are very restricted in 
range the onlv exceptions being Isoeta Braumt 
Diir m North America and 1 lacustris and I 
echitiospora in F iirope Some of the Mediterranean 
forms appeir to the author to show close affinities, 
as though originating from a common stock but 
on the whole present knowlerlgt of the species and 
their distribution is too pur/ling and probably too 
incomplete to encourage premature speculation as 
to centres of distribution and evolutionary tendencies 
It IS interesting to find one submerged species I 
echtnospora—ilwAys without stomata whih I Braunxi 
always possesses some 

PinsioGRAPHY OF PoRio Kico — \ detailed study 
of the physical geography of the West Indi in island 
of Porto Rico by Mr A K I^ibtick is published by 
the New York Academy of Sciences (vol 1 x’t 4) 
It is the last section of a complete survey of the 
island undertaken by the Academy The present 
part which includes a large scale map is the out- 
come of field work in 1916-17 I he physiographical 
history of Porto Rico apipears to ha e btgun with a 
comiilex mass of igneous rocks which were eventually 
reduced to a jh nejvlain except for two well defined 
monadnoi k groups now known as the I uquillo nioun- 
taiiis and the Cordillera Central No direct evidence 
on the horst nature of this ancient land mass was 
avail ililc Uplift of the peneplain led to a new 
cycle of erosion but only along the northern side of 
the island was a second peneplain produced On 
the south the island was vvorn down less effectively 
probably because of inadequate rainfall Partial sub- 
mergence then allowed the formation of coastal plains 
on both north and south sides which after uplift 
were considerably dissected Mr Lobeck traces these 
events and discusses also recent changes now in pro- 
gress, illustrating his lucid paper by photographs and 
block diagrams Some notes are added on the 
islands of Desecheo, Mona, Vieques, Culebra, and 
Muertos 

PlIOCFNE VFRTEBRATFS from IHF lERTIVRlFS OF 

Arizona — On the initiative of the United States 
Geological Survey and with the co operation of the 
United States National Museum, Mr J W Gidley 
went early m 1921 to collect fossil vertebrates m 
the San Pedro Valley Arizona, with the view of 
establishing the age of the deposits there, which 
until then had been termed Pleistocene A pre- 
liminary report has now been issued as IVofessional 
Paper 131-E of the United States Geological Survey 
Unfortunately the material collected represents for 
the most part new species which cannot therefore 
be correKted with known faunas of other localities 
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where the age of the beds has been established 
With two or three species of true horse (Eijuus) are 
associate d the remains of Hipparion Pliohippus 
some Proboscidia Camehdoe Cervidm (including 
Merycodus) Carnivora numerous Rodentia and 
Glvptotherium, as well as reptilian and bird remains 
The author therefore, refers these beds to the 
Pliocene, and points out that the presence of a true 
llama, a glvptodont and a rodent belonging to a 
genus now living onlv in South Amerua bears out 
the theory of the derivation of the South Anienian 
fauna by migration from North America, and that 
such migrition miy have taken place about this 
epoch llctailerl descriptions with hgures, of the 
Rodentia ind I eporida' ill of which represent new 
spciies and total some twenty in number form the 
major portion of the paper Ihc reptiles and birds 
are to be dealt with later bv other writers 

Ihi Himaiavan Mountain Svstfm in Soiuh- 
FASi Asia — C)ne of the objects of Prof | VV 
Gregorys recent journey to \ iinnan was to study 
the giographical relationships of the Alps of Chinese 
Tibet A sketch of his conclusions appears m the 
Giugraphual Journal for March He contends that 
the structure of western A unnan is best explained 
on the view that the line of Himalayan folding is 
not wholh bent in Assam into the Burmese irc 
which follows tlu \rakan mountains the Andamans 
and Iht Nicobars into Sumatra Mores and Timor 
Two routes have been suggested as the eastern 
prolongation of tlie Himalavas, the tireat Khingan 
mountains md the Ismling mount uns The former 
view IS untenable owing to the essential diHercnce 
in struct urt the 1 ittcr is a doubtful thesis since 
there arc iiidic itions th it tlie J aliaiig Shan of southern 
brcchvvan which would appear to be a link in this 
chain ire cast and west folds of Hercynian age 
lilt evidence is more in favour of the Himilayan 
line being continued in the Nan Sh in mountains 
which separate the A ingt/e Kiang from the Si 
River ilthough information as to their geological 
structure IS still me igi( According to Prof Gregorys 
interpretation the Burmese Malay arcs of folding 
form a loop on this eastern prolongation of the 
Hinidliyan ixis compirable witli the Persian loop 
in western Asia and the Aptnmne Icxip in Europe 
Ihe eastern end of the AIiliv arc is generally rc 
presented is a reversed bend round the Banda Sea 
Prof (»regory agrees with Siiess that this is not so 
and holds that the Malay arc continues into the 
mountains of south eastern New Guinea On the 
north of the Banda Sea these folds are also obvious 
and irc continued m the northern mountain axis 
of New Guinea But the eastern end of this line of 
folding IS now cut across by the Pacific into which 
it must at one time have extended Ihe paper 
also contains important evidence on the river system 
of Chinese libet 

Plriodicity of Earthquakes — Messrs D Muki 
vaina and M Mukai in a paper too brief to be ciuite 
clear {Japamse Journ of Astr and Geoph vol i, 
1922 pp 49*54) indicate a general similarity in the 
deviation of the atmospheric pressure gradient at 
the time of an earthquake from the mean pressure- 
gradient in each of four selected districts in Japan 
The question of the influence of rainfall on earthquake- 
frequency IS considered as regards the Philippines, 
by the Rev M Saderra Mas6 (Bull of the Weather 
Bureau for February 1921) He shows that in the 
western districts of both Luzon and Mindanao 
earthquakes are most frequent dunng the rainy 
season, but in the eastern districts of both islands 
dunng the dry season Thus, though rainfall may 
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have some influence it cannot be the mam deter- 
mining factor in the frequency of earthquakes 
The late Mr Marshall Hall, m his study of the earth- 
quakes of Jamaica from 1688 to 1919, suggested 
the existence of nearly forty earthquake periods 
varying in length from about 10 to about 30 days 
in the different epicentres especially one of about 
21 days in the epicentre of the earthquake of 1907 
These penods have been examined by Prof Turner 
(Mon Not R A S Geoph Sup , vol i 1023, pp 
31 50) who arrives at the interesting results that 
they are multiples of 21 00 minutes and that the 
intervals between the means of these penods are 
also multiples of the same unit, or o 0145843 day 
SiRUCTURF or Hi N2LNE — 111 the February number 
of the Journal of the American Chemical Society, 
Dr M L Huggins discusses the structure of graphite, 
benzene and other organic compounds from the point 
of view of X ray measurements by Hull and bv 
Dcb>c and Scherrer He concludes that graphite 
lonsists of Dyers of close packed benzene complexes 
of the type proposed from the point of view of organic 
chemistry by Korncr in 1874 This is built up of 
six tetrahedra three on each side of a plane with 
edges adjacent and with the vertices Uternatcly 
above and below the plane On the assumption that 
simil vr close packed layers are present in benzene 
and many of its dcrivitives the dimensions of the 
benzene hexagon ire computed from t rystallographic 
data The half length of this is 2 47 A , the half- 
width 2 14 A and Its arei 1584 A‘ Ihe cor 
tesponding figures from Debye and Scherrer are 
2 52 A 2 i8 4 and lO 47 A ^ Ihe probable error 
in each case is about 1 per cent 

Space Groups and CRVsrvL STRUcruRF — With 
the development of such methods of studying the 
arrangement of the atoms m crystals as are furnished 
bv the use of X rays the geometrical theory of space 
groups has become of the utmost importance Until 
recently the work published upon this theory has 
been pnmarilv vlirected towards the preparation of 
i statement of all the different kinds of symmetry 
which are crystallographically possible Such a 
statement when complete, must give all the possible 
ways of arranging points in space which by their 
arrangement express cry stallographic symmetry In 
his Krystal Isystcinc uiid Krystallstructur ’ (Leipzig, 
1891) Schoenflies gave an inalytical expression for 
the results of this theory in its most general form, 
but, before it is applicable to the study of the struc 
tures of crystals modihcations of this original repre- 
sentation are necessary hirst, there must be 
selected such a portion of the grouping that m its 
calculated effects upon X-rays it can be taken as 
typical of the entire arrangement Secondly, the 
X ray experiments which have already been earned 
out show that the number of particles (atoms) con- 
tained in the unit cell is commonly smaller than the 
number of most generally placed equivalent points 
of the space group having the symmetry of the 
crystal The special arrangements of the equivalent 
points (upon axes, planes and other elements of 
symmetry), whereby the number of most generally 
placed equivalent positions is reduced are thus of 
great importance and it becomes essential to be able 
to state ail of them m any particular case In his 
" Geoinetriache Krystallographie des Discontinuums " 
(Leipzig, 1919), Niggh has given the simpler of 
these special cases The complete set of them, 
enumerated by R W G Wyckoff, is now presented 
m " The Analytical Expression of the Results of the 
Theory of Space-Groups,” m Publication 318 of the 
Carnegpe Institution of Vi^ashington, 1922 , price 3 23 
dollars 
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The Dyestuffs Industry in Relation 

By Dr Hfrbe 

\^ITHIN one generation we have seen the small 
' ' mechanics' institute in a provincial city develop 
into an institution of university shinding constitut- 
ing a technological faculty giving degrees with some 
of its professors sitting on the university senate In 
one way or another 1 onclon Birmingham Bristol all 
the large cities show the same change It means that 
within this peiiod an enormous change has taken placi 
in the eh irai ter ind reipiirements of our mdustiics 
and consequently in the demand for highly trained 
young men 1 he industrial world has changed 1 he 
present characteristic of industry is the tendency 
towards large units using as one of tluir wiapons 
an intelhgeme department {a research depaitmcnt) 
equipped with every resource of science This is in 
itself nearly as far removed from the \ ictonan system 
of industiy as that was from its predecessor and it is 
causing nearly as great a sot lal cli uigt as the indus 
trial revolution that followed on the introduction of 
machintiy 

The scientific educational istahlishnunts in this 
country are fundamental to the whole structure By 
the vitility vml origin ihtv In th< number anti the 
quality of our teachers the world cm judge of the 
capacity of Great Britain in the long-nc glee ted scien 
tihc industries of which dyestufls and line chemicals 
ire pre eminent 

The dvestuffs mdustiv is what is loosely termed a 
key industry Mr Kunciman speaking in the House 
of Commons on ><ovcmber 27 i<)M '’•"4 ll’** 

combined capitil of such operations of textile and 
other industries w Inch rt quire inilinc dyes comes to no 
less than 200 000 000/ and about i 000 000 of our 
employees arc cither directly or indirectly interested 
in the adequate supplies of dyestuffs for their mam 
industries There were few people who questioned 
at that time the urgency and imporfance of producing 
within our own shores the commodities required to 
support so many staple industries Me were at w ir 
with Germany on whom we had been dependent in 
peace time for 80 per cent of our recjuirements -ind 
at that moment it was necessary both from an 
economic and military pioint of view to rcplac i it 
once those vanished supplies from home sources 

What happened after the War In 1913 the dye 
stuffs industry in England supplied about 10 per cent 
of the British consumption, which amounted m round 
figures to rather more than 20,000 tons 1 he factories 
were comparatively small and the number of chemists 
proportionately few By Armistice J^ay the two 
principal companies, already loosely unitecl, employed 
soiflf! 7000 persons nearly 300 of whom were academic- 
ally trained chemists — an unheard-of number m this 
country During the two years following the Armis- 
tice more than- 25 000 tons of dyestuffs manufactured 
by this British company alone w ent into consumption 
m Great Britain 

The extraordinary prosperity in the textile trades 
at that period had its attermath m the slump In 
1919, however, the employment provided by these 
trades and the money Drought into this country as 
payment for exports were f ictors without which this 
country would not have readily recovered from the 
paralysis of war The total value of the exports of 
printed and cotton dyed piece gcxids alone clunng 
1919-20 amounted to 270 nullion pounds steihng 
In October 1920 the British Dyestuffs Corporation 
alone employed some 8000 people, with a yearly wage 
roll of 1,600,000/ This company use 4 4000 tons of 

MmS'*” * Ihc AssocUtioo ol Technical Institutiom on 
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coal per week 1000 tons of pyrites and corresponding 
quantities of heavy chemicals and raw materials 
These figures may be considered large m this country, 
where we are not so familiar with very large plants 
but they are small cximpared with the aggregate of the 
German 1 G 

Suddenly in October 1920 the slump fell upon the 
country The position was made much worse by four 
factors Gciman production levivcd considerable 
cjuantities of German dyes were imported as repara- 
tions the Sankey judgment tcmporinly removed all 
protection from the home producer, and the rapid 
external depreci ilion of the mark temporarily made 
It difficult to compete with Germany in neutral 
markets Stocks fell m v ilue large sums of money 
were lost and the production of Britisli companies fell 
almost to prt war figures 

Ihe dyestuff and fine chemical industries in this 
coiintiy irc by no nnans issured of a prosperous 
development If the factories ire allowed to decay 
the stills to be gradually diminished the capital 
invested rendered unrcmuncrative, our position will 
beeom< less strong At the moment should the oc ea- 
sion aiise the fietones incl organisations c rcateil 
during the war yt ars ire a sourct of strength 

Ihe developments of higher scientific edncition in 
thisioiintry on wlm h oiir scientific industrv is based 
lend to stiengthen the national life in a way which 
may not be immediately obvious but yet (jnietly 
111(1 unobtrusively may be of fundament il importance 
to the State There is another re ison of gre it iinport- 
inee m favour of a flourishing and progressive dye 
industiy The dye industry is i kev inelustrv to in- 
vention Its impoitaiiee as a factor in producing new 
inventions IS well summarised by Mr J \ Clio ite the 
luthor of an ofluial Amencan publication issued by 
the Alien Property Custodian of the rnited States 
Chemic il Set tion 

The Technical skill and equipment provided by 
a successful Dye Industry furnishes lue me ms and 
almost the sole moans to which every nation must 
look for idvancts in the apj'liidtion of chemical 
stienee to practical undertakings No other industry 
offers a livelihood to any such 1 irgc numbers of liighly 
trained seientihe chemists nor any such incentive to 
continuous and ejetended research 

Anv hrm wishing to become a serious factor in the 
world s markets foi fine chemicals and dyes must 
employ a number of research chemists Existing 
products tend towards ohsolescenee, competition from 
other makers tends to lower their price and new 
demands constantly arise <ind are satisfied or created 
bv new products for a Inch high prices can be obtnined 
owing to their novelty md, at hrst, the absence of 
competition In the long run that nation will pre- 
dominate in this industry which brings out the best 
anti the largest number of new pioiluets 

Ihesc research organisations arc expensive Why 
then did the Germans start in this race for new pro- 
ducts ’ They found this kind of research to be 
extremely profitable to their shareholders Conse- 
quently, it was developed and they were able to bring 
out annually quite a number of new products which, 
pushed by enterprising salesmen in ill markets home 
and foreign, gradually became established branches of 
manufacture in Germany 

Research for new products costing no more than 
the old, but for which the public will pay a higher 
price is intimately wrapped up with the question of 
patents Without the prospect of a monopoly for a 
terra of years, and the hire of high profits, this kind of 
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work would not be undertaken on a comprehensive 
scale Unfortunately, the monopolies granted m our 
country in the past for this kind of work were granted 
to German industries, and not to our own, and large 
profits were made out of Bntish patents by the German 
dyestuff works A similar research system, if suffi- 
ciently supported on the commercial and technological 
side and directed with sufficient knowledge of the 
requirements of the industry, and with some imagina- 
tion, can be made to pay m England just as in Germany, 
where this combination existed It is important to 
remember that firms employing this modem com- 
mercial weapon were large, for the amount of money 
that can be spent on research is a function of the 
turnover 

It is further true that to build laboratories to 
engage for them a number of chemists, are not alone 
sufficient for our success 

If the stream of chemical invention can be induced 
to flow in this country in the future not less sluggishly 
than in Germany, we shall gradually build up new 
industries as the Germans built up theirs 

In this country we rely too much on our staple 
industries and look too little for new inventions to 
find food and employment for our people In the 
Report of the Department of Scientific and Industrial 
Research 1921-2^ 

It IS well recognised that for four-fifths of 
their food and for a great part of the necessary raw 
and semi manufactured materials for industry the 
people of these islands are dependent on supplies from 
overseas These supplies ran only be obtained if this 
country is able to carry on its exporting industries m 
future with greater efficiency than the rest of the world 

The Department spent in this year more than half a 
million pounds with this purpose in view, and pro- 
vision IS made for expenditure on a similar scale for 
the current year Under its auspices no less than 
2a Industrial Research Associations have been formed, 
of which 22 are licensed by the Department, and 
received more than 86 000/ in grants during the year 
in question Broadly speaking the work of the De- 
partment and of the Research Associations with which 
it collaborates is to ensure the best utilisation of our 
natural resources and of the raw materials which we 
buy from abroad for our staple industries, with the 
view of increasing the efficiency of those industries 
and enlarging the demand for their products in 
customer countries 

Ihis work does not replace that of private firms, 
but IS complementary to and ought to stimulate it 
I here is a radical difference between industnal re- 
search carried out by a company and that by a 
Reseaich Association, or by a Department of State 
Patents taken out by chemists who receive part of 
their emoluments from the Department, belong 
apparently to the Government Patents which may 
be taken out by a Research Association would pre- 
sumably be available for all subscribers and could not 
easily become a profitable monopoly for any one 
member For this reason it appears likely that in the 
future, as in the past, the dyestuffs industries aind the 
allied fine chemical industries will be the mam source 
from which chemical discoveries will be transferred 
from the laboratory to the factory 

Running through all this is one common factor 
which must be realised if the expectations of the State 
are to be satisfied The mdustry must be big There 
must be large factories containing plant capable of 
oroducing great quantities of organic chemicals, staffed 
by an adequate number of experienced and well- 
trained chemists Moreover, the factories must be 
growing It IS an mdustry which cannot succeed if 
it be static It must be ever increasing its plant and 
the number of its chemists and ever spnmmg its 
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tentacles wider and deeper mto the markets of the 
world 

It follows that if the mdustry is successful there will 
be a continual flow of students from the universities 
and technical schools to the industry Two distinct 
classes of chemical students are required (a) for 
factory and research, and {b) for the dyehouse and 
technical sales It is customary m anilme dyestuff 
factories to recruit the chemists for plant supervision 
from their own research department The young 
chemist engaged on leaving the university is first 
placed m the research department for at least a year 
before a permanent engagement is made The train- 
ing required of a dyestuff works chemist is usually 
identical, whether he intends to devote himself after- 
wards purely to research, or, as in the majority of 
cases, to become actually employed in the factory It 
IS of the first importance that chemists should have a 
good general secondary education After taking his 
degree the student should cary out, under direction 
original work for one or, preferably, two years What 
branch of organic chemistry he studies is compara- 
tively immaterial A special knowledge of dymffnffs 
chenustry is not very important 

Undoubtedly a knowledge of chemical engineering 
IS useful, but subjects added, however useful, will be 
at the expense of chemistry The recent formation of 
the Institution of Chemical Engineers is welcome 
Good chemical engineers are invaluable in any chemical 
industrv, but, above al) good organic chemists are 
wanted in the dyestuff industry 

There is also a considerable demand for another 
type of chemist All aniline dye works have a dye- 
house which fulfils a treble function — the control of 
the production, the valuation of new specimens sent in 
from the research department, and the supply to the 
sales organisation of technical information and assist- 
ance in the application of dyestuffs The teclinical 
salesman is a person of great importance in the 
mdustry He should preferably take a pure or techno- 
logical science degree followed by a course in dyeing, 
printing, paper-making, etc , at a technical college 
There is a constant demand for such men m a flourish- 
ing dyestuffs mdustry, the more so as the experience 
obtained in the experimental dyehouse is so varied, 
that such men are afterwards sought for as managers 
or as assistant managers in print-works, djehouses, 
paper-works, and the like 

The foundation stones of our scientific industries 
were laid by those responsible for the creation of our 
CTeat technical institutions and University Colleges 
If that IS so, we should expect to see during the years 
which have elapsed since 1914 a corresponding develop- 
ment in the chemical schools of this country The 
progress in the study, teaching, and research in pure 
chemistry has been at least as stnking as the progress 
of those sections of chenucal industry such as fine 
cheimcals and dyestuffs in which we were not particu- 
larly strong before the War Twenty or thirty years 
ago the German orgamc schools were as pre-eminent 
in research and in teachmg as the German dyestuff 
and fine chemical industry To-day one may fairly 
say that there are several organic chemical schools in 
this country equal to that of any organic chemical 
school m Germany Brilliant ongmal work is being 
done here Students are attracted to schools where 
|;ood research is being done, and so round each head 
is formed a coterie of young men deriving inspiration 
from their chief, to strengthen the ranks of industry 
Probably there has never been such a concentration 
of chemical talent as that which gathered round 
A von Baeyer in Munich thirty or forty years ago, but 
something of the kind is happenmg m Great Britain 
to-day, and not In one centre alone 

ThJriy years ago, institutions comparable, for 
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example, with the Federal Polytechnic at Zurich or 
the Technical High School of Charlottenburg did not 
exist in Great Britain The scale on whch they were 
designed, their large staffs of distinguished teachers 
the number of full-time students students who had 
remarkably good secondary school training and had 
passed a rigorous entrance examination, astonished 
all English visitors The English organic chemist 
with industrial expenence was equaUy astonished at, 
for example, the laiverkusen or the Badischc factories 
These factones differed from the corresponding English 
factories in scale, m the sire of the buildings their 
staffs, their financial results ]ust as the British schools 
differed from the corresponding German institutions 

The number of students taking a degree m pure 
science at 17 English and Welsh Universities in 1913- 
1914 was 1867 In ig2i-22 the number was 4575, 

» e about two and a half times the 1913-14 number 
At the University of Cambridge the figures were as 
follows 

I9I3-I4 IQ2X-22 

Number of chemical students 

working 498 804 

Research workers 10 (about) 29 

Staff, including professors 25 43 

The growth of the dyt stuffs industry within this 
period is well known and there has been a similar 
growth m the hne chemical industiy In 191 3 some 
100 fine chemicals were made in England whereas 
4000 are now being made for every ton of fine 
chemicals made here in 1913 exactly 2J tons are made 
to day Ihis ratio is identical with that of the in 
crease in science students taking a degree com sc 

Is it possible that this parallel growth in our teach- 
ing institutions and newer industries is accidental > 
The figures are symptomatic but they indicate that 
the strength of our higher teaching bodies is a 
measure of our strength in the industries depending 
on invention 

It may be said that there has been in Geimany too 
and no doubt in other countries a great increase in the 
number of students at their High Schools In part 
this IS one of the social changes brought about by the 
new industnal revolution 

The increase in the number of chemical students 
IS partly due to the publicity mven in 1914 to the 
renascent dyestuffs industry and to the support given 
by public opinion and by the Press for the first time 
in our history to those engaged in these industries 
These mdustnes open out to a young man who has a 


love of research the opportunity of earmng a livelihood 
in a most interesting way, with the added possibility, 
if his inventions prove commercially successful of 
earning considerable profits Before the War it was 
difficult to live by research 

It IS probable that the grants made by the Depart- 
ment of Scientific and Industrial Research have tended 
to increase the number of chemists undertaking train- 
ing ‘ for the underlying object of the Scheme of 
Grants is the output of an increased number of trauied 
scientific investigators ’ At the same time the 
Department has done much to increase the possibility 
of finding employment for chemists I he Depart- 
ment including its headquarters staff boards and 
committees huel Research Station and the Research 
Associations, already employs 78 chemists, none of 
whom were employed in 1913, at salaries ranging from 
about 250/ to 2000/ the majority between 350! and 
700/ In other Government Departments, too there 
has been a great increase in the number of chemists 
employed In 1913-14 the staff of the Government 
Chemist consisted of 48 with a salary range of 120/ 
rising to 1500/ The majority of the posts ranged 
from J20l to 500I In 1921-22 there were 75 posts 
ranging in salary from 300I to 700I At the War 
Office in 1913-14 there were 22 posts and 2 teachmg 
posts at the Ordnance College The salary range was 
about 150/ to 550/ In 1921-22 there were 93 posts, 
with salaries ranging from 300! up to 1200/ but with 
the majority falling within a range of 300/ to 700/ 
At the Admiralty m 1913-14 there was one inspector 
of cordite in addition to the teaching staff at the 
Royal Naval College at Greenwich and the schools at 
Dartmouth and Osborne In 1921-22 in addition to 
these teaching staffs there were 20 posts with silanes 
of from about 150/ to (x’o/ The total number of 
chemists who can today find employment in the 
service of the above (lOvcrnment Department is thus 
193 more than in 1913 

In the 1921 rejHjrt of the Department it is slated 
that of the 132 students recuvmg grants 24 found 
employment under the Stale or under State-aided 
rcseanh institutions 22 went into the teaching pro 
fession and none went into industry no doubt owing 
to the slump iri trade 

If our fine chemical industries begin to increase 
their staffs regularly as in prosperous years they will 
1 the situation will be improved but it is to the general 
trade of the country and not to the specific illy 
chemictal industries that we must look to give tmplo\- 
' mi nt to all those who hav c taken a chemical ch grte 


Large Telescopes and their Work 


S IR FRANK DYSONS presidential address to 
. the Optical Society on Fibruary 8 on the 
subject of Large Telescopes ” dealt with the pro 
gressive advance of astronomy so far as it was brought 
about by the increased optical powers of telescopes 
The Copemican system waa established before the 
discovery of the telescope, but Galileo’s telescope re 
moved many difficulties and commanded its accept 
ance. The great telescopes of Herschel revealed 
the vast extent and vanety of the stellar system 
At the beginning of the nineteenth century, excellent 
achromatic telescopes of 6 inches were made by Fraun 
holer and Merz and m 1824 an object glass of 9 6 
indies was Aade for Struve at Dorpat with which 
be earned out his great work on double stars 

When the Russian National ObServatory at Pol- 
kovo was founded a 15-mch glass was obtained from 
^e Munich firm, and this was "the largest refractor 
ia the middle of the mneteefith century The large 
telescopes of this time were the reflectors of Lord 
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Rosst ind Lassell and with them the heat from the 
moon -was measured and new satellites of Uranus 
and Neptune discovered A new development in 
reflecting telescopes came with the process of silvering 
on glass and gradually these superseded speculum 
In Englaml in the early eighties photography of 
nebul.e began with Common s photograpli of the 
Onon nebula, and was pursued by Isaac Roberts 
Ihe manufacture and mounting of reflectors was 
brought to a high degree of perfection by Ritchey at 
the Yerkes Observatory, but it was with the Crossley 
reflector, made by Calver and presented to the 
Lick Observatory by Sir Edward Crossley, and re- 
mounted by Keeler, that most systematic work was 
done 

Meanwhile, larger refractors were being made In 
i868 one of 26 inches aperture was made by Cooke 
for H S Newall of Newcastle This was soon 
followed ^ large telescopes in America by Alvan 
Clark, by Grubb in England, and the brothers Henry 
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m France In 1892 a 36-mch glass was made for 
the Lick Observatory by Alvan Clark and a 40-mch 
for the \erkes Observatory m 1897 These large 
telescopes led to the discovery of new satellites the 
accuiate determination of the sizes of planets and 
satellites but their main work — used visually — was 
the discovery and measurement of large numbers of 
double stars leading to a very satisfactory knowledge 
of the masses of st irs Used with the spectroscope 
they gave the velocities of stars to and from the 
earth and enabled the velocity of the sun among the 
stars to be determined as 19 kilometres per second 


This result in combination with measurements of 
angular motions of stars served to give the mean 
distances of stars Large photographic refractors 
have made possible the measurement of the actual 
distances of thousands of stars, leading to a much 
more complete view of the stellar system 

Ihe discoveries made by the large 6o-inch and 
too inch reflectors of Mt Wilson and the 72-inch of 
British Columbia were also detailed culminating 
with the measurement of the size of the disc of 
Betclgeusc and of several other stars by the inter- 
ferometer as applied by JVlichelson 


Irish Sea 

CTR WILl.IAM HhRDMAN, m an interesting 

paper recently issued gives a summary of 
plankton researches in a single area extending over 
a period of fifteen years and compares the results in 
e.ich year in such a way that certain general facts 
arc at once apparent 

the object of the investigations was twofold (i) 
fo study the distribution of the plankton as i whole 
.ind of its various constituents during the year and 
(2) to airivc at some estimate of the represcntativt 
value of the samples collected m the plankton nets 

Ihe n suits show very clearly tint the distniuition 
of life m the sea is not uniform but that the org inisms 
ippcai in patches Mthough this applies to a ceitaiii 
extent to all the plankton it is especially the case 
with the copepods which arc fre([ueiitly piesent in 
large swarms in one place, while possibly only a 
short distance away few or none oci ur This n vtur 
ally aitccts the distribution of other organisms feed 
mg on the copepods especially hshes, and is of 
fundamental importance The diatoms were found 
to be more evenly distributed both vertically and 
horizontally during their miMmum m the spring 
than at any other time Comparing the rccorcis for 
the hfteen years (1907-21) there is always this spring 
maximum of phy toplankton (chiefly diatoms) which 
may range from March to June and reach to hundreds 
of millions m one haul a dinoflagellate maximum in 
much smaller numbers coming on about a month 
later and later still a copepod maximum ranges 
from June to (Xtober In late summer or autumn 
each gioup may have a second smaller maximum in 
the same order 

That the bulk of the plankton consists of a small 
number of genera, chiefly diatoms and copepods (and 
only a few species of copepods), is well established, 
anci these lew form the chief food of most of the 
marine animals bo far as fishes are concerned, 
copepods are by far the most important food of the 
young stages, and also of the plankton-eating adults, 
but as most copepods are predominantly diatom 
feeders the presence of diatoms is ciuite as important 
to the fish as to the copepod With regard to the 
phytoplankton, however bir William Herdman ap- 
parently regards it as the direct food of many larval 
fishes, at any rate of the plaice in its infancy, which 
he has seen with its stomach full of diatoms 

The diatom ma ynum occurs usually just before 
the time when most of the fish larva; begin to be 
abundant, and the copepods follow I hese plankton 
investigations are thus of great importance rela- 
tive to the food of fishes 

Dr Johan Hjort suggests that large mortality 
among the fish larvae may occur because of the lack 
of suitable food at the time when they begin to feed 
In the present plankton investigations together with 
data gathered from experiments in the plaice hatch- 
ing at the Port Erin Biological Station, it is shown 

> Spoils RuuUna V Some Rmulte of Plankton Investigatioi» In the 
Irish Sen ' by Sic WillUm lUrdmsu Eittacted Inm the Unman Society a , 
Journal— -Btitiny, vol xlvi , July ipaa | 
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that diatoms are abundant usually a short time 
liefore the very young plaice are set free but in 
four out of thirteen years the diatoms wore late, and 
m these years it is possible that the y'oung fishes may 
not have found enough to lat The evidemc so 
fai seems to show that larvae set free as late as March 
20 are fairly sur< of finding suitable food but if they 
an hatched as early as Pebruary they run some thance 
of being St irvcd 

While discussing fully the phytoplankton in rela- 
tion to fish 1 irva ver\' little is said of the zooplankton 
other than eoptpoils and one would infer iiom the 
(oiulusions that it is only the diatoms which are of 
importame is voiing fish food in the spring It is 
however probiblc that 111 spite of the fact that more 
diatoms tliin anything else aie present yet the zoo- 
plankton IS really of more diiect value as food for the 
lirval and post-laival hshes for example eiriipede 
naiipin md mollus< larva besides copepods the latter, 
although not at their height m the spring yet oe curring 
111 large numbers 

Sunlight IS show n to pi ly a very important part 
in the growth of the plankton In the daytime how- 
ever tile largest hauls are usually not at the surface 
but at dliout hve eir ten fathoms, the depth varying 
with tlie meteorological conditions It is regarded as 
probable that the spring phytoplankton maximum is 
clue ehieflv to the great inciease of sunlight aided by 
the winter increase e>f carbon dioxide and other food 
matters The rapid disappearance of the diatoms 
after the spring maximum is aeeoinpamcd by a greater 
alkalinity of the water and it is suggested that it 
may be due to the injurious etfect of their own 
metalxihsm May not the explanation lie partly in 
the fact that the diatoms are eaten by an enormous 
number of pelagic animals toming on just after the 
diatom maximum ’ 

As to the representative value of the samples 
collected in the plankton nets, it is shown that 
variation 111 the composition of similar hauls is great 
These differences show clearly that the life in the sea is 
not spread evenly either horizontally or vertically, but 
everywhere occurs irregularly Simultaneous hauls of 
similar nets were usually different in quality even if 
alike in quantity , and the same applied to successive 
vertical hauls in which the amount of organisms was 
much the same in each haul but different in kind 

In plankton investigations in which tow-nets are 
used however carefully the experiments may be 
carried out there is necessarily a great deal of in- 
accuracy, which IS freely admitted and discussed 
None of the numerical results can be absolutely exact, 
but when, by examining and recording these, certain 
phenomena are seen to repeat themsmves year after 
year we can at least feel sure that by making these 
careful quantitative experiments in connexion with 
numbers of hauls all earned out in an exactly similar 
way, we are approaching the solution of the general 
problems relative to the distnbution of life in the sea 
M V L 
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University and Educational Intelligence. 

Bristol — Dr L J Russell, lecturer in philosophy 
at the University of Glasgow, has been appointed 
to the chair of philosophy which will be vacated by 
Prof C D Broad at the end of the current session 
Cambridoe — The Duke of Devonshire has been 
elected High Steward of the University in succession 
to the late Earl of Plymouth So far back as the 
fourteenth qentury a Cavendish held high office m 
the University, and the name of Henry Cavendish is 
perpetuated in the Cavendish chair of expenmental 
physic 

Mr G S Adair, scholar of King’s College, Mr P 
M S Blackett, Bye-fellow of Magdalene College and 
Mr B Ord, organ scholar of Corpus Chnsti College 
have been elected fellows of King^s College 
Leeds — Ihe Council has agreed with the Uni- 
versity of Basle to a scheme of mutual recognition 
of certain courses and examinations in the case of 
students proceeding from either of these Umversities 
to the other 


London — Prof A V Hill has been appointed as 
from August 1 next to the Jodrell chair of physio- 
logy tenable at University College Prof Hill was 
educated at Trinity College, Cambridge He was 
Third Wrangler, and obtained a first class in physiology 
in the second part of the Natural Sciences Tripos 
He was fellow of Trinity College from 1910 to 1916, 
and in the latter year was elected fellow of Kings 
College During the War he was director of the 
anti-aircraft expenmental section of the Munitions 
Inventions Department and a member of the Inven- 
tions Committee Since 1919 he has been professor 
of physiology in the Victoria University of Man- 
chester He IS the author of a number of papers 
in the Proceedings of the Royal Society and the 
Journal of Physiology 

Mr W J Perry has been appointed as from August 
X next to the University readership in cultural 
anthropology tenable at University College He 
was educated at Selwyn College Cambridge, and 
studied ethnology under the late Dr Rivers bmee 
19x9 he has been reader m comparative religion in 
the Victoria University of Manchester, and has also 
delivered courses on ethnology in the department 
of psychology of that University He is the author 
of *' The Megalithic Culture of Indonesia, ’ ' The 
Children of tne Sun," and " The Origin of Magic 
and Religion," and of numerous papers on ethno- 
lom^ and anthropological subjects 

Dr. B Malinowski has been appointed as from 
Au^st I next to the Umversity readership 111 social 
antacopology tenable at the London School of 
Economics From 1914 to 1918 he was engaged in 
anthropcdogical field-work m Eastern New Guinea 
He is the author of " The Family among the Australian 
Aborimes " and " Argonauts of the Western Pacific,” 
and of a number of articles on anthropological and 
alhed subiects 

'The following doctorates have been conferred — 
D Sc in AgrtCMtura/ Chemistry Mr N M Comber, 
am external student, for a thesis entitled " The 
Flocculation of Soil Particles considered in relation 
to the Action of Lime and the Constitution of the 
Soil," and othw papers D Sc in Physics Mr 
E t Paris, an external student, for a thesis entitled 

On Doubly-Resonated Hot-Wire Microphones," 
and other papers. 

The Senate has resolved to hold a reception for 
the stxtii triennial congress of the*Soa6t6 Inter- 
t Ixjndon 

' 1^(0. ^787, VOL. ml 


Manchester — The chairman of the council. Sir 
Frank Forbes Adam, has received from the Viscount 
Motley of Blackburn a letter askmg leave, on account 
of the growing weight of years, to withdraw from 
the office of Chancellor of the University, the resigns 
tion to take effect from April 30 The counal passed 
a resolution expressing regret at losmg the Chancellor, 
and deep appreciation of the honour which he has 
conferred on the University during his tenure of office 
The council passed the tollowmg resolution “ The 
council have heard with deep regret of the death 
of Sir William Thorbum professor emeritus of the 
University They desire to record their sense of his 
great services as an administrator, a teacher, and an 
investigator his eminence as a surgeon, and the whole- 
hearted devotion with which he sacrificed himself in 
the servire of his country His sterUng mtegnty 
inspired respect in all his colleagues ana students 
The council desire to convey to his relatives their 
profound sympathy with them in their loss " 

1 ho following appointments have been made —Mr 
F Fdirbrother, to be lecturer m chemistry Dr D S 
Sutherland, to be clinical lecturer in infectious dis- 
eases , and Dr R Marsclen to be hon clinical lecturer 
in tuberculosis 


Mr W H Allv n past vice president of the 
Institution of Mechanical Engineers has presented 
to the Institution the sum of looof , and has desired 
the council to select a suitable student or graduate 
to receive this grant in three annual instalments, 
at Irinity College, Cambridge Applicants should 
preferably be between 20 and 25 years of age, and 
must be able to satisfy the council that they possess 
such educational qualifications as will ensure that 
they would derive the maxnnum possible benefit 
from an honours course in enguic6nng (Mechanical 
Science Tripos) at Cambridge Preference will be 
given to an applicant who has had some practical 
workshop training Applicants must be prepared 
to go into residence at C ainbndge m October 1923 
Apphcations should be made on a form to be obtain^ 
from the secretary of the Institution and must be 
returned not later th in May i 

The Ministry of Agriculture and Fisheries an- 
nounces that a numbet of scholarships under the 
scheme approved last year for establishing scholar- 
ships ana maintenance giants for the sons and 
daughters of agricultural workmen and others are 
offered for award lor the session commencing m 
October next Ihe scholarships are provided out 
of the special fund for agru ultural development voted 
b\ Parhament under the Corn Production Acts (Re- 
peal) Act 192 X They are of three kinds Class I 
scholarships, tenable for three years at Oxford, Cam- 
bridge or other Universities enabling students to 
attend degree courses iti agriculture Class II scholar- 
ships, tenable lor two j^ears, at certain university 
departments of agriculture and agricultural colleges 
and Class III scholarships tenable for one > ear at farm 
mstitutes and similar institutions Candidates for 
Class 1 and Class II scholarships must be at least 17 
yearsofageon June3o 1923 and must satisfy the selec- 
tion committee that they have reached a sulBciently 
highstandard of education to derive educational benefit 
from the courses of instruction For Class III 
scholarships candidates will be req^uired to furnish 
evidence of their acquaintance with practical agn- 
culture, and they must be at least 16 years of age on 
June 30, 1923 Applications should be lo^ed with 
the Secretary, Minist^ of Agriculture and Fisheries, 
10 Whitehall Place, London, S W i, not later than 
May 14 
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Societies and Academies. 

London 

Royal Society, March 22 — L T Hogben and F R 
Winton The pigmentary effector system III — 
Colour response m the hypophysectomised frog 
After complete removal of the pituitary gland, 
melanophores remam permanently contracted, even 
when the frogs are exposed to conditions which are 
optimum for darkening of the skin , they can be 
made to expand by pituitary extract, but the animals 
regain pallor under conditions which mvanably 
produce darkening in the normal or partially hypo- 
physectomised (anterior lobe alone) frog The mini- 
mum dose of pituitary extract for melanophore 
expansion was compared in normal and pituitaryless 
frogs The experiments provide evidence that 
(r) the rhythm of colour change in normal life is 
correlated with fluctuating amounts of pituitary 
secretion, and (2) direct nervous influences do not 
play a significant role in co-ordinating pigmentary 
responses in Amphibia — H R Hewer Studies on 
amphibian colour i hange The presence of frayed ’ 
ends to processes and isolated granules and irregular 
edges to the concentrated mass of granules precludes 
any theories ^postulating amoeboid movement of 
cell processes This is supported by (i) irregular 
movements of the granules (2) slight massmg of 
granules towards tips of processes m dispersed phase 
and (^) stained sections of skin Adult Rmm 
iemporarta respond similarly to other Amphibii, 
to factois of normal environment Dryness and 
light background cause concentration , moisture and 
dark background dispersion I ow temperature causes 
dispersion and medium temijcraturc concentration 
Higher temperatures appear to have an intermediate 
effect Neither nitrogen nor hydrogen produced 
any effect during three hours , uirbon dioxide did 
not affect colour before proving toxic oxygen 
produced concentration in melanophores chlorine 
changes melanin granules to a red colour — ] Walton 
On Rhcxoxylon, Bancroft a Inassic genus of 
plants exhibiting a liane type of vascular organisation 
The genus Rhexoxylon wis instituted in 1913 for 
a fossil stem from South Africa The evidence 
given by certain structural details was 111 favour of 
attributing it to the Palaeozoic group of polystelic 
arborescent plants, the Medulloseac The study of 
additional specimens from South Africa shows that 
the organisation of the vascular system resembles 
very closely that of certain modern South American 
Lianes especially m the anomalous methods of 
secondary thickening of the axis Histologically, the 
secondary wood of Rhcxoxylon resembles that of 
the group Dadoxyla characteristic of the southern 
botanical province dunng the latter part of the 
Palmo/oic era Possibly Rhcxoxylon as a specialised 
ecological type, bore much the same relation to the 
gymnospermic Dadoxylon stock as the modem 
Liane bears to the angiospermic group at the present 
day and the occurrence of an anomalous type of 
vascular system in the modem Liane is an example 
of a repetition, in a distinct phylum, of a specialised 
organisation evolved in Palaeozoic times The fossil 
stem Antarchcoxylon pnestleyt Seward from South 
Victona land, Antarctica has some of these 
peculiarities and its occurrence in the Beacon 
Sandstone Senes of Antarctica points to a probably 
close relationship between jxirtions of this senes 
and the Stormberg Senes of South Africa, from 
which came the majonty of specimens of Rhexoxylon 
— G Hewett The Dusuns of Bntish North Borneo 
The Dusuns themselves claim descent from the 
Chinese who settled in North Borneo The general 
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pohtical conditions in Asia dunng the thirteenth 
century led to the invasion of North Borneo by 
Kublai Khan The Bmni tribute was transferred 
from Majapahit to China, and the Chinese acquired 
the throne of Brum The Brum government based 
Its claim to the whole territory of North Borneo 
on the marriage of Sultan Akhmed to the Chinese 
daughter of Ong Shin Pmg, who was m all probability 
the occupant of the Bmni throne at the time The 
Chinese occupation and development probably lasted 
some four hundred years — M Tribe The develop- 
ment of the hepatic venous system and the postcaval 
Vein m the Marsupialia The development of thq* 
hepatic veins is subject to variation Two venoi^'l 
rings of vitelline origin are transformed into a spiral' 
vessel cncirclmg the gut In most genera the left 
allantoic vein becomes the more important and in 
some genera it anastomoses with the spiral vessel 
The mesenteric vein is probably derived m part, 
from the caudal venous ring llie postcaval is 
derived from three sources Ihe postrenil section 
takes origin from the paired supracardmal plexus 
the renal section from the subcardinal veins the 
hepatic and prehepatic sections from the vitelline 
veins The az>gos and lumbar veins and the supra- 
renal sinusoids, are derived fiom the supracardinal 
plexus Ihe left suprarenal vein is the persistent 
left subcardmal vein — J Gray The mechanism 
of ciliary movement III —The effect of tempera- 
ture lietwcen 0° and 33° C the speed of the cilia 
on the gills of MytUus increases with a rise m tempera- 
ture although the amplitude remains normil 
Between 34° vnd 40“ C there is a m irked falling 
off m the amplitude of the beat, followed by a reduc- 
tion in speed At 40° C the cilia come to rest in 
the relixed position At 45° C the cilia occupy 
the contracted position The temperature coefficient 
of movement between 0° and 32 5° C vanes from 
3 i-i 92 High temperatures have a destructive 
effect on individual cells of the epithelium In well 
aerated tissue the oxygen consumption is directly 
proportional to the speed of the beat between 
o°-3o“ C At about 30° C the initial oxygen 
consumption is not maintained, due to the dis- 
integr.invo effect of the temperature on the epithelium 
The effect of temperature on the activity of cilia 
IS closely parallel to its effect on cardiac muscle 
— L Ponder The inhibitory effect of blood serum 
on haemolysis The haemolytic action of saponin is 
inhibited by the proteins of serum and also, to a 
lesser extent by the cholesterol The action of the 
bile salts is inhibited by the proteins, and by the 
lecithin of the serum The inhibitory power is 
fauly constant m man and animals, is altered by 
drying the serum, and is affected by bacterial action 
A quantitative study of the inhibition produced by 
scrum shows inhibition is probably duo to the forma- 
tion of a loose compound between the proteins of 
the serum and the haemolytic agent The inhibitory 
effect of haemoglobin on haemolysis produced by 
saponin and bile salts is considered Probably the 
reaction which takes place between saponin or bile 
salts and red cells is a chemical one of the first 
order 

Royal Anthropological Institute, March 13 — Mr 
H 3 E Peake in the chair — Miss M Edith Durham 
" Bird Men " and kindred customs in the Balkans 
On the western side of the Balkan peninsula a con- 
siderable part of the population stiff identifies itself 
with birds Thus the Albanians call themselves 
Shkypetars, and donve the word from Shkyp, an eagle, 
and regard the killing of an eagle as unlucky In 
Montenegro also there is a strong bird tradition Here 
it IS the " soko," the falcon Officers address their 
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men as " ray falcons," and Montenegrins hail each 
other as falcons In the traditional ballads of the 
people the falcon appears as the messenger Between 
the popular hero, Marko KralyevilUi, and the falcons 
there exists a very great friendship In other 
ballads the hero actually refuses to kill a falcon on 
the ground that it is kin to him, and in yet another 
the Tsar's daughter is with child by a ‘ bird man, 
who is a falcon by day and who dies when his wings 
are taken from him killed by the jealous Vilas who 
in their turn fly about in the guise of swans The 
falcon and the swans dwell on the mountains where 
the sun rises, and magic lights herald their coming 
and going The tale is obviously the remains of 
some ancient beliefs about the sun and the birds 
and recalls the quaint bronze bird chariots of the 
sun, found at Glasinatz in Bosnia Ballads also 
describe warriors of the Middle Ages dressing them- 
selves up with eagle’s tails and wings and a print 
from a book on Turkey by Nicholas dc Nicolay (1568) 
shows such a warrior Plume-wearing is extinct 
but in the Eagle dance of the Montenegrin he leajis 
high off the ground flaps his arms, and yells 


Paris 

Academy of Sciences, February 26 — M Albin 
Haller in the chair — Ihe president announced the 
death of L An6s, corresponding member for the 
section of mechanics — Andr6 Blondel ihe calculi- 
tion of the forced oscillitions of an clcctrogcmc group 
(or of an analogous apparatus) turning with a constant 
mean velocity but submitted to periodic variations 
of the motor couple at the same lime as an elastic 
resisting force variable with the angle of devi ition 
— M Louis C/cntil was elected a member of the section 
of geography and navigation in succession to the late 
M L Fav6 — Bores Delaunay The geometrical 
interpretation of the generalisation of the algorithm 
of continued fractions giv en by Voronoi — Maunce 
Lecat Expression of the most general determinants 
of a matrix as a function of the sections — L E 
Traynard Surfaces of the fourth dcgiee with fifteen 
double points and smgukir Abelian functions — 
Ren6 Lagrange Varieties with zero total torsion m 
Euchdian space — Stanislas MiUot A critciion of the 
probable value of i ertain experiments — J Grialou 
The rotational but permanent mov'eincnt of liquids 
possessing viscosity, when the trajectories arc plane 
and vertical — C Flammanon The mere ise of 
brightness of the star /3 Ceti A sudden increase in 
the brightness of this star was notifaed on February 13 
by Mr Abbott from Athens This has been confarmed 
by ^observations at Juvisy by the author — Emile 
Belot The collective and discontinuous evolution of 
stars and nebulae — M Holweek The optical pro- 
perties of X-rays of great wave - length Experi- 
mental jjvidence has been obtained of fbe diffraction 
Of X-rajnS of a minimum wave length X = 47 A (effective 
wave-length X = 60 A approx ) Evidence of the 
reflection of X-rays by a polished bronze surface is 
also given — G Laville The propagation of electro- 
magnetic waves, maintamed along two parallel wires 
The theories of Kirchhoff and Lord Kelvin appear to 
explain the phenomena of propagation as exactly as 
the more compheated theories of Somraerfeld and 
M Mie — V Ylostato The measurement of high- 
frequency coefficients of self-mduction — H Copaux 
and Ch Philips The heat of oxidation of glucmum 
A correction of an earlier result , the new figure is 
13 1 3 calones m place of 151 5 calories —Paul Rlou 
Tne Velocity of absorption of carbon dioxide by 
^moniacal solutions Curves are given showmg the 
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influence of additions of ammonium chloride sodium 
bicarbonate, and sodium chloride to the solution and 
of changes of temperature — L J Simon The action 
of methyl sulpliate and of potassium methyl sulphate 
on monobasic organic acids in the absence of water 
The interaction of anhydrous organic acids with these 
substances in certain cases may be used with advan- 
tage for the preparation of methyl esters — A Roche 
and V Thomas Researches on picryl sulphide 
Study of the binary mixture tolite-picryl sulphide 
This explosive was extracted from German bombs 
It lb very stable and stands a compression of 500 
kilograms per square centimetre without losing its 
projverty of detonating — Raymond Delaby The 
preparation of some ethers and glycidic derivatives 
of alkyl glycerols — Y Milon The fauna and age 
of the carboniferous limestone of Samt-Segal (Finis- 
tfire) — Jean Piveteau The morphology of the 
scapular arc of the Permian reptiles of Madagascar — 
Methodi Popoff The respiratory system of plants 
According to the geneially accepted view the respira- 
tion of plants IS conhned to the leaves This view 
leads to difficulties and it is suggested that plants 
have a rtspiratorv system presenting analogies from 
the physiological point of view, with the rcspiritory 
system of animals —Marcel Mirande The proteo- 
lijioid nature of the sterinoplasts of the white lily 
By the application of various microchemical tests the 
central body of the sterinoplasts has been proved to 
be of a lipoid n.iture covered with .1 thin external 
1 lycr of proteid material — P Delauney New re- 
seirches relating to the presence of loroglossin in 
native orchids Ixiroglossm lias been isolated up to 
the present from 17 species of native ortlmls lielong- 
ing to five different genera — Paul Becquerel Observ- 
ations on the necrobiosis of plant protoplasm with 
the aid of a new reigent The leagcnt consists of 
methylene blue (2 jsarts) Bismarck brown (i part), 
and neutral red (i jairt) m aqueous solution (ij/ojis) 
The death of the C( 11 is accompanied by dthnitc 
colour changes in the parts stimed by this reagent — 
G 1 Funke Biological icsearches on plints with 
creeping stems — Marc Fouassier The influence of 
copjjci on the lactic fermentation 1 he minute 
trues of copper dissolved by milk in contact with 
that nu f tl have a distinctly retarding influence on 
the growth of the 1 ictic organism — A Desgrez and 
J Meunter The mineral elements of the blood — 
L Cuinot, R Lienhart, and M Mutel Lxjjenments 
showing the non-hcredity of anacquiied charicter — 
Ed Lesn6 and M Vaghanos The utilisation by the 
organism of the C vitanuns intioduced through the 
pvrents From experiments on rabbits the authors 
conclude tliat it does not matter whether the C vita- 
mins are introduced by ingestion or by injection, the 
beneficial effect is the same in cither case — A 
Hazard, Knud Sand, and h Caridroit The experi- 
mental production of bipartite gynandromorplusm in 
birds 

March s — M Albin Haller in the chair — G 
Urbain and A Dauvillter The coexistence of ccltium 
(element 72) and the yltria earths The view of 
Coster and Hevesy regarding the unprobabihty of 
element 72 being associated with the r ire tnv dent 
earths is said to be negatived not only bv the work 
of the authors but also by the discovery of 
this element by Goldschmidt and Thomassen m 
malakon and in alvite — Charles Moureu and Charles 
Dufraisse Auto oxidation attempt to explain the 
mechanism of anti oxygenisers — Andrd Blondel Ele- 
mentary calculations of the couples damping alter- 
nators with a forced regime in the theory of two 
reactions when the resistances of the armature are 
neglected — C de la Vall6e Poussin Quasi-analytical 
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functions with real variables — Ph GUngeaud The I 
earthquake of October I2, 1922, m the Creuse and 
the Limousin, and some earthquakes m the north- | 
west of the Central Massif A map of the district 
over which the shocks were felt is given, showing 
also the lines of the faults in the geological strata 
These earthquakes in the Central Massif are due to 
shppmg along the old lines of the faults — M Gabriel 
Bertrand was elected a member of the section of 
chemistry in the place of the late H Georges Lemome 
— Georges Darmots The local integration of the 
equations of Einstein — F Defourneaux A category 
of polynomials analogous with elcctrosphencal poly- 
nomials — N Abramesco The auto generation of 
curves — Henri Milieux The growth of mtespnl 
functions of finite order and their exceptional values 
m the angles — KyriUe Popoff The iiendulum of 
variable length — j Haag The interior problem of 
Schwarzschild, in the case of a heterogeneous sphere 
— B Salomon The gryoscopic analogies of syn- 
chronous and asynchronous electrical machmes and 
the transposition into mechanics of certain diagrams 
of electrotcchmcs — MM Huguenard, Magnan, and 
A Planiol An apparatus giving the instantaneous 
direction of the wind This is a modified com- 
pensated hot-wire anemometer By using this and 
the compensated hot-wire mstrument for measuring 
wind velocity, both the instantaneous direction and 
velocity of the wind can be recorded on the same 
chart Examples of such records are reproduced 
and their beanng on problems of flight without 
motors indicated — Jean Chazy A correction derived 
from the theory of relativity to the Newtonian time 
of revolution of the planets — J Ph Lagrula Test 
of the rapidity realisable in equatorial measurements 
of small planets with a telescope provided with a 
photo-visual comparator and some additional acces- 
sones — J Guillaume Observations of the sun made 
at the Lyons Observatory during the fourth quarter 
of 1922 The results of the observations taken on 
61 days during this quarter are summarised in three 
tables showing the number of spots, their distnbution 
m latitude, and the distnbution of tlie faculse in 
latitude — Henri Btghin and Paul Monfraix A new 
gyrostatic compass This mstrument, composed of 
a system of three gyrostats, has been specially designed 
to neutralise the deviations produced by the motion 
of the ship — F W Klingstedt The ultra-violet 
absorption spectra of the cresols — A Dauvillier 
The high frequency spectrum of celtium Reply to 
a criticism by D Coster and G Hevesy — Andr6 
Charriou The removal of acids from solution by 
precipitates of alumina A study of the removal 
of chromic acid by aluminium hydroxide, and of 
the means of punfying the precipitate by washing 
with suitable reagents — R Locquin and Sung 

Wouseng The preparation of various pinacones 
by the action of alkyl magnesium compounds on 
some o-hydroxy-methyl ketones Details of a 
generally applicable method for prepanng biterhary 
a-glycols of the type RR'C(OH)-^(OHlR'(CH,) — 
Pauhne Ramart A molecular transposition in the 
pseudo-butyl-diphenylcarbinol series A study of 
the compounds produced by the action of acetic 
anhydride and acetyl chlonde upon the alcohol 
(C,H,), C\OH) C(CH,),— EmileAndfi The separa- 
tion of methyl oleate and methyl Imoleate by frac- 
tional distillation The separation is difficult, owing 
to the tendenw of the Imoleate to form polymers — 
A Mailhe The decomposition of tlie aryl form- 
amides A new method of preparation of substituted 
ureas The vapours of tormaniUde passed over 
finely divided nickel at 4oo®-4i0‘’ C give some anihne 
and qiphenylurea The formotoluides behave similarly 
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— Henri Longchsmbon The study of the spectrum 
of the tnbolummescence of some substances Crystals 
of tartaric acid when broken give a band spectrum 
of nitrogen similar to that obtained from sugar 
Crystals of cadmium sulphate uranium nitrate, and 
fluor spar abo show nitrogen bands The light from 
the uranium salt, which has a colour difienng from 
the other, shows the four green fluorescence bands 
of uranium nitrate — E Schncbeli The granites 
of the Champ du Feu (Vosges) — Ldon Bertrand and 
Antonm Lanquine The co-ordmation and origin 
of the Pyrenees-Proven9al structural units in the 
south-west of the Mantime Alps — Pierre Bonnet^ 
The tectonic relations of the gneiss and coal measureir 
m the northern Morvan — Henry Joly T^ con- 
stitution of the Jurassic at TorreUpaja^d Bordep 
(Celtiberic cham, provinces of Saragossa and Sona, 
Spam) — E BSndTent The coast of 

Nice The freedom of Nice flfOnl the mistral is not 
due to its sheltered position, but to its situation 
with respect to tlve trajectories of the barometnc 
mmima — Joseph LSvlne Tnatomic hydrogen and 
meteorological depressions — J Beauverie Influence 
of the rainfall dunng the “ cntical penod " of wheat 
on the yield Provided the rainfall during the 
" critical jienod ’ is below a certam amount, the 
yield of wheat is roughly pr^ortional to the rainfall 
— A A Mendes-CorrSa The proportions of the 
limbs in Portuguese The Portuguese, from the 
point of view of the proportions of their hmbs, are 
of a clearly European type — Henn Piiron The 
propagation of luminous stimulation of the retina 
to the cerebral outer layers — Marc Romieu The 
histological study of the testicle of Orthagonscus 
mola — R Hovasse and G Teissier Pendinians and 
Zooxanthclles — C Levaditi and S NicoUu The 
filtration of neurotropic ultravirus through collodion 
membranes The virus of rabies, encephalitis, herpes, 
and neurovaceme can be filtered under pressure 
through collodion membranes The filtrates vary 
in toxic power not only from one membrane to 
another, but also according to the nature of the virus 
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Problems of Tuberculosis 

I N the Empire Review for March Dr I eonard Williams 
brings forward the perennial theme of the Spah- 
Imger treatment of tuberculosis This “ treatment ” 
has been the subject of extravagant and repeated press 
notices since 1914, and when it is shorn of its decora- 
tions, what does it amount to ? Merely that M If 
Spahlmger has made, or his fnends have made for him, 
a number of categoric statements, unsupported by 
proofs of the kind demanded m scientific work, 
that he can cure tuberculosis m man and animals 
In a relatively small number of cases of consumption, 
clinicians have stated that the disease was arrested 
Dr Leonard Williams, an ardent supporter of M 
Spahlmger, cites the communication of the latter to 
what he calls the “ high-browed Pans Academy of 
Sciences ” This communication (1921, t 172, p 494) 
occupies exactly one page and four hnts, and is a 
reiteration of former statements without any evidence 
whatsoever that they are correct or of essential 
scientific value 

Dr Leonard Williams also quotes April 28, 1914, as 
memorable m the history of tuberculosis, for on that 
dav Prof I,etuUe presented to the I'rtnch Academy 
of Mediiine a communication entitled “ Irailement 
de la tubtrculose par la m^thode flenn Spahlmger ” 
In the i?«W del’ Acad de Mid (1914 3 s t 71, p 610) 
we find that the communication occupies exactly 
eighteen lines, and was a preliminary note addressed 
to the Academy by Dr L Lardy of Geneva and Drs 
(.olbcck and Leonard Williams of London Prof 
Letulle was charged to examine the note, but up to 
date we have been unable to find anv further reference 
to the matter m the Bulletin, although Dr Leonard 
Williams tells us that “ the text of the communication 
was duly published and rapidly found its way into 
the lay press ” It would be mterestmg to know where 
the full communication may be found 
M Spahlmger’s treatment is stated to be both anti- 
genic and antitoxic, and he claims to have produced 
many different tuberculous toxms by a method not 
published The process is a long one, and the cost of 
production we are told is high, involving prolonged 
treatment of large numbers of cattle The only other 
tuberculous problem referred to by Dr Leonard 
Wilhams is really a panegync on the work of Calmette 
We are told that the “ campaign agamst tuberculosis 
will never make any serious headway until the disease is 
attacked at the source That source is the tuberculous 
cow ” This may be Dr Leonard Williams’ opmion, 
but It IS entirely opposed to the conclusions reached 
by the arduous expenmental eSorts of a generation 
of accurate workers W B, 
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Archaological History 

(1) Die Franken und Westgolen m der Volker- 
wanderungszeit By Nils Aberg (Arbeten utgifna 
mcd understod af Vilhelm Ekmans Universitets- 
fond, Uppsala, 28) Pp viH + 282 + 9 kartes 
(Uppsala A -B Akademiska Bokhandeln , Leipzig 
Otto Harrassowitz , Pans Libr Honor6 Champion, 
1922 ) 15 Kr 

(2) The Bronze Age and the Celtic World By Harold 
Peake Pp 201 + 14 plates (London Benn 
Bros , Ltd , 1922 ) 42r net 

A RCHAOLOGICAL method has made three 
prmcipal advances hitherto Early attempts 
to explain similarities and diversities of form and 
stjle in human handiwork were put on a scientific 
basis in Gennany by Klemm (whose “ Allgemeine 
Kulturgeschichte der Menschheit ” appeared m 1843) 
and were re-intcrpreted on Darwinian lines by Pitt 
Rivers’s “ Principles of Classification ” published in 
1874 , Kapp’s “ Gnmdlmien einer Philosophic der 
lechnik,” Sempcr’s “Der Stil,” and Iloerncs’ “ Ur- 
gcschichte der Kunst ” marking later refinements 
of this morphological criticism Stratigraphical cor- 
roboration of evolutionary sequences thus mdicated 
begms with examination of the Swiss lake-dwellings 
by Keller, Trojon, and others, the word Kiiltur- 
schickt first appearing in an exi^vation report of 1855 
The spade-work of Ramsauer at Hallstatt from 1862, 
of Warren and Wilson at Jerusalem from 1867, and of 
Sthliemann at Troy from 1871, are notable early dis- 
sections of long-mhabited ground , and the developed 
technique of this kmd of stratigraphy may be studied 
in Petrie’s “ Methods and Aims m Archseology ” 

The two books now under review approach archaeo- 
logical problems from yet another point of view Even 
casual finds are at all events found sonmvhere They 
can be plotted on a map , and when these plottmgs 
are sufficiently numerous, and their geographical dis- 
tribution begins to be apparent, regions of occupation 
bv this or that phase of culture may be defined, and 
the spread or shnnkage may be inferred of the people 
who practised each kind of handiwork which the 
finds reveal, and felt the needs which the craftsmen 
of each generation were there to satisfy Thus, as 
Rostovtseff says of his own study of “ Iranians and 
Greeks m South Russia ” (Oxford, 1922), “ we are 
gradually learnmg how to write history with the help 
of archaeology ” The method is preasely that of the 
staff-officer who establishes an enemy’s order of battle 
from cap-badges and straps of local newspaper, and 
estimates its artillery vedue from the splmters of his 
shells, and the value of archaeological trainmg was 
demonstrated on every front m the recent war 
NO. 2788, VOL. 


Obviously this kmd of antiquarian geography has 
had to wait until the finds themselves were sufficiently 
numerous , until they had been sufficiently announced, 
m museum catalogues and publications m detail , still 
more, until geographers (and, let us add, geologists) 
had accustomed their archaeological colleagues to 
regard their proper “ fossils ” from the new point of 
view, looking not only “ to the hole of the pit whence 
they were digged ” but also “ to the rock whence 
they were hewn ” 

(i) Dr Aberg’s work on the stone age culture of 
northern Europe, and on the first age of metal in the 
Iberian peninsula, is sufficient guarantee for scientific 
scholarship of the first order , his book on “ East Prussia 
in the Migration Period ” is an original contribution to 
one of the darkest phases of European history , and 
his present monograph on the "Franks and Visigoths 
in the Migration Period ” is ot the same fine quality 
Naturally, his treatment of the material varies Visi- 
gotliic handiwork must be won bi travel and research 
in local museums and private collections, and we are 
here still among the pioneers But Prankish antiqui- 
ties have been copiously published find studied, and 
the casual finds have been supplemented bv s> stematic 
investigation of whole burial grounds, so that “ sequence- 
dating ” supplements the comparison and affiliation 
of types, and facilitates interpretation of regional 
surveys As most of the work has been done hitherto 
by French archseologists, and from the point of view 
of the mvaded regions, the principal need was now 
to look at the whole matter from the other side 
As Rostovtseff puts it, in a parallel case, “ I do not 
regard South Russia as one of the provinces of the 
Greek world ” but “ as always an Oriental land,” 
so Dr Aberg might say that he does not regard the 
Franks as one of the peoples who mtruded upon 
Gallo Roman civilisation, but as always a Teutonic 
people The result is an mterpretation not only of 
the Frankish finds of the west, but also of all the 
congruous material east of the Rhine, north of the 
Alps, and so far afield as Hungary and Scandmavia, 
and also in Lombardy and beyond, as contributions 
to the narrative of a progressive Frankification (so 
to speak) of mdigenous Teutonic culture through the 
mstrumentality of those peoples of Teuton origin who 
had most completely appropriated the west-land 
civilisation which they mastered politically 
Thus, in a sense which will be a revelation to many, 
Galba meta vtctorum cefnt or as Dr Aberg puts it 
(p 15), “ the Franks in Gaul were mfluenced mdeed, 
like the Goths m Italy, by Roman culture, but m 
contrast with them, they retamed them power in spite 
of their loss of Teutonic quality, thanks to the main- 
tenance of mtercourse along the Imes of communication 
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with the heart of Germany Consequently there was 
no gulf here between Gennamc £ind Roman, but a 
gradual transition Roman organisation pressed 
slowly eastward The focus of development, which 
in Merovmgian times had been mamly Gaul, shifted 
over m Carolmgian times on to German soil Here 
came about the last amalgamation of Roman and 
Germanic which is the foundation of modern Europe 
Only Scandinavia still stayed long outside this develop- 
ment, as a last remnant of ancient Germany, and a 
wound in the side of Europe which was hard to heal ” 
For the stages of this revolution in soi lal .ind political 
structure Dr Abcrg offers us as testimony not edwts 
or cliarters, nor a cursus honorum such as has revealed 
the spirit and the structure of impenal Rome, but 
the mute eloquence of hundreds of brooches and 
buckles, of ingenious design, intricate ornamentation, 
and accurately plotted distribution His inventory 
of type-specimens occ upies 42 pages, and his nine maps 
of the principal phases which he has been able to 
distmguish are models of this kind of mterprctatioii 
His first two chapters, occupjing only forts pages, 
trace the outlines of the whole inquiry, and summarise 
the course of events before the opening of the fifth 
century, at which his proper study begins I hesc and 
the subsequent later review of Merovingian mfluence 
east of the Rhine are what will chiefly interest the 
historian , the remainder of the book, with its ample 
and well-executed illustrations, concerns rather the 
student of design and of the transference of decorative 
motives from one repertoire to another 
The account of the Visigothic occupation of Spain 
and Portugal (pp 206-240) is more tentative, because (as 
already noted) the material is scanty and inaccessible, 
and, to judge from the specimens which arc figured 
here, less instructive as to the movements of Germanic | 
peoples m this region Provisionally, Dr Aberg groups 
all Germanic antiquities from this area as “Gothic,” 
reserving till a later stage the possibility of assigning 
some types to particular peoples 
A word should be added to congratulate the Vilhelm 
Ekmans Fund at Uppsala on having produced so learned, 
valuable, and well-appomted a volume at the rate of 
less than three farthmgs per page 
(2) Mr Peake’s book is of a different quality Spaci- 
ously prmted, and well bound — and we must add, 
more than adequately priced at ajd per page— it is 
little more than»a reprint of a course of six Uraversity 
lectures, with acknowledgments of the principal 
sources of printed mformation, the bare minunum of 
outhne diagrams, and far less than the due mmunum 
of distribution maps ^The author disarms cnticism 
when he declares his purpose to be “ not so much to 
record evidence as to interpret it, to restore the mam 
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features of early history than to describe archaeological 
remams ” It is m fact, an essay rather than a formal 
treatise It covers very wide ground, from a pre- 
hmmary survey of the pre-Celtic continent— Nordic, 
\lpine, and mixed Mediterranean stocks, partially 
brought into economic relations by slow breach of 
natural barriers, especially forest and mountain, and 
by the pervasive wiles of the “ prospectors ” — to the 
problem of the replacement of bronze by iron for cuttmg- 
weapons, and the superposition of “ P-Celts ” upon 
“ Q-Celts ” and of other P’s upon other Q’s 
To be proficient at all points of such a programme 
would be a giant’s task Mr Peake has read widely 
(though scan ely widely enough) and has thought m- 
dependently and boldlv , and his book is alwavs 
readible and intelligible I-rcquently his suggestions 
carry conviction , his mistakes ire mostly of omission , 
and his summaries even of the most controversial 
matters are discreet and fair Obsolete learning he 
is for the most part ton tent to leave on one side, and 
where he feels obliged to review the course of inquiry , 
as m the diapter on the “Aryan Home,” he knows 
how to select main turning-points, and distinguish 
the permanently suggestive idea from the transitory 
prejudices which advertised or obscured it at its 
inception 

The problem which Mr Peake has set before himself 
IS to compare the archaeological evidence for reputed 
movements of peoples within peninsular Europe, from 
the end of the tlimd thousand years n c to the beginning 
of the first, with the philological conclusions on the 
same subject derived from the relationships and dis- 
tributions of languages His conclusion, briefly stated, 

IS that the distribution over Europe and its neighbour- 
hood, of the series of types of so-called “ leaf-shaped 
swords ” of bronze, is such as to indicate successive 
eruptions of peoples armed with these swords, from 
the Hungarian plain into various adjacent regions and 
beyond them Also that the disappearance of the later 
types of the series from Hungary itself and from sur- 
rounding districts may be so closely associated with 
the distribution of other swords, similar but derivative 
and made of iron, as to justify the mference that it 
was the aggression of the men of the iron swords that 
determined the retreat or disappearance of the users 
of “ leaf-shaped ” bronze blades Lucky finds of 
typical swords m datable surroundings, and especially 
the discovery in Egypt of a sword of European type, 
about half-way down the morphological series, engraved 
with the name of King Seti II , who reigned only from 
1209 to 1204 B c , enable him to reckon the probable 
duration of the whole senes of events, and to institute 
a very suggestive companson of them with the move- 
ments of the two mam groups of Celtic-speaking peoples. 
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from much the same area of ongm around the middle 
Danube, mto Western Europe and Britam, and of 
similar waves of “ P-usmg ’’ and “ Q-usmg ” immi- 
grants mto penmsular Italy, and probably also mto 
Greece, though Mr Peake is discreetly reserved m 
his treatment of these last 
Much of Mr Peake’s material is, of course, familiar •; 
It IS his courageous attempt to compare disparate 
senes, and draw histoncal conclusions, which justifies 
his book , and it will be found full of suggestive 
passages, even by those who will best appreciate the 
difficulties of Ins task and the defects of his equipment 
for It It is emmently a book to be judged by its 
merits, not by its faults It has omissions, but its 
mam argument is clear and generally coherent , it 
lias slips and some misapprehensions in detail, but 
they do not senously detract from its cogency Its 
central contribution to learnmg, the establishment 
of a morphological sequence among the “ leaf-shaped 
swords ” by comparative study, not of their blades 
but of their hilts, is of considerable impiortance This 
IS a kind of work of which much more remams to be 
done a similar essay on the fibulae alone would prob- 
ably lead to appreciable revision of the conclusions of 
Montelius and his contemporaries a generation ago, 
and would be the only conclusive test of the validity 
of Mr Peake’s inferences It must also be noted here 
that even what has been attempted m this essay is 
but the first-fruits of the great mventory of the types 
of prehistoric implements, so long overdue, of which 
only the British section of the bronze implements has 
been systematically attempted as yet, b) Mr Peake 
himself and a British Association committee Till 
such an mventory has been very greatly extended, 
and the distributions which it alone can reveal have 
been plotted and compared, prehistoric archseology 
can scarcely be said to have entered upon a truly scien- 
tific phase It IS one of the merits of any piece of work 
such as this essay, that it illustrates by example, 
even if also in some degree by anticipation, the value 
of such an addition to archaeological equipment as 
the British Association’s inventory is already proving 
itself to be 


Gelatin and Glue ^ 

Tht Chemistry and Technology of Gelatin and Glue By 
Dr R H Bogue (Mdlon Institute Technochemical 
Senes) Pp xi+644 (New York and London 
McGraw-Hill Book Co , Inc , 19*2 ) 30J 
A NYONTE who, m recent years, has had occasion to 
j[\. deal with the question of gelatm has been con- 
fronted at the outset with the fact that no adequate 
NO. 2788, VOL. It l] 


summary of the existing knowledge was available 
An immense amount of mformation was widely 
scattered m the various scientific and technical journals 
of all countries, but it was so varied m cliaracter, and 
very often so contradictory, that the task of makmg 
a summary which was somethmg other than a mass 
of apparently disconnected facts seemed almost hope- 
less The pioneermg work of Procter m England, 
which dealt chiefly with gelatin, and of Pauli m Austria, 
which was concerned with protems m general, gave the 
first mdication of the basis on which suct^ a summary 
could be made , but the more recent work of Loeb m 
America has perhaps helped more than anythmg else 
towards a clarification of ideas The work of Brads- 
ford Robertson should also be mentioned, smce he 
has collected a large amount of experimental data, 
although his theoretical conclusions are accepted 
by few 

The clarification of ideas has been chiefly confined 
to the physico-chemical treatment of the subject 
The more purely chemical aspect of the question has 
not advanced much beyond the identification of the 
break-down products of gelatm, and the more or less 
satisfactory methods of estimatmg the percentages of 
the vanous kmds of combmed nitrogen 

Durmg the last few years American scientific journals 
especially have obtamed a large number of papers on 
gelatin, which have been published by workers other 
than Loeb Among the clucf of these workers has 
been Dr Bogue, and it is therefore not to be wondered 
at that, of three books on gelatm which have been 
announced m the American press for some time past, 
his IS the first to be published Dr Bogue is research 
chemist for Armour and Company of Chicago — would 
that English gelatm firms were as wide awake m this 
respect as the American ones ' — and is consequently 
m touch with the technological as well as with the more 
purely theoretical side of the subject His book has 
therefore been awaited with interest by those who 
have to deal with gelatm, and they will not be dis- 
appomted, smce the author has bem emmently suc- 
cessful m correlatmg and summansmg the enormous 
amount of matenal at his disposal, and m giving a 
clear and readable account of the subject After an 
introducuon dealmg with histoncal and statistical 
considerations, the theorettcal aspects of the subject 
are considered These mclude the constitution of 
the protems, the chemistry of gelatm and its con- 
geners, the phjrsicQ-chemical properties and structure 
of gelatm, gelatm as a lyophile and as an amphotenc 
colloid 

The author seems to have contented himself with 
givmg only such literature references as are necessary 
fmr drawmg pp a conneoted account of the subject. 
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This was probably a wise course to adopt, since other- 
wise the book would have become very unwieldy, but 
It has meant that a number of important papers pub- 
lished in German journals are not mentioned For 
example, Dr Bogue is a great advocate of the fibrillar 
structure of gels, but no mention is made of similar 
views put forward by Moeller m a number of different 
papers in the KoUotd Z.eit'uhnjt A lutid description 
IS given of the various phi sico-i hemii al properties of 
gelatms and glues and the various theories are dealt 
with in detail If anything, the author has not hem 
sufficiently critical m describing the theorus of Brails- 
ford Robertson, who assumes a peculiar kind of dis- 
soaation which appeals neither to the org.mu nor to 
the physical chemist, and against which there is a mass 
of evidence accumulated by Pauli, Loeb, and others 
Actually, Dr Bogue attempts to modify Robertson s 
theory, so as to make it more m accordance with the 
work of Loeb, but the modified theory is still open to 
most of the objections raised against the original 
theory 

The second part of the book deals with the tcclino- 
logical aspects of the manufacture, testing, chemical 
analysis, evaluation, uses and applications of gelatin 
and glue The point of view taken is that of the chemist 
rather than that of the plant technologist, and this 
makes the appeal of the book all the greater to the 
student and mvestigator In the chapter on the uses 
and applications of glue there is a section on glue-room 
economy and technology, which may be recommended 
for study to all users of glue on a large scale, so that 
increased efficacy, based on the application of scientific 
prmciples, may be attained m their workshops 

There is also a special chapter on water-resistant 
glues and glues of marine origin, which should be read 
m conjunction with the first report of the Adhesives 
Research Committee An appendix deals more 
especially with the electrometric and indicator methods 
of jdeterminmg hydnon concentrations 

(iraerally speakmg, there is little which calls for 
cnticism, except the curious statement made on p 
321 that acetic acid is an amphoteric substance be- 
cause the hydrogen of its carboxyl group may be sub- 
stituted by metals and the hydroxvl bv chlorme (by 
the use of phosphorus trichloride) A few misprints, 
such as “ existence ” and “ catinary',” have been 
noticed) and the foUowmg statement on p 141 requires 
revision . “ bu\ this does not follow for a continuous 
tnembrane that was semipermeable in the sense of 
being able to dissolve the solvent or medium of dis- 
persion would likewise behave as an ultra-filter” 
iUso, why should it be necessary to wnte " Anfangs- 
Ad^ttoent ” instead of “ uutial dcCTcment ” ? 

W - T S P 
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Flora of New Zealand 

Die Vegetation der Erde Sammlung pflanzengto- 
gmphucher Monographten Herausgegeben von 
Prof A Lngler und Prof 0 Drude XIV The 
Vegetation of New Zealand Bv Dr L Lotkainc 
Pp will + 364 + 2 maps + 65 plates (Leipzig W 
Engclminn, New York & E Stechert and Co, 
1921) 

W ill! the landing of Sir Joseph Banks and Dr 
Solander at Poverty Bay on October 8, 1769, 
our knowledge of the flora of IsJew Zealand commented, 
but unfortunately the results of the labours of these 
two intrepid explorers have never been published, 
though the plates of the new plants were prepared 
at Banks’s expense and the descriptions were drawn 
up by Solinder From this time onwards various 
expeditions both English and Irench, reached New 
Ze ihnd, making small collections, the results of which 
were published, but bir Joseph Hooker’s first volume 
of his “ I'lora Antaritiea,” published in 1847, must 
be regarded as the first comprehensive flora of these 
islands As a result of the help reieived from many 
collectors, Hooker published hts “Flora Novae 
Zelatidiae ” (1853-55), which truly marked a new era 
in the botany of New Zealand, but still little was 
known of the South Island alpme flora, and it is to 
Travers llaast. Hector, and Bmhanan that wc owe a 
great dc al of our knowledge of the flora of this region 
Sir Joseph Hooker again contributed to our know- 
ledge of the flora in his “ Handbook of the New Zealand 
Flora ” (1864-07), undertaken at the mstance of the 
Government of New Zealand, and suite then the task 
has been fittmgly and very ably taken up by New 
Zealand botanists, among whom must especially be 
mentioned T Kirk, T F (hecseman, D Petrie, and 
L toekayne, the author of the valuable work under 
notice Dr (otkavne commenced his botanical work 
in 1887, and has contmued his explorations with great 
assiduity and keen insight ever since Becoming 
gradually more mtcrcstcd m ecology, the present 
volume, dealing with the vegetation of New Zealand 
m Its many aspects and m relation to the varied plant 
associations, could not have been entrusted to more 
worthy hands Nor could the subject have been more 
ably treated 

In an introductory chapter the history of our know- 
ledge of the flora is detailed and the book is then 
divided up into four parts The first part, as is proper 
in a treatise planned on ecological lines, deals with 
the physical geography and climate of the three mam 
islands and of the outlymg groups, the chapter on the 
climate and ramfall bemg contributed by Mr D C 
Bates It IS unfortunate that the maps are sadly 
O I 
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deficient m the way of names and oropraphical details, 
both of which are essential for a proper appreciation 
of the work Possibly the difficulty of publication 
so soon after the War, and also m Germany, may 
account for this blemish to a book which is remarkable 
in the excellence of its form and slvle, considering 
that author and publisher were at opposite sides of 
the world 

The second part naturally occupies the greater 
portion of the book, since it deals with the various 
formations or plant associations, and full details and 
excellent illustrations are given of the leading physiog- 
nomic plants and their growth forms In the first 
section the sea-coast vegetation with the character- 
istic dune plants, salt meadow and coastal scrub, 
Olearia and Veronica associations, are described, and 
this leads to a discussion of the plant formations of 
the lowlands and lower hills charactensed by many 
peculiar endemic New Zealand plants \mong these 
the “ Southern Beech ” forests, comprised mainlv of the 
different species of Nothofagus, are of great interest 
Passing upwards through the grasslands or steppe, 
where the “Tussock” (Poa, hestuca, and Danthonia) 
associations flourish, the author naturally follows 
with an account of the vegetation of the high moun- 
tains This IS remarkable in that no less than 498 
species of vascular plants are entirely confined to the 
mountains, but since many lowland plants are also found 
at high elevations, the alpine flora is found to number 
945 species Of these no less than 561 arc endemic 

In Part III the relationships of the New Zealand 
flora arc fullv dealt with, but it may be mentioned 
here that of this flora about 35 species belonging to 
as many genera have near relatives m subantarctic 
South America 

The vegetation of the outlying islands is then fully 
dealt with on the same lines as that of the main islands, 
and, in the subantarctic islands, it is shown that 
there are some 55 endemic, 123 New Zealand, and 32 
subantarctic South American plants, nine of which are 
not found on the mam islands of New Zealand 

The fifth section of this second part deals with the 
effect of “ settlement ” upon the plant covenng of 
New Zealand and is by no means pleasant reading 
The hand of man, his mtroduced animals and plants, 
have, m New Zealand as elsewhere, wrought irreparable 
destruction and modifications in the primeval and 
singular plant covering 

In the final part, Dr Cockayne gives a brief but 
useful history of the flora from the Jurassic period 
to the present time, and lays stress on the subantarctic 
affinities both of the flora and fauna of New Zealand 
Whether land connexions with an antarctic contment 
ever existed, or chams o^ islands linkmg the southern 
NO 2788, VOL 


continents provided the bridge which enabled species 
to migrate to what is now S America on one hand 
and Tasmania on the other, must ever remam a 
problem Dr Cockayne considers that the difficulty of 
transoceanic transit is too great to account for the 
affinities, and, no doubt rightly, inclmes to the problem- 
atical bridge of land or islands in the dim past What- 
ever may have been the origin of this interesting 
primeval flora, it is very satisfactory to note that the 
Government of New Zealand is taking all possible steps 
to preserve,so far as may be possible, its unique features 


Electrical Engineering: 

Standard Handbook for Electrical Engineers Prepared 
by a Staff of Specialists , Fditor-m-Chief Frank 
h I'owle Fifth edition, thoroughly revised Pp 
will + 2137 (New Fork and London McGraw- 
Hill Book Co Inc , 1922 ) 305 

W E think that the volume under notice justifies 
Its title as being a “ standard ” handbook 
The general make-up and arrangement leave little to 
be desired The whole field of ekctrital engineering 
IS divided into twentv-five seitions each complete in 
Itself , these are all numbered and by special depressions 
on the edges of the pages any particular section is 
found at once The index is good, the references bemg 
made to section and paragraph The sections have 
all been written by well-known American engineers 
and physicists and have been brought carefully up to 
date , for example, the section on units is wntten by 
Kennelly, magnetic circuits by Karapetoff, illumination 
by Millar, and electric ship propulsion by Hobart 
We were momentarily surprised to learn from Prof 
Kennelly that the MTS (metre-ton-second) and the 
QES (quadrant-eleven th-gram-second) systems had 
come into extensive use 1 his latter system, however, 
IS only the mtcrnational electromagnetic svstem used 
in electrical engineering We were glad to see it 
definitely stated that the electric and magnetic con- 
stants of the ether should not be taken as pure 
numerics The section on power transmission is very 
thorough and data are given which would be very 
difficult to find elsewhere The twenty-fourth section 
gives the 1921 edition of the standards of the American 
Institute of Electrical Engineers In connexion with 
the distortion of waves, we are sorry to see that they 
still calj-a certain very variable ratio the “ deviation 
factor ” of the wave In definmg the distortion of a 
wave It is necessary to take mto account the phase 
differences as well as the magnitudes of the amplitudes 
of Its harmonics We notice also that a resistance 
coil, a choking coil, and an mductive coil are now called 
a resistor, an mductor, and a reactor 
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The final section is on general engineering ec onomics 
and will be of great interest to (ommenial engineers 
It IS stated that “ profits ” represent a return on the 
capital over and above the normal rate of interest 
For example, if the difference between income and 
expenditure was lo per cent then assuming that 
6 per cent is the normal rate of interest on m\cst- 
ments, the “ profit ” would be 4 per cent Apparent!) 
in America there is no agreed theory of depreciation 
the straight-lme or simple interest method and the 
sinking-fund or compound interest method arc both 
still used 

The references given include the best American and 
English authorities and are useful ones We can 
heartil) rec ommend the book A R 


Our Bookshelf 

The \ earhook of the Unwersthei of the Fmptre, 1423 
Edited by W II Dawson (Published for the I'ni- 
versities liurcau of the British Fmpire ) Pp xii-i- 
692 (London G Bell and Sons, Ltd , 1923 ) 
7s 6d net 

The latest edition of the Yearbook, revised and ampli- 
fied, should be of the greatest help not only to those 
offieiall) concerned m umversit) administration, but 
also to all who are interested m the developments 
within the British Empire of higher and prolessional ! 
education It is no small feat lo compress within the 
cover of an eisil) hvndled (and well indexed) volume 
the essential details of the calendars of the sixtv six 
universities of the Empire Mr Dawson, who has 
edited the book for the Universities Bureau, has aecom 
plished the task very creditably, ind the abbreviations 
and other typographical devices to which he has had 
recourse do not in any wav militate against intelhgi- 
bilitv, and, so far as we haw tested it, the inlorm ition 
given IS both aec urate and adequate 
The appiendices, which now run to more than 150 
pages, contain some interesting information, not easily 
accessible elsewhere, regarding admission to the v arious 
professions and the qualifications necessarv \ section 
on foreign universities gives some brief but useful 
particulars of the principal universities on the continent 
and also of the universities of the United States, includ- 
ing a list of the institutions approved bv the Association 
of \mencan Universities 

Mention should also be made of the information 
relating to the admission to universities in the United 
Kingdom of persons educated abroad, to scholarships 
and grants for research, and to the distribution of 
subjects of study among British universities Particu- 
larly interesting is a table showing the nun^rs of 
students from overseas, which suggests thaWhe re- 
sources of this country for postgraduate and other study 
are now being appreciated The total number of such 
students is more than 4000 At London University 
alone there are 81 from Egypt, 336 from South Afiira, 
46 from Canada, 72 from the United States, and 335 
from India 
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The Microscopical Examination of Foods and Drugs 
Bv Piof H G Greenish Third edition Pp xx-i- 
386 (London J and A Churchill, 1923 ) j8j net 
Proi Grefnish’s volume stands alone as a modem 
Enghsh text-book of the subject, and it is a matter of 
considerable satisfaction that author and publisher 
combine to keep the work abreast of the times In the 
new edition, the text has Iveen carefully revised and 
brought up-to date, but we are informed that the 
inclusion of additional matter has not been possible on 
ac count of the prevailing high costs of paper and print- 
ing We hope that by the time a further edition is 
called for a means will have been found to overcome 
this dilhcultv, if It should still exist 

I he book IS too well known to need detailed descrip- 
tion, but for the benefit of new students and others we 
mav mention that its special value lies in the fact that 
It furnishes detailed information regarding methods of 
investigition which have been developed during many 
vears bv an acknowledged expert in the subject In 
work of this kind, prolonged and continuous experience 
IS a \ine qua non for ac< urate determinations, and the 
methods so fully and clearly set out in this handbook 
bear unmistakable evidence of such experience The 
book IS essential to all pharmacological laboratories 
and students, and we suggest tLit teachers of 
“ pure ” botany would find manv hints as to methods 
and material which would be of assistance to them 
in obtaining fresh ideas for the scheme of praetic al work 
to accompinv their histological lectures If in a later 
edition It is decided to retain “ silk ’ as a m itenal for 
description we suggest that space should be found for a 
somewhat fuller treatment of the subject including a 
reference to the important results obtained bv von 
Hohnel in his investigations of the different kinds of 
commerc lal silks 

The 1nal\'ii\ of Non-Ftrroiis 4llo‘)s B\ hied Ibbotson 
and Leslie Aitchison Second edition Pp 1x4-246 
(London Longmans Green and ( o , 1922 ) 121 6c/ 
net 

Im- fut thit i second edition of this text-book his 
been c died for is evidence that it has been found useful 
by analysts War experience his ltd to an enlarge- 
ment of the field of non-lerrous tllovs and the authors 
have therefore added to the matter of the former 
edition 111 account of the analysis of allovs containing 
aluminium as their principal constituent, ind also of 
those rich in nickel, sue h as cupro-nukel and mchrome 
llu light aluminium alloys form a particulirlv difficult 
class, and it has been found necessarv to devote a 
specul ( hapter to the separation of zinc and aluminium, 
the authors recommending the precipiUtion of zinc 
sulphide from alkaline solution or the elec tro-deposition 
ot zinc 1 he otherwise exc client section on electrolv tic 
an ilvsis suggests that no cathodes other than pi itinum 
and niercurv can be used successfully, but many 
laboratories now employ copper and nickel gauze 
cathodes with entire success , an important considera- 
tion when the cost of platinum is so high 

The subject of hydrogen sulphide precipitations is 
dealt with thoroughly, this being a matter on which 
It IS most important to have a c lear view of the con- 
ditions affecting precipitation The newer organic 
reagents, sue h as cupferron, are not described 
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The work may be thoroughly recommended to profes- 
sional analysts as well as to students, the authors 
having a wide personal experience of the methods thev 
describe, their views on the best methods of analysing 
difficult alloys being particular!} valuable 

La RadtoliUphonte Par Carlo Toch^ Pp vi + 98 
(Pans Gauthier-Villars et Tie, 1922 ) 10 francs 
The book under notice gives an interesting general de- 
scription of the best and most modem methods of 
radiotelephon} It presupposes on the part of the 
reader an elementary knowledge of the subject and a 
general know ledge of science It begins by describing 
the ph} siology of the voice, giving photographic records 
of voice vibrations obtained bv Marage It is interest- 
ing to note that oscillograms obtained of microphonic 
currents produced by speech are not so simple as those 
shown The arc, alternator and valve methods of 
radiotelcphony are next described, more stress being 
laid on the theory than on the history of the art Due 
credit IS assigned to the work done by the American 
Western Electric Co A good discussion is given of the 
possibilitv of simultaneous communications in radio- 
telephonv The essential frequencies required for 
speech vary between 200 and 2000 per second, and the 
frequence of the carrier waves between 15,000 and three 
million per second The author concludes that the 
maximum possible number of simultaneous communica- 
tions is 1492 It has to be remembered that many of 
these waves have short wave-lengths and are therefore 
not suitable for long-distance transmission For inter- 
national and intercontinental systems the possible 
number would be much smaller The number of 
possible radio-tclcgraphic s} stems with earner waves 
IS very much larger than the number of possible tele- 
phonic systems 

The Grammar of the Lainba Language Bv C M Doke 
(Published under the Joint Auspices of the Univer- 
sity of the Witwatersrand, and the Council of Educa- 
tion, Witwatersrand ) Pp ix+157 (London 
Kcgan Paul and Co , Ltd , 1922 ) 6 s net 
It is a pleasure to extend a welcome to this scholarly 
study of the Lamba language, not least on the ground 
that It IS published under the auspices of the Wit- 
watersrand University and Council of Education, and 
bears witness to the official interest now taken m native 
studies 

The Lamba language is spoken throughout the Ndola 
district of North-Western Rhodesia and in the south of 
the Katanga, this area Iving in the centre of Bantu 
Africa It IS claimed to be the most primitive dialect 
of Bantu now extant, a view to which the author 
mclines on the ground of its strict adherence to rule 
and the great simplicity of its phonetics Numeration 
IS based upon the quinary system The use of ono- 
matopoeia is very prevalent, and not only can ail 
verbs be reduced to a monosyllable root, but they 
also appear to have evolved from onomatopoeic sounds, 
adjectives and nouns representing a further stage m 
evolution Lamba contains a number of loan words 
from Portuguese (the earliest), Swahili, English, and 
Dutch, as well as from other Bantu dialects The days 
of the week, it is mteresting to note, are taken from 
Chtnyanja 
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A Manual of Practical Anatomy A Guide to the 
Dissection of the Human Body By Prof Thomas 
Walmsley In 3 parts Part 3 The Head and 
Neck Pp viii + 272 (London Longmans, Green 
and Co , 1922 ) 10s 6 d net 
The third part of Professor Walmsley ’s “ Manual of 
Practical Anatomy ” is devoted to the dissection of 
the head and neck, for which a period of about ten 
weeks is suggested The usual order of dissection is 
adopted, the vanous regions and organs being treated 
separately, but without that stnet confinement to 
region which is so confusing to the student when 
dealmg with a structure which appears in different 
portions of the dissection The mstructions for the 
guidance of the dissector are clearly given , the anatom- 
ical descriptions are complete and well illustrated by 
diagrams which the student is encouraged to label from 
his owm specimen The only defect in the book is that 
the mdex is not very complete We are glad to observe 
that the nomenclature is in the British (Old) termm- 
ology The book can be thoroughly recommended as a 
guide to the student m the dissecting-room 
Inorganic Chemistry A Text-book for Schools By 
F J Holmyard Pp X'f56o (London Edward 
Arnold and Co , 1922 ) 6 s 6 d 
Mr Holmyard has written what is really an excellent 
text-book for schools Ihe style is clear and the 
arrangement on the whole good, although the very 
late appearance of the halogen elements is perhaps not 
quite fair to their great activity and their participation 
in the lives of the other simple bodies The historical 
notices, as might have been expected, are excellent, 
and they and a number of portraits of famous chemists 
odd considerably to the mterest of the book Wc 
wish this book the full success it deserves 
The Handbook of Palestine Edited by Harry Charles 
Luke and Edward Keith-Roach (Issued under the 
authority of the Government of Palestuie) Pp 
XU + 295 (London Macmillan and Co , Ltd , 1922 ) 

i2r net 

1 HIS IS mainly a handbook of general mformation, but 
there are short chapters on the geology and natural 
historv and a note on the flora Forestry receives more 
attention Meteorology is scarcely noticed The sec- 
tions on races and on archseology are fairly full A 
foldmg sketch-map shows roads, railways and archseo- 
logical features, but no relief The handbook should 
prove of value to everv visitor to Palestine, but it might 
be given a wider and more permanent value if the 
histoncal and scientific sections were extended 
The Radio Year Book, 1923 {First Year) Pp viu + 148 
(London Sm Isaac Pitman and &)ns, Ltd , 1923 ) 
zs 6 d net 

It is mtended to make this the Year Book of the new 
mdustry which is rapidly growmg, owmg to the great 
popular mterest which 1$ beuig t&en m broadcastmg 
Sectiotfd gives general mformation of use to radio 
amateurs Section II gives short and trustworthy 
articles on subjects of general mterest m the working 
of radio apparatus, and Section III gives mformatioli 
whidi will be useful to manufacturers and supphers of 
the apparatus The articles are by well-known experts^ 
and the book shoifld prove useful. 
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Letters to the Editor 

{ 7 ( 4 / Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond smth 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ] 


On Urbaln’s Celtium Lines 

In a previous letter (Nature, March lo p 322) 
we have shown that the optical spectrum of the 
new element hafnium, of atomic number 72 which 
was discovered a short time ago by Coster and 
Hevesy, does not contain any of the linos belonging 
to the characteristic spectrum ascribed by Urbam 
(Comples rendus, t 152, 1911 p X41) to an clement 
celtium belonging to the family of rare earths, which 
element was assumed by Dauvilher and Urbam 
(fiomptes rendus, t 174, 1922 pp 1347 and 1349 , 
Nature, February 17, 1923, p 218) to possess the 
atomic number 72 

Through an examination of the very careful 
measurements of the spectra of the rare earths 
published durmg the last few years by Eder, we have 
learned in the meantime that the greater part of 
Urbam’s celtium lines have been observed by this 
author (Wiener Ber , Ila, vol 124, 1915) in the 
spectrum of a preparation of the rare earth element 
cassiopeium or lutetium The discovery of this 
element (atomic number 71) was announced in 1905 
by Auer von Welsbach, to whom the former name 
IS due, while the name lutetium was proposed m 
1907 l>y Urbam, who published at the same time 
the first list of Imes of its optical spectrum (Comptes 
rendus t 145 1907 p 759) 

In the table below we give the wave-lengths of 
the celtium lines from Urbain's paper, together with 
then relative intensities (by use of the numbers 
2, 4, 6 , and 8 instead of Urbam s notations moyenne, 
asset forte, forte, trls forte) and the corresponding 
wave-lengths and intensities from Eder’s measure- 
ments of the cassiopeium spectrum, corrected to 
Rowland's scale 


UrtaiatCt 

Uon 

CpUnei 
obMtved by 
Ed« 

Urbam a Ct 
Lines 

Cp Lines 
observed by 
Eder 

*459 4 * 

24693 a 

: 

^,i i 

4739 1 6 

1 

af 34 5 4 
28373 4 
2S452 6 
3870 2 2 

3459 71 I 

3481 79 2 

353709 3 
2677 35 1 
368534 3 
2739 08 3 

2763 88 3 

283437 * 

2843 23 3 

28851 4 

39039 4 
2931 7 2 
39495 4 
3080 7 8 
31186 8 

31714 8 
3197 9 8 

33360 A 
3391 5 6 
36656 2 

2885 23 3 

2931 56 1 

2949 82 3 

1308022* 4 
\3081 59 8 

3118 56* 5 
3171 49* 5 
319825* 8 

3391 73 4 


' It is importarft to notice the very dose accordance 
m we vaittes of the relative intensities m the two 
^les, which we think justifies the identification of 
we hnea also in the few cases where the difference 
bftWeen the wave-lmigths is shghtly greater than is 
Hh expected from the usual accuracy of Urbam’s 
.mwifhhmilents of waVe'lengths of rare earths Only 
• these lines, denoted by an asterisk, were 

1^ Urbain's original list of the lutetium hues 
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In order to verify the ongin of Eder s lines and 
to endeavour to find out why most of these lines 
were not included in ITrbain s original list, we have 
exammed the optical spectrum of a highly purified 
cassiopeium preparation kindly presented to tlus 
institute by Dr Auer von Welsbach At the same 
time Dr Coster has photographed the X-ray spectrum 
of the same preparation and found it to contain no 
trace of an element with atomic number 72 Our 
exposures revealed m the spectral region investigated 
(2500-3500 A) all the lines observed by Eder and 
brought certain new features to light, which made 
it possible to understand why these lines were not 
ob^rved m the original investigation of the lutetium 
spectrum published by Urbam m 1907 In an 
exposure in which the salt was placed at the carbon 
anode of the art, the celtium lines came out sharp 
and in about the same relative intensities as in Eden's 
investigations but when the salt was placed at the 
cathode, most of the celtium lines were much more 
intense and very diffuse and broad, especially m 
the part of the arc nearest to the cathode The only 
celtium lints which also under these conditions came 
out as sharp as the rest of Fder s cassiopeium lines 
were the four previously mentioned lines denoted m the 
table by an asterisk On account of this behaviour 
of most of the celtium lines they will be very difficult 
to observ e in less pure preparations Some exposures 
taken with a less concentrated (10 per cent ) sample 
formed b> mixing Auer s preparation with a scandium 
salt did in fact show only the usual lines whereas 
most of the celtium lines could be detected only by 
the presence of an increase of the continuous back- 
ground of the plate Urbam’s results arc therefore 
easy to understand, if we assume that the prepara- 
tions investigated by Urbam m 1907 contained a com- 
paratively small amount of the element with atomic 
number 71, and that only after treating the prepara- 
tions further a concentration was obtained sufficient 
for the production of the diffuse lines, which m 1911 
were ascribed to the presence of a new rare earth 
element which was called celtium 

As to the ongm of the lines given b> Urbam as 
celtium lines and not pre.sent m Eder’s cassiopeium 
spectrum, we have found m the spectrum of Auers 
preparation a weak line with wave length 2738 1 A, 
which may be identified with a celtium line (2737 9 A) 
The line 3326 o occurs as a weak line m the mentioned 
mixture of scandium and cassiopeium, but could not 
be found in the spectrum of Auer s pure preparation 
As Urbam states that scandium was present as an 
impurity in his preparations, and as the scandium 
spectrum is not very well known we have also taken 
a strong exposure of this spectrum but could not 
find any of the remaining lines Probably these 
lines have the same ongm as the other celtium lines 
but as they are weaker they will need a very strong 
exposure, especially if they also are diffuse For 
such strong exposures we had not sufficient material 

It IS of interest to add that m a recent note (Comptes 
rendus, t 176, 1923, p 496), which first came to our 
notice after the above was written, dealing with the 
discovery by Coster and Hevesy of the element 
hafnium with atomic number 72, Urbam himself 
directs attention to the particular behaviour of the 
lines asenbed by him to celtium, and expresses the 
conjecture that these fines — the observation of which 
was the basis for his behef in the presence of a new 
element m his preparation — may actually constitute 
the spark spectrum of the element 71 

H M Hansen 
S ' Werner 

Univcrsitetets Institut for tecwetisk Fysik, 
Copentmgen, March 20 
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On Celtlum and Hafnium 

Tn our letter of February 9 which appeared m 
Nature of February 24 p ^5^, wc have shown that 
the element hafnium of atomic number 72 detected 
by us in zirconium minerals, possesses physical and 
chemical properties quite different from those duicnbcd 
to a rare earth element celtium the discovery of which 
was announced by I^rbain in 1911 and which recently 
was behoved by Piuvillicr and T!rbain also to possess 
the atomic number 72 In a comnninication of 
February 19 to the Pans Academy of Sciences 
(Comptes rendui vol 170 p jqO H)23) Urbain dis 
cusses the same problem and still claims the identity 
of his celtium with our hafnium and by a claim of 
priority rejects the latter mine In the meantime 
through the investigation of Hansen and Werner (sec 
Naiurf of March 10 p 322, and the above letter in 
this issue) on the optical spectrum of hafnium and on 
the spec trum ascribed by IJrb iin to celtium new dat i 
have been brought to light and we should therefore 
be glad to take the opportunity to complete our 
arguments as regards the questions discussed by 
Urbain 

lo put the matter clearly we must go back to the 
time preceding the announcement of the discovery of 
celtium As is well known Marignac succeeded in 
1878 m isolating from a mineral from Ytterbv a 
substance which was considered to be a new element 
and called ytterbium In 1905 Auer von Welsbach 
{li'iener Arise iger x 190s, see also btlsurigsberuklt 
J15 July icjoh and Lieb Ann 351 p 464, 11)07) 
announced the discovery that this substance was a 
mixture of two elements, for which he later proposed 
the names ildebaramum and cassiopeium Detailed 
information with regard to the spectra of these ele 
ments and their atomic weights was hrst published by 
him in 1907 (Wiener SitsungsberichU 1 16, December 
1907), shortly after a similar announcement had been 
made by Urbain (Comptes rendus 145 p 759, 1907) 
who was the first to publish lists of lines for the 
separate spectra of the two new elements and pro 
posed the names neo-ytterbiurn and lutetium By 
continued purification of his preparations, Urbain 
observed in the following years a gradual change m 
the spectrum and magnetic properties and announced 
in 1911 (Comptes rendus 152 p 141) the detection 
of a further element which was called celtium, for 
which a separate list of spectral lines was published 

Ihrough the work of Hansen and Werner referred 
to above it is clear however that the latter lines are 
due not to a new element but to the element which 
was called lutetium by Urbain and cassiopeium by 
Auer von Welsbach, in the spectrum of preparations 
of which the same lines were also observed by Eder 
ir 1915 To this we may add that the same view is 
supported m a striking wav by investigations on the 
magnetic properties of the various preparations 
The circumstance that the paramagnetism of Urbain s 
preparations of 1911 was three or four times smaller 
than that of his former preparations need not be 
explained as due to the presence of a new element, but 
may be considered as a consequence of the gradual 
concentration of the element cassiopeium or lutetium 
m his preparations Thus Stephan Meyer (Wtener 
'ritsungsberichte iij p 955, 1908) in his investiga- 
tions of the magnetic properties of the rare earths had 
already found in 1908 for tha paramagnetism of a 
cassiopeium preparation a value almost as small as 
that measured in igii by Urbain for the preparation 
which was believed to contain the largest percentage 
of celtium 

In view of the conclusion drawn by Hansen and 
Werner as regards the optical spectrum, this cJrcum- 
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stance may be taken as a proof that the onginal 
preparations of Urbain from 1007 (Comptes rendus, 
*45. P 750) contained only a rather small fraction of 
the tiemeiit cassiopeium or lutetium and presumably 
much less than the preparations of Auer von \\ elsb ich 
of the same time In this connexion it is of interest 
to mention that according to the quantum theory of 
atomic structure the element of atomic number 71 
must be assumed to be diamagnetic in its tnvalent 
chemical compounds In fact the absence of para- 
magnetism of such compounds is a necessary conse- 
quence of till theoretical conclusion that m the triply 
charged 10ns of the element 71 we first meet with a 
completed electronic conhguration of four quantum 
orbits (See N Bolir ‘ 1 hcory of bpecti a and 
Atomic Constitution pp 106, 114 Cambridge 

University Press 1922) It was this conclusion which 
led to the inticipation verified by our discovery of 
hafnium that the element 72 should not have propel - 
ties inalogons to the rare earths but be a homologue 
of /irtonium 

As will appear from the abovT the existence of an 
clement with the properties ascribed to celtium i annot 
be imint lined and we think ourselves justified in 
toncludiiig that the important problem of Iht nature 
of the t lenient 72 may be considered as settled by the 
discovery of hafnium and the investigation of its 
properties While thus the general conclusions of 
Dauvilher and I'rbiin must be rejected there remains 
the (luestion of secondary importance whether the 
two extremely faint X rav' lines observed bv Dauvilher 
in I rbain s preparation which was believed to con 
tain leltium can have been due to a contamination 
of this preparation by a trace of hafnium In the 
discussion of this point it roust be emphasised, m the 
fiist place that Urbain in the course of his purifica- 
tion made all possible prei autions to remove elements 
other than the rare earths from his preparations In 
fact in his note in Comptes rendus iQii, quoted above 
M Urbain states that ‘ des impuretds cle toutes 
sortes provenant soit des vases, soit des rdactifs, 
s accumuldrent ndccssairement dans des eaux mdres 
successives ) ai fait difldrents traitements de ces 
eaux mdres par 1 hydrogdne sulfure I’ammoniaque 
et I acule oxalique de manidre a dhmmer tout ce qui 
dans cette substance n’appartenait pas au grpupe ues 
terres rares J’ai examind enspite la terre punfide et 
parfaitement blanche Now our investigations of 
the chemical properties of hafnium have shown that 
this element, just like zirconium, can be separated 
easily from the rare earth elements by a treatment 
with oxalic acid 

Only two lines of the element 72 were claimed to 
have been detected by Dauvilher and even in the case 
of the most mtense of these lines we meet with the 
difficulty that it falls in the same place in the spectrum 
as the strongest zirconium hne in the second order 
As an argument against ascribing this hne to zircon- 
ium Urbain states that the optical spectrum of bis 
preparations did not show any zirconium line An 
investigation of Urbain’s spectrum of the " celtium " 
preparation, however does not show any line of the 
hafnium spectrum (see Hansen and Werner, Nature, 
March 10, 1923) either If the possibility of the 
presence of one of these elements m Urbam’s prepara- 
tion can be taken seriously mto consideration, it 
should be expected that zirconium would be present 
in greater amount In fact, zirconium was likely to 
be more abundant m the original mmeral than 
hafmum, and a purification of rare earth preparations 
from zirconium and not simultaneously from hafniutfi 
by treating with oxalic acid or anv other method 
mentioned by Urbain. is scarcely imaginable in view 
of the close similanty of the chemicd properties of 
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these elements As mentioned tn our previous letters 
however, the two lines ascribed by Dauvillier to the 
element 72 were lying 4 X units distant from our 
Hf-lines which is distinctly more thin the limit of 
experimental error,* whereas the lines of the elements 
70 and 71 measured iiy Dauvillier [( otnpies rendu^, 
vol 174 p 1347 1922) on the same pUtes closely 
agree with the measurements of the sinie elements 
obtained by ( oster (Plnl Mat; vol 44 p 546 1922) 
As the two lines according to D luvillier were ex 
tremely faint they may easily be explained to bt of 
some other origin 

It is of interest to note that at vinous times 
announeements have been made as to tin complexity 
of rircomum In 1845 Svanbirg clumcd that in 
decomposing zircons he discovered a new element 

noniim with 1 lower atomic weight thin zircon 
Him His and bjogren s (1833) statements were 1 itcr 
disproved by the work of sever il incestigitors in 
eluding Mangnac In 18O4 N'yHnder reported the 
existence of two earths in nrconia five yt irs liter 
by a spectroscopic inxestigation of zirconium Sorbv 
was led to announce the discoxery of jargomuni 
and Church of mgrium rimlK in 1901 tlofminn 
and Prandtl thought th it they had found in cuxenilc 
a new element related to zircomum It is also 
interesting to note that Mtndekt If as we learn from 
Sir T E Thorpes letter in Naturi of rebruarv 24 
p 252 (March 17) suggested that the extraordinarily 
discord mt values for the atomic weight of titanium 
found by several chemists might be due to tlie 
presence of a homologous element of higher atomic 
weight in their material Whether these statcnicnts 
in some cases may be explained by the presence of 
hafnium in the minerals and preparations iindir 
investigation it is not easy to decide The intricate 
chemistry of zirconium ind the great chemical 
similarity of hafnium with this element would m fact 
have made any establishment of hafnium xery 
difhcult before the development of the powerful 
method of X ray analysis D Cosii u 

O HiyrsY 

Umversitetets InstituL for teoretisk Fysik, 
Copenhagen March 20 


Constitution of Black Maketu Sand 

Tnr letter of Messrs Smitliclls and Com her in 
Nature of March 24, p 397 under the above title 
calls for a short reply from me 

The authors do not state with what object their 
experiments were made but the results of these 
differ so much from my own as to suggest that the 
jiand examined by them was from another part of 
the deposit at Maketu or possibly from an entirely 
different source, such as that on the Taranaki ( o ist 
Is ‘‘ Prof Bohr’s conclusion that no new clement 
is present ” to be found in any paper published by 
him ^ If not, it would be interesting to know upon 
what authority the authors quote it 

As my original communication on this subject was 
made to the Chemical Society, I feel it my dutv to 
send to the Society in the hrst place, the results of 
my own further expenments and also those of the 
eXaminatipn of my preparations V>y Drs t osier and 
Hevesy This I hope to be abli to do in time for 
publication in the Society s Journal for April 

Alrxamier Scot I 

34 Upper Hamilton Terrace, fujndon N W 8 
March 26 


I D»uvilHtr » me 
(l|»cov?ry on otter 
Saumtoglvencw 


iiuureineats enrried out since the nniiounceinini ol our 
mitenirt which possiWy cont un«l hAlimim hate aire idy 
value* lor the sumo wavt lengths which are reapeclitily 
larger (N*turk February ty 1923) 
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Tracks of a Particles in Helium 

In a recent issue of Nature (J inuary 27 o 114) 
Messrs Nvaii and Harkins have published some 
photographs of the ionisation tracks of rccorling atoms 
produced by collision of a particles with air mole- 
cules V\e have been also engaged in photographing 
the tracks of a particles from polonium in In hum, 
and have obtained some interesting photographs 
Besides the long range recoil helmin atoms we have 
obtainttl a few photographs in which are shown the 
ionisation tracks of all the constituent parts of a 
helium atom, namely of the nucleus and the two 
bound electrons They arc shown in Tig i (1 uid 11) 



n will be noticed that both the electrons arc ejected 
on tin same side of the a particle track One of 
us (D Bose Ztit f Phv‘> 12 207 1922) has pre- 
viously photographed the ionisation tracks of several 
thousands of a particles m hydrogtn itnl in no case 
was a photograph obtained which showed simul- 
taneously the ionisation trai ks of the two constituents 
of 1 hydrogen atom This b< h avion r can well be 
explained on the model of the normal htlium atom 
proposed by I ande and others according to which 
the two electrons move m orbits which are inclined 
to one another If an a jiarticlc strikes the atom at 
the moment when both the electrons are neir the 
{)omt where tlicir orbits cross then the probability 
of their both being ejected in the s ime direction is 
eery greit 

riic photograph (T ig i m a) presents some special 
points of intere t In it is shown (i) the track of the 
apirtiile before and after collision l2) that of a 
recoiling nucleus (3) four small tracks which radiate 
out from the circular patch and are due to the electrons 
which are ejected from the atom under collision 
The circular patch which is absent in the photographs 
of other recoiling atoms resolves when seen under 
lugh magnification into a number of lints radi itmg 
from a centre An enlarged photograph which has 
been slightly retouched is reproduced in (111 b) It 
will be noticed also that the jiUh of thi riroil atom 
IS very much curved in the beginning— a phenomenon 
we hav e not obscrv ed before m the many tracks of the 
recoil itoms which we have obtained in air hydrogen, 
and helium Its length is 4 cm and is lirgtr than 
any of the other recoiling atom tracks which yyc have 
obtained in helium 

Judging from the number of the electrons which 
have been emitted wc have here evidenllv the collision 
of tn a-particle with an atom more complex than 
cither hydrogen or helium . we can suppose it to be 
either nitrogen or oxygen , such atoms can well be 
expected to be present as impunties But it is ditlicult 
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to conceive how a recoihng atom of mass 14 or i6 
can produce an ionisation track of 4 cm length in a 
mixture of helium and water vapour, after suffering 
a collision with an o-particle from polonium The 
distance at which the collision took place was about 
3 cm from the source Probably the phenomena 
observed can best be explained on the assumption 
that here we have the case of the breaking up of a 
nitrogen nucleus by an a-particle with the expulsion 
of a hydrogen nucleus, which produces the long 
ionisation path The cause of the large initial curva- 
ture of the path remains to be explained It is not 
due to the superposition of a number of large-angled 
siMle scatterings 

Further expenments are in progress 

D M Bose 
S K Ghosh 

Umversitv College of Science, Calcutta, 

February 21 


Porto Santo in Pleistocene Times 

The Geological Society of America has recently 
published an extremely interesting review and 
summary of the recent work and opinions of specialists 
on the Pleistocene, by Dr H t Osborn and Dr 
C A Reeds The chronology and changes of level 
are fully discussed, and we are invited to consider the 
evidence in favour of changes in sea-level dependmg 
upon the amount of water withdrawn as ice It is 
improbable that the views of Dep4ret, in particular, 
wiU be accepted as they stand , but it must be 
admitted that the glaaal periods produced some 
world-wide changes of level, and the question how 
great these were becomes an extremely interesting one 

The statement of these views is an invitation to 
geologists all over the world to search their coasts 
anew, and try to detect evidence of the postulated 
phenomena In the course of this search 1 believe 
lew places will better repay study than Porto Santo, 
in the Madeira group I have on more than one 
occasion directed attention to the small I de Cima, 
separated from the main island by a narrow and 
shallow channel (Boqueirao de Cima), yet possessing 
a very distinct species of snail in great abundance, 
found nowhere else The postulated fall of the sea in 
glacial times would, I think, certainly unite Cima with 
Sie mam island, yet the snail has not passed That 
the snail has evolved in post-glacial times seems 
improbable Between Cima and the mam island 
are some rocks, and on one of these (Sircada) Miss 
Nancy Paterson collected for me some fossil snails, 
Ockthephila obtecta and others I thought at first that 
we had evidence of a submerged island or neck of 
land between Porto Santo and Cima, once supTOrtmg 
a snail-fauna, but now washed by the waves F urther 
investigation, however, convmced me that the Sircada 
^Rock was nothing more than a large piece of the 
^adjacent high cliff of the mam island, which had 
fallen into the sea, carrying the fos^ls with it 
Objection may be made that in postulating long 
constancy of level for the islets Cima and Baixo 
I do not take into account denudation, which would 
have worn them down had they not risen (or the sea 
Jallen) These islets are essentially flat on the top, 
and wear away extremely slowly above, but rapidly 
along the sides, so that we have what may be called 
laUral denudation This can be seen gomg on at the 
present time 

Continuing the investigation, we naturally ask for 
marme pleistocene beds These are to %e found at 
the Campo do Bauco, west of the Villa Baleira on the 
island A wide well has been dug at tius place, 
and if is possible to go down and explore it fnlly At 
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a depth of about 30 feet is a layer of marine pleistocene 
rock, full of shells firmly cemented together This 
rests on dense, dark, volcanic rock, but there is no 
evidence of volcanic activity in the material above 
Far above the marine bed, near the surface, is dense 
sandy rock contaimng snail shells, Plebecula bow- 
ditchiana (Fir ), Ochihephtla iechformts (Sby ), etc 
P bowditchiana is an extinct species, but it is not 
certain that it lived so much later than the marme 
beds, for it might have been carried m shifting sand, 
though it IS a heavy shell to travel m that manner 
Another species of snail, Ockthephila coronata (Desh ), 
was found in the marine layer itself A fine slab of 
the marine deposit, carrying many shells, has been 
presented to the Ilntish Museum I broke up a 
quantity of the material, and submitted a senes of 
the shells to Mr J R le B Tomlin, who has very 
kindly determined them as follows Erato prayen- 
sis Rochebrune, Mttra fusca Swainson, Certthium 
vulgatum Brug , Biltium latreillei Payr (abundant), 
Alectrion tncrassata Mull , Trwta pulex Sol , Rtssoa 
costulata Aid, Alvania testa Ar and Magg , A 
punctura MontJ?), Mangtlta slnolata Sc Natica 
sp^(> macilenta Phil , or perhaps sancta-kelena Smith), 
An^etna calatum A Ad (’), Calhostoma exasperatum 
Penn , Cardtum papillosum Poll, C tuberculatum L , 
Ervtlta castanea Mont , Macrocalhsta chtone L To 
these I may add the common Columbella rusttca L 
which was not submitted to Mr Tomlin A peculiar 
Naticoid and some others were not determined 

This IS a modern fauna, many of the species stiU 
abundant m the sea near by The place is not far 
from the sea, a short distance behind the line of sand 
hills, which are planted with tamansk The level of 
the deposit is little if at all below that of the shore, 
and we are not obhged to postulate anything more 
than a deeper bay, now largely filled up with sand 
This brief discussion merely opens up the subject, 
and it IS to be hoj>ed that some student will pursue 
the matter further, combining a charming holiday 
with profitable research T D A Cockerell 
University of Colorado 
Boulder, 

Febniarv 2i 


The Hermit-Crab and the Anemone 

In Nature of December 2 and 30, 1922 vol no 
(PP 735 and 877), there are two very interesting 
letters from Dr J H Orton on the relationship 
between these animals and the advantages of the 
partnership Many years ago (September rooi) I 
took the opportunity, after a short visit to Mfllport, 
to watch the habits ox the species Eupagurus pndeauxtt 
and Adamsia paUiata, wntch seem alwaj^ to live 
together, the association presumably bemg needful 
for their mutual welfare Possibly my observations 
of these may be helpful m understandmg the ways of 
other Pagundm 

On the occasion referred to, I brought with me 
to Sheffield a specimen of the hermit-crab and 
Adamsia living together To ensure their bemg 
undisturbed during my expenments, they were 
settled by themselves m a small aquarium and 
regularly fed with oysters and coclues 1 thus 
managed to keep tiiem alive and healthy for nearly 
six weeks The Adamsia, as is usual, bad attached 
itself head downwards on the undetside of the shell 
occupied by the benmt-crab, and the two sidta of its 
base had grown upwards and round the shell, so as to 
meet m the centre above the back of the crab, forming 
a tube or sack for its accommodatioo, the crab haying 
far outgrown the small Natica-sh^, which, later, was 
found at the bottom of the sack 
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Matters had thus been arranged between the two 
animals so that, as is well known the head of Adamsui 
hung downwards and its tentacles brushlike, were 
earned over the surface of the sand when the hermit 
crab travelled from place to place Ihe first two 
pairs of the long slender walking legs of the hermit- 
crab were directed backwards in a manner which 
suggested protection of the anemone, but this appear 
ance was misleading, as it was soon found that their 
function, in addition to that of locomotion was to 
steal the food collected by the anemone This was 
effected most cleverly by an underneath upwards 
sweep of the leg the terminal portion of which passed 
through the tentacles of the anemone and carried any 
food found therein swiftly to the mouth of the hermit 
crab It IS interesting to note that these limbs seem 
specially adapted to this purpose The part men 
tioned (the dactyl) m this species {H pndiauxit) is 
long and verv slender and its inner or concave side 
IS beset with a row of many long fine hairs projecting 
inwards like the bristles of a brush, thus forming a 
very effective instrument for sweeping out the mouth 
of the Adamsia At times also the claws were 
doubled under the hermit crab s body and seized the 
food which had been secured bv the anemone At 
first food was supplied for the joint use of the animals 
Later on I experimented ind tried to feed the anemone 
alone but in this I never succeeded as although the 
hermit crab could not see the food it was so instantly 
detected and swiftly swept away as described that 
one wondered how the anemone ever got sufficient 
for its own needs Whether some sensory hairs on 
the dactylopodite had anvthing to do with detection 
I cannot say 

Mv observations seem to show tliat though lioth 
animals benefit the advantages of the partnership in 
this particular cise are very Isrgelj on the aide of the 
hermit crab which in addition to being supplied 
with food mav possibly derive some benefit from the 
Adamsia s power when irritated, of firing a broadside 
of stinging threads through tin numerous porthoUs 
in its sides So far as I can see at present the only 
profit to the Adamsia is that of being carried from 
place to place and thus afforded i better ch nice of 
securing food, for which as has often been pointed 
out the downward direction of the mouth ind 
tentacles is most favourable The anemone may of 
course, derive other advantages which are less obvious 
and the parallel case (to which Dr Orton his direitcd 
attention) of the little tropicil crab Melia tes'iellata 
which carries in each claw a living sea anemone and 
uses It as a weapon and also (like Adamsii) as a 
collector of food suggests the possibilit> 

On the face of it Adamsia and the little anemones 
first mentioned seem to be the willing slaves of the 
hermit-crabs, for P H Gosse s observation in ihsy 
of how r prtdeauxti with its claws transferred the 
Adamsia from its old shell to a new one ( A Year at 
the Shore " pp 241 247), which was later confirmed 
by Col Stuart Wortley {Ann and Mag Nat Hist, 
1863, p 388), seems to show that the hermit-crab is 
the keenly interested active agent in arranging matters 
so advantageously for itself With the common 
hermit-crab (h bernhardus) and Sagartia parasitica, 
however, matters are reversed Here the anemone 
evidently ts^es th§ initiative, and except perhajjs by 
the camouflage, etc , which is afforded bv its nding 
on the whelk-shell occupied by the hermit crab, the 
latter appears to derive no ben^nt The position 
assumed by the anemone is unfavourable to the 
hermit-crab’s sharing m its captures moreover, the 
walking legs of the hermit crab are not adapted to 
secunng a portion, the concave side of the dactyl of 
£ bernhardus bemg smooth and practically free from 
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hairs whilst the limb is otherwise unsuitable for the 
purpose It seems as though S parasitica has taken 
a hint from Adamsia and improved upon it 

Arnold 1 Watson 
Southwold Tapton Crescent Road, 

Sheffield, March 15 


Paradoxical Rainfall Data 

Prof McAdif, in Nature of March 17 p 362 
directs attention to the apparently paradoxical fact 
that the wettest month observed in 37 years at 
Blue Hill observatory fell in June the month with 
the lowest rainfall average whereas the driest month 
fell in March the month with the highest average 
Ihe coincidence is a curious one but less improbable 
than might at first sight appear since the monthly 
rainfall is at many stations extremelv variable 
Some idea of its extreme varnbihtv may be gathered 
from the following table showing the distribution in 
half inch intervals of the rainfall at Rothamsted for 
70 years from March 1853 to i ebruary 1023 



Ihe seisonil effect appears to be more strongly 
marked it Rothamsted where the mean ramf ill (per 
d ly) 111 October is about 54 per cent greater than 
that in April than it is at Blue Hill where the mean 
rainfall (per day) m February is only about 24 per 
cent more than in June Nevertheless, even m the 
Rothamsted data the vanabihty of rainfall in the 
same calendar month is so great that the mean 
values give little or no indication as to which month 
should be expected to score a record for ram or 
drought Indeed, both records are at present held 
by December, which in 1864 gave one sixteenth of an 
inch of ram (o 063) and in 1914 gave 8 103 inches 
R A Fisher 

Rotliamsted Expenmental Station, 

Harpenden, Herts 

O 2 
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Rothamsted and Agricultural Science^ 

By Sir John Russell, FRS 


T he Rothamsted Experimental Station has just 
passed its eightieth year, having been founded 
in 1843 Its study has always been the growth of 
crops, with periodical excursions mto problems of 
utilisation , the method of experiment has always 
been essentially statistical in that the field experiments 
were repeated jear after >ear without modification 
with the result that a unique mass of data has now 
accumulated which is proving of the greatest value 
for statistical investigation 
The work at Rothamsted falls into two great periods 
the first, when Lawes and Gilbert were actively explor- 
ing the possibilities opened up by the knowledge of 
plant nutrition gamed by the early nineteenth-century 
workers , and the more recent period, when close 
study of the soil has revealed certain factors of high 
scientific interest, and, one is constrained to believe, 
ultimately of great practical importance 
The great problem which Lawes and Gilbert set out 
to solve was to account for the fertilismg value of 
farmyard manure The fact was well known, but 
there was no satisfactory explanation Lawes and 
Gilbert proceeded by a method that still — ^after eighty 
years — remams our best It was known that farm- 
yard manure contained three groups of components 
organic matter , nitrogen compounds , and ash con- 
stituents — potassium, calcium and magnesium salts, 
phosphates, silicates, etc They therefore arranged 
vegetation tests with these various groups The old 
idea was that the fertilising value lay in the organic 
matter, but Iiebig, in 1840, had argued brilliantly 
against this view, and suggested instead that the ash 
constituents, especially the potassium, calaum and 
magnesium salts, were the effective agents Lawes 
and Gilbert were prepared to recognise the necessity 
for these mineral salts, but msisted tliat the nitrogen 
compounds were equally required To put the matter 
to a test, they laid out four plots of ground, receivmg 
rejpectively no manure, farmyard manure, ashes of 
an equal amount of farmyard manure, and these 
ashes plus a nitrogen compound (ammonium sulphate) 
The results were as follows 

Produce of Wheat pfr Acre, Broadbalk 
Field, Rothamsted, 1844 

Cram Straw 
(bush ) (csrtt ) 

No manure 16 1120 

Farmyard manure (14 tons per 

acre) 2a 1476 

Ashes of 14 tons of farmyard 

manure 16 1104 

Ash constituents + nitrogen 
compounds and ammonium 
sulphate, up to a6J 1772 

They concluded that farmyard manure owes its value, 
not to the organic matter as was for long supposed, 
nor to the ash constituents as Liebig luui suggested, 
but to the ash constituents plus mtrogen compounds 
Now this discovery was of the greatest importance 
‘in plant physiology, but I^wes and Gilbert did not 
fdilow it up m that direction Instead they af^ilied 

« tHaoeutM (Wivered at the Royal tsatitotlOB «t Eridty, ghtcteTT 9 
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It at once to an important, agricultural problem then 
ripe for solution There was then (as nearly always 
now) a shortage of farmyard manure on farms, and 
agriculturists had for generations sought for sub- 
stitutes, but with little success Lawes and Gilbert 
saw that the mixture of ash constituents and nitrogen 
compounds would form an effective substitute, and 
further, that it could be obtained in very large quanti- 
ties, and of course mdependently of farmyard manure 
Geologists had discovered vast deposits of calcium 
phosphate, which chemists had shown how to render 
soluble Engmeers were developing the manufacture 
of coal gas and produemg large quantities of ammomum 
sulphate, while potassium compounds could be ob- 
tained without difficulty from wood ashes Lawes and 
Gilbert therefore proceeded to make mixtures of these 
substances which they advised farmers to use 

Few experiments have proved so fruitful m stimulat- 
ing scientific inquiry — it is still opening up new fields 
at Rothamsted— and in ministermg to human needs, 
as this simple field tnal carried out eighty years ago 
on the Broadbalk field at Rothamsted At first 
fanners looked with some misgivmg upon this new 
kind of manure (which was called “ artificial manure ” 
to distinguish it from farmjard manure, then 
known as “ natural manure ”) , it seemed incredible 
that a harmless - looking powder without smell or 
taste could act as potently os the old-time nchly 
odorous farmyard manure But they soon came to 
recognise its value, and before long they were using 
many thousands of tons a year It is safe to say 
that the remarkable development of British agriculture 
which took place between 1843, when Rothamsted 
began, and 1870, would have been impossible with- 
out artifiual fertilisers Durmg that period British 
fanners kept pace with the growing needs of the popu- 
lation , indeed they did more, for they help^ to 
change the “ hungry ’forties ” mto the more plentiful 
’seventies The use of artificial fertilisers is now 
developed throughout the civilised world and the 
industry has attamed enormous dimensions 

This was the greatest achievement of Lawes and 
Gilbert They did many other thmgs for the farmers 
of theuTday, but this alone leaves us owing them a 
great debt of gratitude 

As the use of artificial fertibsers spread there arose, 
as one might expect, many problems of great scientific 
mterest or technical im^rtance Thus it soon 
appeared that weather conditions profoundly affected 
the response of crops to artificial fertilisers The same 
fertibser mixture which m one season gave results 
fully equal to, or even surpassmg those of farmyard 
manure, would, on the same farm and even in the 
same field, prove a failure m another season This 
is well shown m the fluctuations m yield on the Broad- 
balk wheat field at Rothamsted 

The effect of soil is also sharply marked On our 
heavy soil at Rothfimsted the best results are usually 
obtamed by a fairly liberal use of phosphates, but 
there is less necessity for large dressings of potash 
But on the much lighter soil of Wobnm potash 
is considerably more important, while phosphates 
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iftjre less needed, and, indeed, beyond a certain 
quantity appear to do actual harm It is obvious, 
rtierefore, that a complete manure drawn up on the 
basis of the Rothamsted experiments would fail in 
practice to give the best results on a lighter soil As 
an instance the following may be quoted, this being 
one of a general scheme of experiments organised 
from Rothamsted 


Barley Light Sandy Sou in Suffolk, 1922 

Bush per acre 

Complete artificial manure 215 

Incomplete manure phosphate 
omitted 27 5 

No manure 16 o 


_ In this instance the omission of phosphates has raised 
■ the yield bv 6 bushels per acre As against this, an 
array o^stances might be brought from clay farms 
^'J^JVi^bosphate is the one and only thing that 
crop mcreases Anv one who had to deal with 
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Fig I —Yields of wheat from Droadhatk pltJU manuretl withxomplete 
m-inures a^ud^ f«rm>Ard ^manure lespectively compared 


farmers’ problems could multiply apparent contra- 
dictions and inconsistencies of this kind When one 
collects, as we have done at Rothamsted, the results 
of field trials with artificial manures made in different 
parts of the country they seem at first to be simply 
a tangled mass of unrelated facts 
Now It is the business of the man of science to sort 
out a tangle of this kind, to reduce it to order, to find 
the general principles runmng through it, and finally 
tq prove the correctness of his conclusions b\ being 
aWe to predict with certainty what will happen in 
^ven conditions The recognised method of pro- 
cedure IS to discover the vanous factors at work and 
ihvestiga^ them one at a time This is being done 
^ Rothamsted in two ways by field observations, 
and by quantitative laboratory measurements Ob- 
^vetnons m the field show that each of the fertilis- 
ing Substimces — phosphates, potassium compounds, 
i^srogen compounds, etc-^in addipon to its general 
tti increasmg plant growth, produces certain 
ipe^c effects vWiich niay be of ^vantage, or may 
W 8 difeadVantage to the plant m the particular con- 
flidOtts IB which It happens to be growing Thus, 
l^wayhates have a special mfiuence in hastening the 
processes, which no doubt accounts for the 
faults just qudted In the dry conditions 
soil, ripening » already too early, and any 
an already short growing season cuts 
VOL. n 1] 


down the yield , m cold, wet distnets, however, this 
property is very valuable 

In the early stages of the plant’s life phosphates 
stimulate root development to a marked degree , this 
IS well shown m their effect on swedes Nitrogen 
compounds tend to increase leaf development and 
give greater vigour Hif growth, but beyond a certain 
point the advantage is counteracted by a loss of 
resisting power, and the plants may fall victims to 
attacks of disease Crops — especially cereals — may 
be unable to stand up against the weather and may 
become “ lodged ” Inde^, the proper adjustment of 
plant nutnents affords plant pathologists one method 
of dealing with plant diseases 

Qualitative observations of this kind, while of high 
value, are not entirely sufficient it is necessary to 
have quantitative measurements of as high an order 
of accuracy as possible At Rothamsted this is done 
by means of water cultures and pot experiments , 
all the factors are controlled as closely as possible 
and the results are plotted on curves which can be 
studied in detail I his method was developed ex- 
tensively bv Hellncgel and is now in common use in 
agricultural laboratories 

The method naturally invites mithematical treat- 
ment, and attempts have been made, notably by 
Mitschcrlich, to express the curve by equations 
There is a seductive look about a mathematical formula 
which rarely fails to appeal to the biologist, but as 
a rule the number of experimental points obtained is 
much too small to justify mathematical treatment, 
and It IS not surprising that mvcstigiUors fail to agree 
Ten years igo the fashion was for logarithmic curves , 
now It IS for sigmoid curves, which are probably 
nearer the truth, though not yet a complete expression 

This method of studving single fictors is pushed 
to a high degree of refinement in plant physiology 
laboratoiies, such as that of the Imperial College 
under Prof Blackman, or that tinder his brother at 
Cambridge, and there can be little doubt that the 
effect of individual factors on the plant will ultimately 
be well known All this work iv giving valuable 
mformation as to causes and principles 

These curves show the relationship between yield 
and plant food supply at one particular temperature 
which remains constant, uid one particular water 
sujiply which also remains constant But a completely 
different sc t of figures would be obtained if the tempera- 
ture were different or if the water supply were altered 
Supposing one wished to take account of the effect of 
water supply as well as food, one would draw a series 
of curves, which would properly be expressed as a 
surface, and this has been done by one of the Rotham- 
sted workers — Mr J A Prescott — to show the effect 
of nitrate supply and spacing on the yield of maize 
m Egypt The experiments had the advantage that 
the climatic conditions are less fickle there than here 
It would be of the greatest interest to obtam such 
surfaces for other pairs of factors 

If an attempt were made to study factors three at 
a time, it would be necessary to prepare a series of 
surfaces and to embody them in a figure in four dimen- 
sions, which is certainly beyond the capacity of the 
ordinary agncultural investigator But in agricultural 
field work die factors do not vary one at the time, or 
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even two or three at the time , there may be half-a- 
dozen variables This, of course, enormously com- 
plicates any attempt to apply to field conditions the 
results obtained by these single factor physiological 
experiments It is possible that when the ph>sio- 
logists have completely elucidated all the single factors, 
some one will be able to synthesise the material and 
build It into some great conception or expression that 
will contain all, and thus account for the field results 
But history shows that the genius capable of effecting 
a synthesis of this sort is very rare and might have 
to be awaited long 

We have therefore adopted another method at 
Rothamsted, which is being worked alongside of the 
single fat tor method Statisticians have, during ret ent 
years, been evolving methods for dealing with cases 
where several factors vary simultaneously These 
methods have been applied by Mr R A Fisher to the 
Rothamsted field data, and he has been able to trace 
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certain statistical reguhrities which foreshadow the 
possibility of important developments 
Thus, the yields on the Broadbalk wheat field vary 
every year, apparently in a most erratic manner 
But analysis of the figures showed that the factors 
causing variation could be disentangled and expressed 
quantitatively , there are slow changes in the field, 
such as dianges in the amount of weeds, etc , deteriora- 
tion of soil , and weather changes such as rainfall, 
temperature, etc (Fig 2) 

As might be expected, the effects differ according 
to manurial conditions , e g the influence of weather 
vanes with the manure Important differences appear 
between farmyard manure and artificials The vana- 
tion m yield is less where farmyard manure is given 
than where artificials are used Further, the so- 
called complete manure appears not really complete 
at all , there is soil deterioration going on , but with 
farmyard manure no such deterioration is produced 
The different kinds and quantities of artifia^ manures 
produce different effects on the variation m yield, 
the magnitude of which has been worked out 
Having disentangled the factors Mr Fisher has 
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proceeded to analyse the effect of ramfall, and he 
finds that part of the weather effect is predictable 
when rainfall is known Ram above the average m 
autumn is somewhat benefiaal , m winter and in 
summer it is harmful, and m spring it is less fre- 
quently harmful As before, the effects are much 
more pronounced with complete artificials than with 
farmyard manure The actual facts have long been 
known in a general way, but here is an exact quantita- 
tive measurement 

The great advantage of this statistical regularity is 
that It indicates the possibility of expressing in terms 
of chance the influence of the weather, soil, etc , on 
crop yields We hope ultimately to be able to say 
to the farmer, given such and such conditions of soil 
and weather, the chances are so many to one that such 
and such an increase of yield will be obtained by the 
use of a specified fertiliser The expression would 
he understood by every farmer, and he would readily 
decide whether to take the risk or not 
Much greater results would also follow At present 
the farmer cannot cover his risks of low yields by 
insurance, the companies not yet having sufficient 
data We hope and believe that these statistical 
investigations will afford the basis on which such 
data will be obtained At present the position ap- 
proximates to that of life insurance m the eighteenth 
century, when the statistical regulanty of mortality 
was first established, after which the first life tables 
could be constructed There still remains a mass of 
detail to work out, but the fundamental problems are 
now being attacked, and we see no reason to regard 
them as insoluble If the expectancy of crop yields 
proves to be calculable the farmer will be able to 
insure himself against crop failure, and so meet one 
of the worst vicissitudes of his troubled life bv merely 
taking out an insurance policy— perhaps even by 
subscnbmg to a particular newspaper 
We are constrained to admit that the work is still 
far from completion, and in the meantime agriculture 
has fallen on 'difficult days and farmers are turning 
to us to ask how they can obtain large crops in the 
most economical way It is not general principles 
they want, but particular instructions 
We are not m a position to give an absolute clear- 
cut prescription to any farmer, but we are gomg a 
long way to meet him Some of our field experiments- 
of special mterest or importance are being repeated 
at other centres where soil and climatic conditions 
are all different The results are compared with ours, 
or with others that liave been obtained, to ascertain 
how far or m what direction any of our conclusions 
would need modification in a particular district 
We now return to an important result to which 
I have already referred Over a period of y'cars the 
artificial manures have not proved quite as effective 
as farmyard manure , there has been more variation 
m yield and they have not so well mamtaincd the 
fertility of the soil as farmyard manure has done 
On some crops the effect is marked , clover responds 
better to farmyard manure than to artificials It 
appears then that Lawes’ and Gilbert’s views that 
the fertiliser value of farmyard manure lay in its 
ash constituents plus nitrogen compounds is only a 
first approximation, and that farmyard manure does 
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something or contains something which artificial I 
manures do not This difference we are now engaged 
in exploring 

The same method of procedure is used as in study- 
ing the effects of artificial fertilisers A full scientific 
investigation into the causes is earned out, but simul- 
taneously an attempt is made to find some working 
solution of the fanners’ problems The shortage of 
farmyard manure is still as acute as ever, and to keep 
more animals with the view of making more is un- 
economic At Rothamsted we have attempted to 
produce farmyard manure from straw artificially and 
without animals This has been done by Mr E H 
Richards and Dr Hutchison by simulating the essen- 
tials of the natural process, namely, watering straw 
with a salt of ammonia (actually ammonium sulphate, 
but calcium carbonate is mixed with the straw), and 
leaving the heap so that the air can get in and the 
organisms can do their work The product is not 
yet equal to the natural substance, but it is steadily 
being improved, and the very serious difficulties are 
gradually disappearing in Mr Richards’s competent 
hands ] I'lve years ago a few ounces only of this 
artificial farmyard manure had been prepared , last 
year several thousand tons were made on various 
farms m different parts of the country, and the news 
IS spreading The serious problem of developing the 
work from the laboratory to the farm scale has been 
possible through the generous and public-spinted 
action of Lord Flveden There seems here the possi- 
bility of aid to the farmer and of the development of 
an important new industry 

Meanwhile a full scientific investigation is being 
carried on to discover wherein farmyard manure differs 
from artificials One in^portant difference is already 
knowirand is being investigated by Dr Keen Farm- 
yard manure opens out the soil particles leaving bigger 
pore spaces , it allows of the retention of more moisture 
and the better circulation of air All these effects are 
beneficial ^ 

There Is also another difference Faring ard manure 
and also plant residues (which are substantial!) the 
same thing) decompose in the soil, giving nse to many 
substances of different types The plant foods are 
among the end products indeed, in natural condi- 
tions, and, to a large extent, in farms and gardens 
4IS0, It IS in this way that plants obtain their food 
In'“'8smg artificial manures we supply these end pro- 
ducts at once mstead of waiting for them to be liberated 
gradually by the natural decomposition Further, 
we do pot by any means know the whole of the pro- 
,j'C6sscs whereby plant food is made But there are 
certam mtermediate products, and it is quite possible 
that some of these may have a special effect on the 
growmg plant Curious stimulating effects are pro- 
duced by substances formed when soil is steamed 
or when oxidation is accelerated by addition of char- 
totil, and we h#ve obtamed the same results with small 
dppntities of picric acid , such bodies might well be 
formed as intermediates in the decomjiositMMi of farm- 

ard manure The whole effect suggests an action 

fee that of the vitamms of plant physiologists or the 
ttuxiniones of the late Prof Bottomley The chemical 
, d^pwiment at Rothamsted, under Mr Page, is follow- 
dtrt the process, and the botanical department, 
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under Dr Winifred Brenchley, will test any inter- 
mediate products which may be obtained 

\ further important factor, which probalily governs 
the whole situation, is that a great part of the process 
of decomposition and plant food production appears 
to be brought about by living organisms in the soil 
Simultaneously, therefore, with the chemical and 
botanical investigations, the various biological depart- 
ments are busily engaged in studying the organisms 
that arc doing the work 

It IS a wonderful story that is bemg revealed The 
soil IS shown to be the abode of a vast population of 
living organisms of the most varied kind Some of 
them are remarkably small , among them one which 
brings about the last stage in the formation of nitrates 
—an organism which Rothamsted just missed forty 
years ago another, also just missed at Rothamsted, 
which has the remarkable property of fixing nitrogen 
in the nodule of the clover plant Others are larger 
and more easily picked out, but their exact place in 
the soil economy is not easy to determine probably 
the) are concerned in the preliminary stages of the 
decomposition 

It IS impossible to peer into the soil with a micro- 
scope, so that mdirect methods of exploration have 
to be used At Rothamsted the organisms are counted 
and the work they do is estimated by some chemical 
pro( ess virtually we take a census of population and 
production in the soil Like other census methods, 
it IS comparative only a single census is not much 
use , It IS not until several have been taken that one 
can find how the numbers and activities of the popula- 
tion are being affected by various conditions The 
census is therefore repeated periodically and the 
results plotted on curves from which it is possible 
to deduce the effect of various factors on ^he particular 
organisms counted 

These curves brought out the remarkable result 
that pirtial sterilisation increased bacterial activity, 
and investigation showed that the normal virgin soil 
must contain other organisms besides bacteria — organ- 
isms, moreover, which were detrimental to bacteria 
and tended to keep their numbers down A search 
for such organisms showed that protozoa were present 
many forms have since been found in the soil, some 
of which are known to fied on bacteria Mr Cutler 
has discovered how to count them, and with the co- 
operation of willing workers has succeeded m carrying 
nut perhaps the most remarkable census yet made 
of the bactenal and protozoan population of a natural 
field soil Before the census began many months 
were spent in perfecting the methods and technique, 
and in makmg preliminary studies of the soil Ihe 
details were carefully arranged with the statistical 
dejiartment, and it was decided to take the census 
many times at short intervals Time to a bacillus 
or a protozoan is a different thing from what it is to 
us, and mstead of taking the census every ten years, 
or even every ten days, it was taken daily, and at the 
same hour everv day Many repetitions were needed 
so that the statistician might feel safe in drawing 
com fusions from the data The census was therefore 
made ever) day for 365 consec uUve days, and no less 
than seventeen different organisms were enumerated 
A team of hve workers kept the investigation going 
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without intermission — Sundays, Bank Holidays, and 
Chnstmas Day — for a whole year A mass of data 
was obtained of high statistical value which is provmg 
of the greatest importance m the study of the soil 
population One of the most mterestmg results was 
the proof that the soil population is not steady m 
number as had always been assumed, but is m a violent 
state of flux Every organism observed — protozoon 
or bacterium — showed great daily variations, which 
seemed to be independent of external conditions At 
least one showed a two-day periodicity The fluctua- 
tions of the amoebae were of special mterest as they were 
exactly the reverse of the bacterial fluctuations Close 
exammation of the curves leaves no doubt that the 
fluctuations of the amoebae cause the fluctuations of 
the bacteria, high numbers of amoebae causing low 
numbers of bacteria, and low numbers of amoebae 
allowing bacterial numbers to nse but why the 
amoebae fluotuate remams a mystery 
In the case of bacteria it has been possible to make 
even closer observations A census organised by 
Messrs Thornton and Page has been taken each two 
hours for several days aind nights , but again the same 
wonderful fluctuations are seen As might be ex- 
pected, the amount of work, as measured by the nitrate 
present, alters from hour to hour But the curve was 
not (juite what was expected the mcreases m amount 
of nitrate could be understood as representing the 
work done by bacteria, but the decreases were more 
difficult to explain There was no ram to wash it 
out and there were no plants to take it up , yet the 
nitrate tends to disappear The results suggest that 
some organism is absorbmg it Alga: and fungi could 
both do this, and both are found in the soil Dr Muriel 
Bristol and Dr Bnerley are closely studying them 
Perhaps even more remarkable than the daily 
changes are the great seasonal changes It appears 


that the whole soil population is depressed m ^nter 
and in summer, and is upUfted m spring and autumn 
How this comes about we do not know The pheno- 
menon does not seem to be confined to the soil , the 
algee m a pond and the plankton in the sea, like the 
organisms in the soil, all seem to feel the joy of spring , 
It IS as if Virgil had got hold of some great truth m 
natural science, which we have not yet been able to 
express in cold scientific terms, when he says that m 
spring “Aether, the Almighty Father of Nature, 
descends upon the earth, and blending his mighty frame 
with hers, gives life to all the embryos withm ” 
(“Georgies,” Bk II 11,324-327) 

The number of organisms m one single gram of soil — 
no more than a teaspoonful — often well exceeds 40 
millions This looks big, but it is difliicult to form an 
idea of Its immensity If each unit in the whole array 
could be magnified up to the size of a man and the whole 
caused to march past in single file, they would go m a 
steady stream, every hour of the day and night for a 
year, a month and a day, before they had all passed 
We must thmk then of the apparently lifeless soil which 
we tread beneath our feet as really throbbing with life, 
changing daily and hourly in obedience to some great 
laws which we have not yet discovered , pulsating with 
birth, death, decay, and new birth And if the wonder 
were not sufficient, we know that in some way these 
lowly organisms are preparmg the food for our crops — 
the crops on which we ourselves feed It is possible— 
It IS even probable — that our attempts to learn some- 
thing of this wonderful population may lead to some 
degree of control which would have valuable economic 
results But even if this never happened the work 
would still be justified because it shows to the country- 
man something of the abounding interest of his daily 
task and of the infinite wonder of the soil on which he 
spends his life 


The Present and Future 

T hough shipping and shipbuildmg are passmg 
through a period of severe depression it is 
generally considered that more prosperous times are 
m sight The War, as is well known, occasioned 
tremendous losses to the shipping of the world — ^we 
ourselves lost over seven miihon tons — but this has 
been more than made up, and the latest edition of 
Lloyd’s Register Book shows that there are afloat 
to-day, exclusive of sailmg vessels and vessels under 
100 tons, some 29,000 steam and motor ships of a total 
tonnage of 61,000,000 tons This is an mcrease of 
some 14,000,000 tons on the figures for 1914, but 
while in that year the United Kmgdom own^ nearly 
44J per cent of the world’s sea-going steam tonnwe 
our present proportion is just over 33J per cent In 
spite of this, we are still the greatest users of ships 
and the greatest builders of ships, though to-day 
shippmg returns are only too eloquent of ships laid up, 
berths empty, shops closed, and machmery idle 
While Ais IS the case, the competition for Such 
orders as are to be obtamed has forded all designers 
to' study more closely than ever the economics of 
shipbuildmg and marine engineering, and a vast 
amtount of mvestigation and research is being earned 
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of Marine Engineering 

out Especially noteworthy are the mquiries bemg 
made mto the respective advantages of the steam 
engme, the steam turbine, and the oil engme As a 
result of this, the shipowner is to-day offered a be- 
wildermg vanety of machmery of vanous types, all 
of which have their respective ments A quarter of 
a century ago manne machmery was more or less 
standardised Practically every ship built then was 
fitted with cyhndncal boilers bummg coal, and triple 
expansion engines Of the 61,000,000 tons of shipping 
referred to above, 51,000,000 tons are still dnven by 
such engmes Remarkably successful as it has been, 
the reciprocating steam engme, however, has long been 
superseded m naval vessels and fast liners by the 
steam turlnne, and now its very existence is threatened, 
on one hand by the turbme combined with mechani- 
cal, bydrauhe, or electric transmission gear, and cm the 
other hand by numerous forms of the Diesel mtemal 
combustion engme 

Hie present position of the manne steam turbine is 
scarcely less critical than that of the tnple expansion 
engme It is twenty-one years smee the marine 
steam turlane was used commercially, and it is esti- 
mated that turbines of m<n« than 50,000^000 horse* 
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pdSwer have been fitted m ships 1 here are many types, 
such as those of Parsons, Curtis, Rateau, De Laval, 
Zoelly, and others, but it was the Parsons turbine 
'Which led the way Originally the turbine was con- 
nected directly to the propeller shaft To be economi- 
cal, however, the turbine should run fast and the 
propeller slow To achieve this object, Sir Charles 
Parsons mtroduced helical tooth gearing, the turbine 
shaft havmg a small pmion which geared into a large 
wheel in the propeller shaft Such single reduction 
gearmg was successfully tried in the s s Vespastan in 
1909 Since then double reduition gearmg, con 
sisting of a tram of four wheels, has been largely used 
In this arrangement the pinion m the turbine shaft 
drives a wheel on an intermediate shaft, and a pmion 
m the second shaft drives the wheel m the propeller 
shaft By this means it is possible to run the turbine 
at three or four thousand revolutions per minute while 
maintaining a suitable propeller speed One of the 
finest examples of such gearmg is found m the latest 
liner of the Canadian Pacific Railway Company, the 
Emprets of Canada Completed last summer, this 
vessel is the largest passenger ship running m the 
Pacific Of 21,520 tons, she is driven by twm sets of 
Brown Curtis turbines, each set havmg H P , ist I P , 
and I P , and L P turbmes, which drive the propeller 
through double reduction gearmg The mam gear 
wheel on the propeller shaft alone weighs 65 tons, 
while one complete set of gearmg weighs about 
200 tons Additional mterest attaches to this in- 
stallation, due to the application of the pnnciple of the 
nodal dnve devised by Dr J 11 Smith, of Belfast, m 
order to avoid trouble due to torsional oscillations of 
the various shafts 

But while mechanical geanng of this kind has been 
used extensively, there have unfortunately been 
serious failures which have given rise to more than a 
little doubt as to the trustworthiness of such gearmg 
The elucidation of the causes of the failures is among 
the most pressmg pro^ilems facing the marine engineer 
References to this were made in the recent presidential 
addresses of Engr Vice-Admiral Sir George Goodwin, 
Dr W H Maw, and of Prof T B Abell to the Institute 
of Marme Engineers, the Institution of Civil Engineers, 
and the Liverpool Engineermg Society respectively, 
and the urgent need for further research was pointed 
, CHit Failures occur from the wearing or the breakmg 
tft the teeth In some instances where wear has taken 
place the trouble has not been serious, and with further 
use the condition of the gearing has improved When 
fracture takes place the broken pieces sometimes fall 
clear of the wheels, and the damage is slight If, 
however, the broken teeth are caught m the wheels 
^ distortion and crushmg takes place immediately, and 
the gear wheels are rendered useless The causes of 
failure have been variously ^sipied to inaccurate 
cuttmg of the teeth, want of wigipnent of the shafts, 
improper dAign, unsuitable or faulty material, and 
^ the occurrence of excessive torsional vibrations m the 
shaftmg and geanng This latter sufiiect has been dealt 
with recently mavaluablepaper by Messrs A T Thome 
^ And J Calderwood, Vead before the North-East Coast 
Iwtitution of Engufters and Shipbuilders 

improvements m steamships, whether dnven 
|d>|‘'tftrtlines or reciprocating engmes, have been largely 
2 788',* VOL III] 


concerned with the stokehold Though cylindntal 
boilers still remain the rule, water-tube boilers are 
being fitted in mcreasmg numbers, and m such vessels 
as fast torpedo craft and cross Channel steamers the 
combination of the water-tube boiler with the geared 
turbine is likely to hold its own for a long time The 
water-tube boiler leads to a reduction m weight, it 
can be forced at a high rate of combustion, and it is 
admirably adapted for use with oil fuel Naval 
vessels have used water-tube boilers exclusively for 
many years, but it is only recently the mercantile 
marine have taken kmdly to them The most notable 
example of the use of water-tube boilers m a merchant 
ship IS found m the White Star liner, the Majestic, the 
ex-German ship Bismarck, which it is anticipated will 
run the Mauretania very close for the blue ribbon of 
the AtlantK The world’s greatest ship, the Majestic, 
IS 912 feet long, and displaces, when fully loaded, 

64.000 tons The turbmes, originally designed for 
66 000 S If P , are supplied with steam from 48 water- 
tube boilers of the Yarrow-Normand t\pe These 
have a total heating surface of 220,000 sq ft , or some 

40.000 sq ft more than the boilers of H M S Hood 
Like most of the Atlantic liners the Majestic is now 
fitted for burning oil fuel Some 15,000,000 tons of 
ships bum oil instead of coal to-day, and provided 
supplies of oil prove sufficient, the time is not far distant 
when the coal-burning ship will be obsolete When 
used under boilers three-quarters of a pound of oil will 
do the work of a pound of c oal Then, too, the use of 
oil-fuel leads to a great reduction m the stokehold 
staff, and from the shipowners’ point of view it has 
the advantage of makmg it possible to reduce the 
time of a ship m port The Olympic, for example, can 
fill her oil-tanks m six hours , coalmg used to take 
4i days 

It IS not, however, with the recipiocatmg engme or 
with the steam turbme that the future of marine 
engineermg appears mamly to lie, but with the Diesel 
internal combustion engine Diesel brought out his 
engme so long ago as 1893 Its success ashore has 
been remarkable For driving ships it has had to 
serve a long probation The Atlantic was first crossed 
by a Diesel-driven ship in 1910 Since then its pro- 
gress has been more rapid, and practically all marme 
engme builders have taken up the construction of 
Diesel engines of one form or another The motor 
ship has undoubtedlv come to stay, and the placing of 
an order by the Union Steamship Company of New 
Zealand with the Fairfield Company for a motor 
driven vessel of 20,000 tons with a speed of 18 knots 
marks an important epoch m its history This notable 
vessel will be 600 ft long, and will be driven bv four 
sets of Sulzer two-cycle Diesel engines of an aggregate 
power of 13,000 H P This is twice the power of any 
motor vessel running at present Such a step is 
evidence of the degree of trustworthiness and success 
achieved by the motor ship 

The credit of building the first motor passenger Imer 
belongs to the Elder Dempster Line, which ( ommissioned 
the Aba for its West African trade last year, and 
has now placed the Adda on the same run Other 
companies are following the lead thus given, and while 
m 1914 there were only 297 motor ships afloat there are 
now 1620, with an aggregate tonnage of more than ohe 
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and a half million tons Shipowners have the choice 
of a dozen types of Diesel engines, such as the Bur- 
meister and \Vain, the Werkspoor, the Sulzer, the Beard- 
more, the ( ammellaird-Fullagar, and the Doxford, 
some being of the four-cycle and some of the two-cycle 
tvpc Ihese engines differ in many respects, but all 
have the same characteristic in being more economical 
than the steam engine Mention may also be made of 
the experiment being carried out with the Still engme, in 
which the top of the piston is acted upon by the pressure 
of the burning gases while the underside is acted upon 
by the pressure of steam raised in a small lioiler heated 
by the exhaust gases 

In addition to the advocates of the steam turbine 
and the Diesel engme there is yet another school of 
engineers which believes the future of marine propulsion 
lies with what is known as the electric dnve This 
system has been developed far more in America than 
on this side of the Atlantic, and all recent capital 
ships for the United States Navy have eleitnc trans- 
mission In these vessels oil-fired boilers supply 
steam to Cuitis turbines drivmg electric generators 
which supply current to the motors on the propeller 
shafts The general adoption of such a system, it 
was pointed out by Prof Abell, may lead to remarkable 
alterations m the plans of ships, as the engine-rooms 
can be placed between decks or otherwise as thought 
most suitable A turbine-electric plant involves the 
use of boilers, turbines, condensers, generators, and 


motors, but an alternative is to replace the boilers, 
turbines, and condensers by Diesel engines The 
various proposals have been reviewed in his book on 
“ Flectnc Ship Propulsion ” by Commander S M 
Robinson, of the United States Navy He there 
divides both naval and mercantile vessels into classes, 
and states which type of machinery he considers most 
suitable For the cargo tramp he would have Diesel 
engine and electric drive, for other merchant vessels 
and for large war vessels steam turbines and electric 
drive, while for destroyers and light cruisers he would 
retain geared turbine 

From the foregoing it will be seen that the whole 
practice of marine engineering is, as it were, in the 
melting pot, and what the standard form of marme 
propulsion will be in the future is difficult to see 
Given trustworthmess, it is economy which has the 
decidmg influence , economy in weight, economy in 
space, economy in upkeep, economy in fuel What 
the contmual striving after economy has done m the 
past can be judged by the fact that, fifty years ago, to 
convey a hundred tons of cargo a mile required i8 to 
20 lbs of coal , to-day the same result is obtained with 
ij to 2 lbs of oil I'lnality was thought bv some to 
have been reached when the compound engine was intro- 
duced Great advances have been made since then 
But while it may not be possible to effect revolutions 
on the scale of the past, the time is far distant when 
improvements will be impossible 


Obit 

Sir James Dfwar, F R S 

C IR JAMES DEWAR died at the Royal Institu- 
tion, in his eighty-first year, on March 27 He 
had been working in his laboratorv until late on the 
night of March 20 and was taken ill in the early hours 
of the following morning 

Our scientific edifice is thus suddenly deprived of 
one of Its mam pillars , we shall not easily appraise the 
loss The immensity and sustained originality of his 
genius, the service he rendered to our civilisation, can 
be but insufficiently appreciated outside the small 
circle of intimates who witnessed his work and, havmg 
penetrated through the thick mask of modestv and 
reticence which he habitually wore, could disregard his 
sometimes brusque, inconsequent manner, his volcanic, 
torrential outbursts of picturesque criticism — knowing 
these to be but the expression of an extreme intensity 
of conviction and purpose and an overmastering 
honesty At heart he was full of human sympathy, a 
most gentle and lovable nature — but the presbyter was 
ever m him 

As an experimentalist Dewar stood alone there has 
never been a greater, probably none so great Science j 
loses in him a worker of peculiar breadth of onginahtv, | 
a most fascinating character , how much the world is 
poorer it little knows He was of a type— almost 
primitive, m this competitive age, in honesty of pur- 
pose — now fast becoming extmet, a lineal descendant 
of his great countryman, Joseph Black, in no way less 
successful than his jiredecessors. Young, Davy and 
Faraday, m adding to the reputation these pioneers 
created for the Royal Institution as a centre of saentific 
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discovery and invention He also made it a social 
centre of great attraction and cast over it an aesthetic 
spell which It had not previously known Davy 
sought society but did not fashion it Dewar could 
rarely be persuaded mto it but became himself noted 
as a host, on account of his own great conversational 
power and the beauty of the surroundings he accumu- 
lated his home was the salon of science and art 
As a lad Dewar met with an accident which, m after 
life, he regarded as fortunate Fallmg through the 
ice, he contracted rheumatic fever and was long unable 
to attend school but became intimate with the village 
joiner In those days, Scotland having been m close 
commercial relation with Italy, fiddles abounded and 
the lad had musical tastes With his own hands he 
made several violins, from one of which we heard the 
sweetest of music conjured forth, by a skilled lady per- 
former, on the otcasion of the celebration of his golden 
wedding less than two years ago He always regarded 
the trainmg he thus received as the most important 
part of his education and the foundation of the great 
manual dexterity which he displa) ed in his work and 
his lectures He often complamed to me of the sad 
lack of such ability m the modem student His master 
m chemistry was Lyon Plavfair Dewar was one of 
the few who could appreciate Playfair’s great scientific 
ability and were able to gauge the loss of his early 
deflexion into the tortuous paths of politics, which 
Playfair himself regretted in later life The two men 
became fast friends and Playfair was long chief admirer 
of his pupil’s bnlluint ability At one time, I believe, 
PlayBur endeavoured to secure his entry into thedyestuff 
iiMlustry , had Dewar’s masterful energy been operative 
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in this field our position to-day might well have been 
one of unrivalled supremary 

Dewar also came under Kekul^’s influence at Ghent 
Komer was then assistant in the labor.itorv and Di war 
and he became associated in all sorts of devilry — Korner 
being a great practical joker and Dewar a wild young 
Scot The stamp of the organic chemist was thus 
burnt into liis soul at a cntical period- the spell of 
Korner’s marvellous preparative skill being i ist over 
him , he often referred to the time Ills mathematical 
and physical proclivities were thus broadened and he 
became a complete chemist in spirit The Dtwir 
benzene-formula, though an imperfect expression of 
modern knowledge — paper formulae are but short- 
hand expressions of character — has not vet lost its 
vogue His name is also written in the pvndine 
chapter He and I were the first users of sulpliiirie 
chlorliydrol, SOjHCl He did notable work before he 
came south — first with I ait, in which he laid the founda- 
tion both for his later application of a vatuuin m pre- 
ventmg heat exchanges and of charcoal as an absorb- 
ent , and with M'Kendnck, with whom he carried out 
an important inquiry on the physiological action of 
light 

In 1875 he was appointed Jacksonian professor of 
natural experimental philosophy m the Univcrsitv ot 
Cambridge and became the colleague of Prof I iveing 
He never i arried out the prime duty of his offic e— -the 
discovery of a cure tor tlie gout — though in earlv davs 
he sought unsuicesstullv for the qualification which 
might have helped in the work , unfortunatelv he 
only spoilt his digestion and so in later yeirs was per- 
force an cxtraordin vrily careful liver 

Two years after his appointment at ( ambridge hi 
also became Fullerian professor of chtmistrv at the 
Roval Institution, Ixindon He had twice lectured 
there previoush on the work he liad done with 
M'Kendrick The second lecture (March 31 187O), Ills 
trial trip, was probably the most carefulh prepared 
eertamlv the most logical, discourse he ever delivered , 
I well recolleet how fascinated some of us were b\ it 

Even if It be possible for a man to serve two masters, 
the task becomes beyond human power when ghosts 
aid one of them As an artist, Dewar had the innate 
belief of primitive man in ghosts and m the Royal In- 
stitution laboratory, miserable as was the accommoda- 
tion It afforded, the ghosts of Davy and Firrday were 
-^ver about him Let us hope that his sueccssor will 
be gripped by thoughts of the trinity which Dewar’s 
entry into their Valhalla has established 1 <> have 
served the Institution honourablv , in a way to justitv 
mention in history on a par with them, is an achicye- 
ment he, m his modesty, scarcely contemplated as 
possible and yet he ever aimed at it The feeling that 
he had so much exceeded Faradav’s period of office 
and not only maintained but also steadily improved the 
quality of his work, I have reason to think, was year 
by year a mbre and more powerful mamsprmg of action 
m the indomitable fight against circumstances which 
he waged during these late bitter times of strife He 
was a terrible pessimist 

To return to ( ambndge, he found there no tradition 
of jwactical achievi&ment to influence him His col- 
lea^e Livemg and the Master of his College, Dr 
Porter, were perhaps the only men who fathom^ his 
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outstanding ability The crudity of youth was still 
upon him and the free manners of a Sc ottish University 
were not those of conventional Cambridge — his some- 
times imprecatory style was not thought quite comme 
il faut by the good No attempt was made to tame 
him or provide means for the development of his 
special gift of manipulative skill Yet he soon began 
to exercise an influence which probably has had more 
to do with the marvellous recent advance of the 
( heniK il School at Cambridge tlian is commonly sup- 
posed The fine volume of collected researches in 
spectroscopy which Prof Liveing and he published a 
few years ago, is a memorial not merely to their activity 
hut of the example thev set as exact observers in a 
field which, at that time, was in sore need of cautious 
workers And the work he did in London had its 
reflex effect at Cambridge 

Dewar was not great as a teacher His mind was of 
too origin il and impatient a tvpe He never suffered 
fools gladlv and students are too apt to be foolish — at 
our old Universities, even to ajie the part of superior 
beings Ills forte lay in directing competent hands, 
not in forming them He worked himself ind through 
skilled assistants, not through jiupils He was violently 
impatient of failure in manipulation and his work was 
ilmost entirely manipulatory He, therefore, never 
created a school The pitv of it is that circumsUnces 
were such that he never had a properly large staff 
1 hat he ac complished so muc h with the assistance of the 
few aide men who have aided him is proof of his 
c\ct|)tioiiil skill as a dircctc'r It is untortunati that 
the Divv taradav laboratory wefs not from the begin- 
ning organised on lines which would have placed its 
resources in his hands rather than at the disposal of 
undirected individual workers, it is a grievous fict 
that he leaves no followers trained to use his incom- 
parable methods 

Nominallv a chemist Dewar’s work lav in fields of his 
own creation, not borderlands but regions Ijefort un- 
cultiv ited He was no mere experimentalist but an 
artist to his finger-tips and in nose tongue, eve and ear 
—a perfect juelgc of H tin, H ab and Gesang, giving to 
these terms their widest significance, rnusie came 
next to science in liis affections 

fhough deeply read and a great lov er of poetry and 
liter iturc he lacked the gift of ready hterarv expres- 
sion- except in his letters and convers.ition — and was 
often in incoherent lecturer, yet his lectures were the 
most masterly and fascinating displays ever witnessed 
He set a st.indard which has made the Royal Institution 
table remarkable throughout the world Faradav was 
celebrated for the simplieitv of his style - Dewar is to 
lie thought of on account of the daring of his displays, 
the wonderful refinement and appositeness of his 
dcmon^t^atlons, all most carefully arranged and re- 
hearsed m advance He was a great scientific actor, 
playing jilavs with tlie most thrilling of plots and 
entirely onginal special scenery for each performance 
Ills manner, his brogue, even his impatience, gave a 
peculiar charm to the impression he produced , but you 
did well to have been behmd the scenes if you wished 
to gather the full meaning of his message His demon- 
strations were unique in character, few realise the 
infinite lov mg care he devoted to their preparation In 
their simplicity they were often profound I can never 
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forget the impression I received when I first saw him 
bum diamond under liquid air — the gradual accretion 
of the carbon dioxide snow-shower and the blueing of 
the fluid by ozone, also demonstrated bs the lodme 
test Then the rapid uprush of the mercury m a 
barometer-tuht full of air when the tube was cooled 
with liquid hydrogen it all but knocked the top off 
Or again, the production of ozone at the surface of 
solid oxygen by the impact of ultra-vtolet radiations 
At such moments- -and there were many such— the 
heart beat with joy at the significance of his feats of 
mspiration 

To the outside world Dewar is known as the man who 
liquefied oxygen and other gases and as the mventor 
of the vacuum flask— his name will probably go down 
the years on this last account It is due to his memory 
that this should lie spoken of heni eforward as the Dewar 
flask It was his free gift to the public , had he pro- 
tected .xnd developed the invention he might have 
amassed a fortune and fully endowed his chair 

The real value of his work on gases, apart from the 
impetus It gave to the mdustrial use of liquefied air m 
particular, is to be found m the many new directions 
in which he developed the art of inquiry at low tempera- 
tures Perhaps the most illuminating is the inquiry 
into the heat capacities of the elements at the tempera- 
ture of boiling liquid hydrogen the discovery of a 
periodic variation, corresponding with that m atomic 
volume at ordinary temperatures, is not onlv surprising 
but may well prove to be of profound significance in 
the future mterpretation of atomic properties m terms 
of electronic structure 

Like his great predecessor, Dewar leaves a mass of 
material to be interpreted by his successors Un- 
fortunately, he was all too careless m placing his work 
on record Like Turner, he pamted for his own 
pleasure, to give expression to his genius — but too often 
did not put the picture aside for a Ruskm to glory over 

In two essays prmted m the Proceedmgs of the Royal 
Institution — one on the“( harcoalVacuumSeptennatc” 
(1909), the other on the “ High Vacuum Septennate ” 
(1917'' — I have briefly summarised his later and chief 
work at low temperatures , m the latter I also briefly 
review his work generally as Fullenan professor up to 
1917 These essays may serve to guide students With 
him, however, we lose a vast unrecorded experience 

Of late years he had returned to a first love — the soap 
film It saved his life and was his solace, keepmg him 
from utter despair durmg the War He only left it to go 
to his last bed of sickness It is to be feared the record 
of the work is a very imperfect one Those who were 
at his last lecture on Soap Films as Detectors,” on the 
openmg of the Friday evenings this vear, will not forget 
the occasion He was obviously m physical distress 
and feeble but mentally as alert as ever, the artist 
was never more to the fore His appeal was that made 
in Cory’s beautiful Incantation 

My sun is stooping w'estward Entranced Dreamer 
haste. 

There's fruitage in my garden that I would have thee 
taste 

But he was the “ entrancM Dreamer ” — the fruitage 
he‘ gave us to taste was lovely , nothmg so exquisite 
had hejfore been brought m such perfect form under the 
public eye He recalled Young to us , then, playing 
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with a delicate pencil of air upon his liquid lute, he 
made visible, m hues of the rambow, the multitude of 
Its melodies, durmg over a third of his hour He had 
never before lingered so long over a single demonstra- 
tion He knew that we were gazmg upon no mere 
play of colour but upon a dance of the molecules such 
as IS at the root of life — and death ! 

How many of us were serious listeners to the message 
he felt was to be his last, that he was most bent on 
making, to his urgent appeal on behalf of the Institution 
which he had served so long, so well, so nobly — was to 
serve even up to the moment of his death ? He will have 
worked to no purpose if his appeal be unregarded The 
fate and future of science m our country is at stake 
nothmg less The Fgyptions, thousands of years ago, 
could make worthv provision for the soul of a bov king 
of eighteen who had done nothing Surely our civilisa- 
tion cannot be so backward, so thoughtless, so un- 
mindful of Its present peril, that it will not properly 
maintain an altar imd a virile priesthood to keep alive 
the memory of men like Davy, Faraday and Dewar 
in the one way they would all wish — by extending their 
works in the servue of mankind, to its salvation 

H E A 

Prof A S Butli-r 

Arthur Stanliy Builfr, emeritus professor of 
natural philosophy m the University of St Andrews, 
died at his residence at Upper Redpits, Marlow, Bucks, 
on March 3 He was a worthy scion of a family 
distinguished in the church, in education, in letters, 
and m athletics His grandfather, the Rev Dr 
George Butler, senior wrangler, was the distinguished 
headmaster of Harrow, one uncle was Dr Henry 
Montague Butler, master of Trinity College, Cam- 
bridge, whose charm of manner he possessed , another 
uncle was the well-known Arthur G Butler, Dean of 
Oriel, a not undistmguished athlete His father, the 
Rev George Butler, D D , at one time vice-principal 
of Cheltenham College, was latterly Canon of Win- 
chester , his mother, Mrs Josephme Butler, an author, 
philanthropist, and active pioneer m higher education 
of women 

Prof Butler was bom on May 17, 1854 , educated 
at Cheltenham and at Exeter College, Oxford (of 
which his father — a Hertford scholar in his day — had 
been fellow), where he obtained first class m Modera- 
tions (mathematics) and first-class honours m the Final 
School After further study at Oxford, at Cambridge 
m the mechanical workshop under Prof James Stuart, 
and at Liverpool, he was appomted to the chair at 
St Andrews m 1880 

Prof Butler’s experience, especially at Cambndge, 
made him realise how desirable it is that students 
of natural philosophy should carry out some experi- 
mental work m addition to attendmg lectures and class 
demonstrations But like his predecessor, Prof Swan, 
he had the diffiailties of want of accommodation and 
suitable apparatus In the first year at St Andrews 
a special grant provided hun with some necessary ap- 
paratus, and m a few years he succeeded m obtaining a 
good practical laboratory well furnished and then all 
his students were required to do some practical work 

As a lecturer Prof Butler was highly successful 
His lectures to the ordinary class were characterised 
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by definiteness, with clear, simple, and eminently help- 
ful expositions from fundamental prmuples , they were 
illustrated by most successful class experiments and 
demonstrations highly appreciated and much en]o\ed, 
and were occasionally illuminated b) quiet flashes of 
kindly wit these were especially effective on the rare 
occasions when any student tried to make a disturb- 
ance But probably he was at his best in his honours 
class, where his theoretical treatment was often very 
elegant and his demonstrations much to be admired 
Prof Butler was well read, particularly in geography — 
he was a medallist of the Roval Geographical Societv- 
Napoleon’s Wars, and the Peninsular Campaigns For 
many years he did much work as an examiner in 
Mathematics, Pure and \pplied, and in English for the 
Civil Service Commissioners 


Sir William Thorburn, K B P , CB , ( MG 

The death of Sir William Thorburn, on March 18 
at sixty-one years of age, is a loss which will be severely 
felt m the obscure fields of neurology and surgerv 
which his scientific mind and clinical acumen did so 
much to illuminate 

William Ihorbum was the eldest son of the late 
Dr John Thorburn, professor of obstetrics in the 
Victoria University of Manchester, and obstetric 
physician to the Manchester Royal Infirmary He 
entered the Owens ( ollege (afterwards the Vu toria 
University) m 1876 and had a distinguished academic 
career He obtained the B Sc London in 1880, the 
M B and B S in 1884, taking gold medals m medicmc, 
obstetrics, and surgerv, with a scholarship in medicine 
He proceeded to the M D in 1881; and the P R C S 
in 1886 On the death of his father in 1885 he took 
up surgery and held junior posts until he was elected 
on the honorary staff of the Royal Infirmary m i8c)o, 
becommg full surgeon in 1901 and consulting surgeon 
in 1920 


With a particularly acute and logical mind mfluenced 
by the teachmgs of the late Prof James Ross, Sir 
William Thorburn was early attracted to the problems 
presented by injuries of the nervous svstem, and Ins 
first contribution to medical literature was a paper on 
“ Obstetrical Paralysis,” published m the Medical 
Chronicle m 1886 , this was followed by a paper on 
“ Injuries of the Spinal Cord ” published in 1887 in 
Bram In the field of research thus early mdicated 
he was a pioneer, and his work resulted m various 
publications which have made him for many years 
past a recognised authority all over the world on the 
surgerv of the spuial cord 

In 1891 Sir William Ihorbum obtained the Jack- 
soniin prize of the Royal College of Surgeons and was 
later Hunterian professor , he was also president of 
the Neurological Set turn of the Roval Society of 
Medic me 

Sir Wilhim Thorburn was always interested in 
medical education , a first-rate teacher himself, he 
tramed many who arc now teachers in our medical 
schools, and was successivclv surgical tutor, lecturer 
on surgical pathology, professor and emeritus pro- 
fessor of (linical surgery m the University of Man- 
chester His wise adv'cc and willing help were of 
great value to the University, not only in the organisa- 
tion of survical teaching but also m its general policy 
and administration As an examiner he had great ex 
periem e, particularlv at the Royal College of Surgeons, 
where ho was chairman of the ( ourt of Examiners 
and at the Universities During the War he was at 
first, as lieutenant colonel, in charge of the surgical 
division of the Second Western General Hospital, 
afterw irds serving with great distinction as consulting 
surgeon in France and the Mediterranean He was 
knighted m 1919 

Of distinguished personality and strong character, 
with decided opinions, and a fluent and witty speaker, 
Sir William Thorburn will long be remembered with 
affec tion by all who came under his influence 


Current Topics and Events 


As already announced (p 4^9), the Government, at 
the last moment, in deference to the general protest 
dropped its proposal to make a charge for admission 
to-^e British Museum It was agreed m the House 
of Commons on March 26 to delete the clause in the 
Fees (Increase) Bill which gave power to the trustees 
of the museum to make regulations imposing charges 
for admission The old Act of Parliament remains 
m force, under which the Bntish Museum is, in the 
words of Sir Hans Sloane, preserved and main- 
tained, not only for the inspection and entertainment 
of the learned and the cunous, but for the general 
use and benefit of the public to all posterity ’ The 
pubhc, which has saved its rights, should be grateful 
to the trustees that they did pot adopt the easier 
Ooutse of accepting the Govemrtient proposals Had 
they done so they would no doubt have placated a 
'Ereisnrv rightly eager to cut down the estimates 
TJjey preferred, as trustees for the nation, to take 
bj|^r ground As a consequence it seems probable 
tl^t tb^ will have to renew the fight for an adequate 
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appropriation if not on this budget at all events 
next ye ir Letthepublu an J especially Hu scientific 
public be quite clear on this matter Nobody will 
wish to g im his freedom of admission it the cost of 
hampering the curatorial and scientific work of the 
museum But that this would be seriously hampered 
by any further reduction there is no doubt When 
such items as printing, binding, glass-ware and cases 
for storage and exhibition are about doubled m cost, 
even an amount equal to the pre-war grants is hope- 
lessly inadequate No cutting down can be tolerated 
Let the trustees continue to maintain a firm front 
in the highest interests of the nation, and they will 
be assured of national supjxirt 

According to an evidently inspired article in the 
Children s Newepaper for March 17, Dr Alfred Darnell, 
of Edinburgh author of a well known ‘ Text-book of 
the Principles of I’hvsies,” has elaborately recon- 
sidered the w'hole theory of the Michelson-Motley 
experiment to his satisfaction, and has come to a 
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revolutionary conclusion Dr Daniell does not care 
to debate whether the shift of interference bands 
expected by Michelson is likely to occur, or whether 
the smaller value elaborately worked out towards the 
end of his life by Prof Righi of Bologna is more likely 
to be correct I'or according to him it is not the shift 
of bands that is important but the fact that such 
bands appeir at all He has tone meed himself that 
in the Michelson experiment no interference bands 
ought to appear unless there is an enormous relative 
motion between earth and ether Hence from the 
fact that interference bands do appear ir every 
repetition of the experiment. Dr Darnell concludes 
that such relative motion, amounting to 12 000 miles 
a second, is proved to exist As the interference 
part of the Michelson - Morley experiment is of a 
straightforward and elementary character it is 
difficult to understand how Dr Daniel! can have 
persuaded himself and can seek to persuade others 
that a motion of the ether is necessary in order 
to account for the appearance of interference bands 
when a beam of light is split into two halves and after- 
wards reunited The premises upon which this de- 
duction IS based are not clearly stated in the article 
though several equations are given from which it is 
apparently deduced, but they must include an error 
which Dr Daniell has overlooked 

Sir Arthur Keith, in the first of his Hunterian 
I ectures on " Man's Posture its Evolution and 
Disorders ' which appears in the Bnhsh Medical 
Journal of March 17 reviewed the results of recent 
investigations which throw fresh light on how, when, 
and where man came by hts erect attitude He 
pointed out that extinct forms of man indicate that 
the upright carriage of the head was evolved later 
than the human form of the lower limb, of which 
the origin must be sought in Miocene or possibly 
Eocene times He distinguished three phases of 
evolution In the hylobatic phase the gibbon was 
differentiated from its cousins, the Old World and 
New World monkeys, by postural adaptations of 
bones and muscles in virtue of which it was ortho- 
grade and human in type as opposed to the pronograde 
monkeys This differentiation probably took place 
towards the end of the Eocene period The troglo- 
dytic phase was represented by the great anthropoid 
apes, evolved from the small anthropoids probably 
in pre-Miocene times In the plantigrade phase, 
structural changes were confined almost entirely to 
the lower limbs Seeing that man shares so many 
characters in common with the great anthropoid apes, 
Sir Arthur Keith held that man must be regarded 
as one of several aberrant branches of one great stem 
which began to break up into the various fossil and 
living forms at the beginning of the Miocene or the 
end of the Ohgocene period 

Visitors to Kew during the next few weeks should 
make a point of seeing a special exhibit of sports 
requisites arranged in Museum IV , the Museum 
devoted to British forestry In this exhibit are to 
be seen cricket bats, tennis and badminton rackets, 
croquet mallets and balls, hockey sticks and other 
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articles in various stages of manufacture Special 
interest is attached to the cricket bat, for among 
the many thousands of woods known to science 
(upwards of 5000 kinds are represented in the Kew 
collections), no wood has been found that makes a 
suitable substitute for the best English willow (Sahx 
cierulea) for the blades of bats The matenal for 
the handles cannot be grown in the British Isles , 
that IS the product of one or more tropical palms, 
Calamut spp (Sarawak Cane) The heads of hockey 
sticks, the frames of tennis and badminton rackets, 
cricket stumps and the handles of croquet and polo 
mallets are made of the best British ash while 
croquet balls are often made of beech, and polo balls 
of willow Various other articles are shown, but those 
mentioned suffice to indicate how dependent the 
sport-loving public is upon the home-grown timber 
industry 

Thf Director of the U S Coast Geodetic Survey 
announces that Congress at its recent session made 
an appropriation of two thousand dollars to the State 
department for the support of the International 
Latitude Observatory at Ukiah, California, during 
the fiscal year 1024 or until some other provision is 
made for that station In the estimates for the Coast 
and Geodetic Survey for the fiscal year 1924 there 
was included an item which if it had been approved 
bv Congress would have authorised that bureau to 
carry on the vanation of latitude observations at 
Uktah as a part of its regular geodetic work It is 
hoped that this authority will be granted during the 
next session of Congress in order that there may be 
no possibility of a break in the observations for 
variation of latitude which have been made con- 
tinuously at Ukiah for the last twenty three years 

Whilf the specification and measurement of arti- 
ficial light has been brought to a very fair state of 
precision, there has until recently, been little corre- 
sponding advance in dealing with natural illumina- 
tion The chief work in this field has been in con- 
nexion with the design of windows for schools, and 
an exhaustive report on this subject was issued by 
a committee of the Illuminating Engineering Society 
shortly before the war A very complete survey of 
natural lighting, accompanied by an account of some 
highly interesting methods of measurement, was 
presented by Messrs P J and J M Waldram at the 
meeting of the Illuminating Engineering Society on 
March 27 These methods are based on the relation 
between the value of unrestricted outdoor daylight 
illumination, and the illumination at a specified point 
in a room a factor which should be substantially 
independent of climatic conditions and should serve 
as an indication of the access of daylight Of special 
interest was the account of methods of estimating 
the effect of obstructions to light and the predeter- 
mination of daylight-access in buildings These have 
recently proved extremely valuable in ancient light 
cases Mr J W T Walsh gave some account of the 
work on parallel lines being done at the National 
Phjrsical Laboratory, and paid a high tribute to the 
experimental skill revealed in the paper 
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lx IS stated in Sctence of March i6 that Mr A H 
Fleming, of Pasadena for many years president of 
the board of trustees of the California Institute of 
Technology, and its chief financial supporter, has 
recently given the Institute about 840000/ as a 
permanent endowment fund This gift, with Mr 
Fleming’s previous donations, make a total of more 
than a million sterlmg, which he has handed over 
to the Institute In making this benefaction Mr 
Fleming recommends that the Institute should 
“ speciahse m research m chemistry and physics, under 
the direction of the most competent men obtainable 
with the most liberal provision in the way of salanes 
and equipment, for the prosecution of such work ’ 
He suggests that efforts should be made to seek out 
and assist " the superior student,' and expresses his 
conviction that " the mstitute should always remain 
a privately endowed institution ’’ 

The Paris correspondent of the Ttmes announces 
that at a conference presided over by M Le Trocquer 
Minister of Public Works, on March 31 it was decided 
to recommend that Strasbourg time as well as summer 
time should be abandoned, but that dunng the 
summer trains should run half an hour earlier It is 
hoped that work in Government offices will begin half 
an hour earlier from April 28 to November 3 and that 
business and manufacturing firms will adopt the same 
course The Brussels correspondent of the Ttmes 
reports that the Royal order fixing the estabhshment 
of summer time m Belgium for midnight on March 31 
has been revoked, pending an agreement with neigh- 
bouring countries 

The lectures at the Royal Institution after Easter 
begm on Tuesday, April 10, when Sir Arthur Keith 
will deliver the first of a course of four lectures on the 
machinery of human evolution On following Tues- 
day afternoons there will be two lectures by Prof 
A C Seward on the ice and flowers of Greenland and 
the arctic vegetation of past ages , and three by 
Ptof Fhnders Petne on discoveries m Egypt On 
Thursday afternoons, commencing Apnl 12, Prof 
A O Rankine will give two lectures on the trans- 
fmssion of speech by light there will be three lectures 
by Prof J T MacGregor-Moms on modem electnc 
lamitBi two by Prof E G Coker on engineermg 
problems solved by photo-elastic methods, and one by 
Sir William Bayhss on the nature of enzyme action 
two Saturday afternoon lectures will be given by Dr 
I^nardX B Williams, on the physical and physio- 
lo^cal foundations of character,, ^and two by Dr 
Antbnr "Hill on tlie vegetation of tile Andes and the 
Zealand flora The Fnday evening meetings 
VfiH be resumed on Apnl 13, when the discourse will 
be ddivered by Prof W H Fccles, on studies from a 
tidfeless laboratAry Succeedmg discourses will prob- 
hbfy be giVeh by Major W J S Jxickyer, Prof C V 
Prof F &»ddy, Prof W A Bobe, Mr W M 
iSor^Qr, and Prof H A Lorentz 

' TitR council of the C^logical Society has awarded 
liiO j^wceeda of this Daniel Pidgeon Fund for the 
year to Mr Howel Williams, of the University 
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of Liverpool, who proposes to investigate the strati- 
graphy and vulcanicity of Snowdon 

In view of the need for retrenching expenditure 
the Government of India has decided to discontinue 
the publication of the Journal and Bulletins of Indian 
Industries and Labour after the issue of Vol III 
Part I of the Journal and of the Bulletins which are 
now in the press 

The Secretary for Mines has appointed a sub- 
committee of the Explosives m Mines Research 
Committee to carry out investigations on the means 
employed for firing explosives The members are 
Sir Predenck L Nathan, Mr J D Morgan, Mr 
W Rintoul and Prof R V Wheeler 

Ihk following sympathetic message has been sent 
by the Kmg and Queen to Lady Dewar through Lord 
Stamfordham ’ The King and Queen have heard 
with much regret of the death of Sir James Dewar and 
desire me to express their true sympathy with you 
in your loss —a loss which will be shared by the whole 
world of science " 

Thi Princf of Wales has according to the British 
Medical journal, signified his intention of being pres- 
ent at a dinner to be held on May 15, to celebrate the 
one hundred and fiftieth anniversary of the Medical 
Society of I ondon Lord Dawson of Penn, president 
of the Society, will preside and a gathering widely 
representative of the medical profession ls expected 
The Medical Society of London which was founded 
by Lettsom in 1773, is the oldest medical society m 
England the Royal Medical Society, Edinburgh, is 
somewhat older bemg founded in 1737 

At the annual general meetmg of the Ray Society 
on March 16, the foUowing officers were re-elected — 
President Prof W C McIntosh Treasurer, Sir 
Sidney F Harmer , Secretary, Dr W T Caiman 
Mr Joseph Wilson was elected a vice president, and 
Mr C H Beston and Mr H Taverner were elected 
new members of council In the report of the council 
it was announced that the final part of Prof McIntosh's 

British Marine Annelids would be published at 
an early date, forming the issue to subscribers for 
the year 1921 On behalf of the Society, congratula- 
tions were offered to the president on the completion 
of this monograph, of which the first part was 
published just half a century ago The fifth and 
final volume of the ‘ British Desmidiacea: ” prepared 
by Dr Nellie Carter, is now ready for press, and will 
be issued to subsenbers for the year 1922 

The issues of the New Leader from February 9 to 
March 9 contain a senes of articles on " The Structure 
of the Atom," by the Hon Bertrand Russell These 
articles provide an mteresting popularisation of 
modem work in atomic physics Thus the idea that 
the umverse seems like a clock runnmg down, with no 
mechanism for windmg up again, is compared with 
the experience of a tnbe of insects which live for only 
a single spnng day, and may therefore think it strange 
that there should, be ice m the world, since they would 
find it always melting and never being formed The 



478 


NATURE 


[April 7, 1923 


electron moving from ftne steitionary state to another 
IS compared to a flea, which crawls for a time and 
then hops , or to a man who, wlicn he is insulted 
listens quietly for a time and then suddenly hits out 
It IS perhaps difficult for i technical reader to assess 
correctly the value of a popular article but m this 
case a high standard appears to have been reached 

Tiir National Research C ouncil of Japan has 
commcnceil the issue of journals dealing with astro 
nomv and geophysics chemistry, physics, geology and 
geography, botany, /oology medical sciences and 
engineering at intervals determined by the amount 
of matter available The first six of the ten parts 
of the Japanese fournal of I’hvncs for the year 1922 
have been issued and cover 48 pages of original 
contributions, including one on the band spectrum 
of mercury by Prof Nagaoka and 26 pages of 
abstracts of 71 papers published by Japanese workers 
and supplietl by the authors themselvts The whole 
of the Journal is in 1 nglish and this fact will lead 
to a better knowledge and appreciition of the large 
amount of research work which is now being done in 
Japan 

Thf Australian Nation il Research Council has 
issued a report of its annual meeting held in Sydney 
in August last The council was formed for national 
and int< rnational purposes in J inuary 1921 by the 
Austrahati Association for the Advancement of Science, 
to which body it has to submit a full report of its 
work and proceedings on the occasion of each meeting 
of the Association At the meeting Sir David Orrne 
Masson was elected president of the council in 
su( cession to Sir Edgeworth David Resolutions 
were passed urging the need for the State endow ment 
of systematic research in the Pacific islands under 
Australian control, for research work in Australia m 
respect of refrigeration and for laboratories to carry 
out industrial investigation and research Offers of 
CO operation with the Commonwealth Institute of 
bcicnce and Industry in measures for furthering these 
objects were made and preliminary steps taken for the 
inauguration of a publicity campaign for the purpose 
of securing that the functions, operations and hnancial 
needs of the Institute may be more fully appreciated 
by the Commonwealth Government, the Legislature, 
and the public generally The council has decided 
to ask the Australian Association to regard it as a 
fully constituted body free to conduct its own 
affairs subject to instructions from the International 
Research Council The first issue of A mtraltan Science 
Abifracts published by the Australian Research 
Council as a quarterly journal of abstracts of papers 
by Australian scientific w orkers appeared on August 
I 1922 An '^^^|i 4 jPation has been issued by the 
Commonwealth Government through the Research 
Council to the representatives of the Pan 'Pacific 
Scientific C ongress to hold the Congress in Austraha 
in 1924 

The Third Report of the Council of the National 
Institute of Agricultural Botany reveals satisfactory 
progress in the establishment of the work of the 
Institute upon a firm basis The appeal for fellows 
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has met with a gratifying response, and special 
interest attaches to the fact that the Prince of Wales 
and the Duke of York have consented to become 
honorary fellows In the Crop Improvement Branch 
the conditions have now been settled on which yield 
trials of cereals will be earned out and four new 
barleys were included in the " full trials ’ in 1022 
at four different stations The final years trials 
will be carried out m the same districts m the spring 
of 1923 Varieties of oats wheat grasses and 
clovers are all under observation and the Institute 
IS collaborating with the Plant Testing and Registra 
tion Station of the Board of Agriculture for Scotland 
in the collection of strains of certain grasses and 
clovers with the view of collecting information as a 
basis for a future scheme of trials and registration 
Special research has been carried out bv the official 
Seed Testing Station as to the value of ' hard seeds ’ 
In clov ers and of the broken grow'th ’ which occurs 
in germination tests Increases have been made m 
the fees chirged for seed testing in order to reduce 
the net cost of operating the station At the Potato 
lestmg Station, Ormskirk various trials of immumtv 
maturity ami yield have been steadily earned on 
more than 2000 entnes being received for the official 
immunity tests lYogrcss has been made in the work 
of the Potato Synonym Committee, and less svnonym 
Otis varieties are now being entered for the immunity 
trials 

The second Sorbv Lecture, delivered in the autumn 
of 1921 by Pi of C H Desch, has recently been 
published and is entitled Ihe Services of Henry 
Clifton Sorby to Metallurgy ’ As Prof Desch 
remarks, Sorbv was one of those amateur lovers of 
science who have played such a remarkable part in 
the scientific history of this country Some have 
been members of noble families, such as Robert 
Boyle in the seventeenth and Henry Cavendish in the 
eighteenth centuries Others have been men of the 
merchant or professional classes, possessing sufficient 
means to allow them to follow the bent of their 
minds Such were Justice Grove William Spottis- 
woode Fdward Schunck, and, greatest of all Charles 
Darwin To this group belonged Sorby Free from 
the cares of a profession, he gave himsjelf wholly to 
science, in the effort to advance which he worked 
with extraordinary diligence throughout a long life 
Sorby was a pioneer in many branches of science, 
but left it to others to develop his new experimental 
methods and to fill m the details of his discovenes 
His great manipulative skill and patience led him 
to found at least two new departments of experimental 
science — microscopical petrography and metallo- 
graphy Prof Desch has attempted to discover in 
the wnde range of Sorby's scientific work, some 
connecting thread among the great diversity of his 
investigations, and he finds that a prominent motive 
in his work 13 the desire to understand the form " 
of natural objects, usmg this word in its widest 
sense The address deals, in the mam, with that 
branch nf Sotby’s work which led to the foundation 
of metallography as a science It is based on a 
careful study of his note-books and specimens, and 
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may be commended to all those interested in this 
matter, as an impartial and penetrating survey of 
the subject 

Wf have received from the rastinan Kodak Com 
pany their latest catalogue No 9 dated f inuary 
1923 of organic chemicals 1 ht re arc 1500 chemicals 
listed with prices most being products ot the Last 
man Kodak 1 iboratoncs 

Thk latest catalogue (No 8 1*123) of second hand 
books issued by Mr W H Robinson 4 Nelson Street 
Newcastle on Tyne although ileahng munlv with 
works m general literature contains sections (U\oUd 
to voyages and travel folklore ind books reliling to 
the north country The prices asked ijip* ar to be % cr\ 
reasonable 

Thl announcement list of forthcoming books just 
received from Messrs Methuen and t o 1 td contains 
particulars of many works of scicntifu mteiest several 
bf which are trinslations ( onsidcration of spate 1 
permits refi rem t to onl> a sc lt< turn of titles Among 1 


the translations are “ The Origin of the Continents 
and Oceans ITof A Wegener, translated from the 
thud tierman edition by J Skerl The 

Pnnriplc of Relativity I’lofs Einstein Lorentz, 
Minkowski Somnicrfcld and VVeyl translated by Drs 
G B Jeflie> and W Perrett Ihc New Physies 
Prof A Itaas, translated by Dr R W I avvson 
Atomic Stiucture and Sjnetril Lines Prof A 
Somtneifcld trinslited by II 1 Brosi Recent 
Dt velopments in Atomic 1 hcory. Prof I Giaetz 
translated by Dr G Barr C rystals ind the 1 ine- 
structuie of M liter, ’ Prot F Riniie translated by 
\\ S Stiles and ' The Meihanisiti and Physiology 
of Stx Determination Prof R t>oldsrhmidt, trans- 
litulbyProf W J Dakin Of the English science 
books in the list wc notice the following Interfati il 
1 orccs and Phenomena in Physiologv Sir William 
Bayliss A Mannd of Histology Prof V H 
Mottiain A fext book of Intermediate Pfiysics," 
H Mooic and ‘ The V udt of H< ivcn ’ Sir Richard 
(jrcgoiy 


Our Astronomical Column 


Meiiors 01 Maikii 17 — Mr W 1 Dinning 
writes to rei ord that sev tral lonspirnons nicteois were 
observed on March 17 At 7 h 11 m i fireball w is 
seen from ncir Durham triv filing from i point 
considerably south of the Pleiades to a AinlronndT 
Its motion was slow and it left a triil whi< h however 
quickly disapptartd I he r idiant point was probably 
in Cams Major near the bright star Sinus 

At 10 h 8 m a rather bright metcoi of first 
magnitude was seen by Miss A Grace ( ook it Slow- 
market It passfd through the eislcrn ngion of 
Cams Minor and was directed from neir d Gennn 
orum It left a train The same niettor was seen 
from Bristol and it traversed a short jaath between 
a and f Bootis the direttion being from i Bootis 
A comparison of the observations shows the radiant 
to have been at 309° + 76° and that the height of the 
meteor was from 66 to aB miles over the region of 
Epsom and Horsham The showci in Cijilicus to 
which the meteor belonged was seen in the thiul week 
of March, both in 1877 and 1887 At this penod of 
the year it supplies ratliei bright nutcors with slow 
motions and trains It appears to be in annual 
display, and a radiant in the same position has be<n 
observed at other periods of tlie yeir nolablv in 
August, September, and October 

The Briohtemnc of Beta Ltri—f iUnoiomii 
for March gives a few more partieul irs of the observa- 
tions of this star m February Mr William Abbott 
telegnmhed from Athens on Februirv 14 10 am 
to M riammanon Eclat subit de Ct ti snjvi^rieur 
k Ald^baran M E Quemsset at Jiivisy Miinjiscd 
the star on February 18, but mist preventt d estimation 
of its magnitude But on February 23 the sky in 
Its neighbourhood was remarkably clear and he 
could observe the star from 6 pm till o'* 25"' when it 
disappeared behind a tree ne.ir tin horizon He s iw 
It with the*naked eye in spite of the bright twilight 
It was at least of the first magnitude (italics m original) 
An exact measure was impossible* vi near the horizon 
The magnitude in ‘ connaissance des temps is 2 24 

On the other hand, Mr E O 1 ancoek (BAA 
Journ No 5) searched for the star hy day in a clear 
sky on February 28 and March 3 without seeing it, 
though he could see Mira Ceti (estimated magnitude 
rather fainter than 2) Beta Ceti was lower down. 


but ht lonsiders tint he would have seen it if it had 
still bit n of magnitiuU i on those day s IIis observa- 
tions suggest that the mcieasi of light was short lived 
\ 1 sTA — Vesta tlu brightest of the istcroids is 
now a’l t isy object with binoculars, in the middle 
of tlu * onstellation 1 to It is due south at 10 o'clock 
at the bt ginning of April The following iplitineris 
bv Mr Pawtree is from the BAA Handbook for 



Hit British Astionomical \ssoeiati an is undertaking 
the woi k of providing ephemendes of the foui bnglitest 
istcroids Ihe BAA Jou-n No 5 eoutams an 
epheinens of Pallas but as this will be in i much 
better position for observation in two months we 
defer giving its place 

Oi n r< V niAN Watlk < locks — beveral ancient 
turn obiervations such as the statement of the 
tqualUv of day and night at the equinoxes make it 
char that some form of clock was employed It is 
then fore interesting to note that casts of two Egyp- 
tian water clocks have liteiy been piesented by the 
Egvjitiin Government to the bcienee Museum South 
Kensington One from Karnak, dites from the 
reign of Amenhotep III (b c 1415-1380) the other, 
from Edfu is of the Ptolcmiie Epoch in the former, 
time IS measured by the uniform escape of the water , 
m tlie latter by its uniform admission In each case 
there are twelve different scales, corresponding to the 
length of the night or day in different months Each 
of these scales is divided into twelve etjual parts, 
showing that an hour was at first of variable 
length liemg one twelfth of the length of the day 
or night at the particular time of year 

Claudius Ptolemy collected the observed times of 
the phases of a number of lunar eclipses these were 
used by several invcstig itors including Newcomb, 
Cowell and Eotheringham in studies of the moon’s 
secular acceleration As the times were presumably 
observed with some such instruments as those now 
exhibited their study is of some astronomical im- 
portance 
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Research 

Early History of the Sioux Tribe — In the 
Journal of the Washington Academy of Sciences (vol 
xui No 3) under the title of " New Light on 
Early History of the Siouan Peoples," Dr J R 
Swanton produces new evidence, largely based on 
phonetics, of the former distribution of this race 
He summarises the results of his inquiries as follows 
“ The occupancy of the territory of our Middle West 
between the great Lakes and the Ohio by Siouan 
tribes seems to rest on grounds almost historical 
With the strong indications now at hand there seems 
reason to think that a close comparative study of 
the Siouan dialects would enable us to reconstruct 
the general outlines of their ancient geographical 
positions with considerable accuracy If present 
indications are not deceptive, when that is done we 
shall find that they fell into four major linguistic 
groups a north eastern, consisting of the ancestors 
of the later Siouan tribes of Virginia the Fidatsa 
Dakota, Biloxi and Ofo , a south eastern, including 
most of the later Siouan peoples of the two Carolinas 
a south western composecl of the five tnbes of 
Dorsey s Dhegiha group , and a north western, 
Dorsey s lei were " 

High-altituue Mountaineerinc — Basmg his con- 
clusions on his experiences m climbing Mount Everest, 
Mr G I Finch discusses the equipment for high- 
altitude mountaineenng in the Geographical Journal 
for March yp to 21,000 ft the cumbers physical 
functions were practically unimpaired and good sleep 
and recuperation from fatigue were possible, but at 
23,000 ft sleep was fitful, appetite fell ofi, and there 
was a general loss of physical fitness The conclusion 
IS that at, say, 21 000 ft acclimatisation to al|;ijtude 
ceases and atiove that height oxygen should be used, 
at first in small doses, and from 26 300 ft in larger 
doses, but the dose must depend on the nature of the 
ground It must also be remembered that oxygen 
increases the appetite and due provision must be 
made for this The stimulating effect of cigarette 
smoke was noted at 25,500 ft Although greater 
heights than these were reached without the use of 

S en Mr Finch thinks this procedure unwise, and 
ves that above the acclimatisation level a man 
must become steadily weaker and unable to recover 
from fatigue unless he makes use of oxygen The 
article contains also some hints on clothing, footgear, 
and apparatus 

New Plants under Cultivation — Part II of 
Vol 148 of Curtts s Botanical Magazine shows that 
figures and descriptions under the new editor, and 
conditions of publication, will maintam a high level 
Among the plants described by Dr Stapf, four are due 
to the activities of collectors in China , two new 
Rhododendrons,!? sulfweum "branch andi? planetum 
Balf, a dehghtful Labiate from Yunnan named by 
Forrest Dracocephalum Isabellce, and a small-fruited 
hardy apple Malus lortngotdes Hughes Two orchids, 
Maxillaria Fletchenana Rolfe and CtrrhopeMutn 
tnpudians Pansh,^t Reichenb , two succulents. 
Euphorbia anoplia 9 thpf (S Africa) and Echlnocactus 
unaulatus Dietr (Mexico), two other African plants, 
Amorphophallus coffeatus Stapf and Lachenalta 
cematlanodora Stapf, are described, together with 
one plant from the Afghan Indian frontier, Lonicera 
Gnffithii Hook f and Thoms , a honeysuckle that 
seems to offer some difficulties in cultivation, although 
it hw been grown m an unheated conservatory suc- 
cessfully and with very pleasing results 
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British Cytospora — In the Kew Bulletin, No 1 
for 1923, W B Grove has provided descriptions of 
the British species of Cytospora which will be of great 
value for mycologists, particularly for phytopath- 
ologists, as these fungi do considerable damage, 
especially among fruit trees Cytospora is the name 
given to a conidial form, producing upon the branches 
of the host plant pustules and ultimately roundish 
discs from the centre of which comdial discharge is 
indicated by a black point or little tendril of comdia 
held together by mucilage When the full hfc-cycle 
can be traced, it will probably be found that all the 
species can be shown to be stages m the life history of 
some Pyrenomycete, such as Valsa Valsella or Euty- 
pella The necessary cultural experiments, to connect 
these comdial stages with their specific ascophorous 
form, should be earned out during the next few years 
in the cases where the host plants are cultivated plants 
of value The British locality for a large number of 
the 62 species desenbed is pven as Kew Gardens, 
presumably because suspicious twigs are more fre- 
quently removed for expert examination from Kew 
than from trees that are less closely examined Mr 
Grove s list will, however, be an incentive to a more 
general study of the British species of Cytospora 

The Oldest Rocks of Maryland — Followmg the 
general trend of opinion as research progresses among 

? re-^mbnan rocks, Eleanora B Knopf and Anna 
‘ Jones (‘ Stratigraphy of the crystalhne schists 
of Pennsylvania and Maryland,” Amer Journ Sci , 
vol 205, p 40, January 1923) assign a sedimentary 
ongm to the oldest known rocks of Maryland, which 
are styled the Baltimore gneiss There is no tendency 
to revert to the old view that gneisses were deposited 
from primordial hot solutions Their laver-structure 
represents normal sedimentary sheets, m which a 
complete recrystallisation of the constituents has 
taken place Some dynamic metamorphism is traced 
m portions of the mass , but the pnnapal feature of 
alteration appears to be due to invasion by a batholitic 
granite magma, with consequent lit-par-lit injection 
This fact leads the authors to write of the composite 
rock as an intrusive complex of early pre-Cambnan 
age,” an expre^ion that surely misrepresents the 
eneral conclusion at which their work arrives The 
istnbution of metamorphic masses m the local 
PalsBoroic senes is anomalous, and the presence of 
subjacent batholitic invaders is suggested 

A Great Stratigraphical Sequence — The enor- 
mous vertical sections provided by the Grand Cafion 
of the Colorado River m Arwona remind one of 
the old-fashioned geological diagrams, m which the 
succession of known strata was represented as con- 
tinuous at one spot and based inevitably on a floor of 
granite Yet even the 4000 feet of honzontal beds 
exposed by the stream-cut at Bass Trail tell us 
nothing of what went on between Cambrian smd 
Devonun times, and include, as Mr L F Noble’s 
detailed study shows, several notable if lesser un- 
conformities In Frofeasional P^r 13 iB. United 
States Geological Survey (1922), Mr Noble does not 
confine himswf to the Biass Trail section, of which he 
gives a drawing worthy of reproduction as a lecture- 
diagram He provides photographic studies of vanous 
unconformities, which the casual visitor would find 
it difficult to trace, and concludes with the suggestive 
outlier of Lower and Upper Tnassic strata, forming 
the flat-topped Cedar Mountain, two milea from the , 
caflon edge His discovery in 1920 of the frond o* 
CaOlpient conferta in the H^mit Shale to !r«gBrde4 
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by Mr White as definitely fixing the Pemnan age of 
that formation which occurs 900 feet below the top 
bed of the Kaibab Limestone on the cafion nm The 
author despite the Mssibihty of an unconformity at 
the base of the local Permian uses the name Carboni 
ferous rather than Permo Carboniferous for the 
whole sequence a course that seems unwise in view 
of mternational usage I ossils aie on the whole 
rare in these splendid sections but Pennsylvam-in 
and Mississippian strata are both identified above 
a small representative of Upper Devonian with 
Bothriolepib The whole of the Gotlandian and 
OrdovicMui systems are unrepresented and we pass 
down into undisturbed Upper Cambrian beds some 
900 feet above the stream 


Ranger Oilfield Texas — The Ranger Oilfield 
IS situated in the north west of Eastland County 
Texeis and is one of the most import int latter day 
developments of the great Mid Continent Oilfield 
region of the United States Oil was first struck 
here in 1917 beginning with the bnnging in of the 
McClesky well at 2000 barrels per day In 1918 
the beat wells had an initial pro luction of 6000 7000 
barrels of oil and the total output for that year 
amounted to more than 6 000 000 barrels In 1919 
the wells collectively made more than 73 000 barrels 
of oil per day Since that time a steady production 
has been maintained though a noticeable decline 
IS apparently manifest at the present time Ihe 
geology and structure of the field have recently been 
dealt with by trank Reeves in Bulletin 736 E of 
the United States Geological Survey Production 
IS from nine oil sands occurring in the Strawu Senes 
Smethwick Shale and Marble Falls I imestone all 
of Pennsylvanian age 1 he structure is that of very 
slightly inclined strata the tilt forming part of the 
general monoclinal feature of the region as a whole 
Locally low pitching anticlines have been formed 
which have an important bearing on the accumuli 
tion of oil in the rocks involved The oil obtained 
from the Ranger field is of a high quality of mixed 
base and has an average specific gravity of 084 
it yields about 30 per cent of petrol It is to be 
regretted that the bulletin describing is it does 
one of the most important oilfields of the south Mid 
Continent is not so well illustrated a manv whi h 
embrace far less noteworthy properti s in p irtic ilar 
the index map is almost uureadabl ihc large 
structure maps included at the b cl of tl e publication 
are however unusually clear and are of great 
educational value apart from real technical utility 


Meteorology of the SoiifH An antic — Mr 
H H Clayton makes reference m the U S Monthly 
Weather Review for November 1922 to a coromumca 
tion in the monthly bulletin of the Argentine Meteoro 
logical Office on the physical condition of the South 
Atlantic during summer by Mr R C Mossman The 
communication was to aid the relief ship sent by the 
Argentine Government each year to and fro between 
Buenos Aires and the South Orkneys to carry a party 
of new observers and to bnng back the observers of 
the previous year from the most southern meteoro 
logical station m the world which has been regularly 
mamtained for the last twenty years The period 
dealt with is comprised by December January and 
February CHiarts prepared are said to show the 
position of the controlling high and low atmospheric 
pressures, and wnnd roses are given for each 5 square 
and for each of the three months Fog frequencies 
are stated to be shown for each wind direction 
Allusion » especially made to the difference between 
^ a fog formed by it warm wind blowing over cold 
water and a fog produced by a cold wind over water 
B,t a higher temperature— the fog m the latter case 
I extending to a much greater heignt but the base not 
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always reaching the earth s surface The British 
Meteorological Office has thoroughly discussed the 
weather of the South Atlantic extendmg to the 
South Orkneys in a volume of monthly charts 
(M O hio 168) published twenty years ago 

Thf Roar of thf Mouniain — A presidential 
address to the Washington Academy of Sciences was 
gi\tn»on January 9 by Prof W J Humphreys of the 
U S tVeather Bureau entitled fhe Murmur of the 
1 orest and the Roar of the Mountain which is repro 
duced m Vol 13 No 4 of the Journal Reference 
IS midt to historical instances recognised as of 
wcathei significance through past ages and the 
roaring of the mountain is taken u, an indication of a 
general storm within six to twelve hours The par 
ticular region ilealt with is the Gap Mills villev of 
Monroe County West Virginia but the discussion 
his (oiniiion reference to mountain meteorology 
It IS shown how occasionally there arc strong winds 
simult UK 1 isly up both sides of i high mountain 
ridge and it is asserted that when there is an appreei 
able win 1 from the mountain there is often a lighter 
surface win 1 in the opposite direction up portions of 
the mountain itself With tempest winds the (on 
ditions are said to be much like the Helm Wind along 
the west side of the Pennine range Reference is 
made to the familiar singing or humming of telegraph 
or telephone wires The tree an 1 forest sounds are 
said not to be due to the elasticity of the twigs and 
branches but as in tie case of the singing telegriph 
wires to the instability ot tin vortex sheets their 
obstruction introduces into the air as it rushes by 
them The pitch of the leolian murmur of a forest 
is said to be essentially that of its average twig and 
though the note of the twig may be in ludible at 
close quarters the forest may often be heard miles 
away (loud and humidity are dealt with as are 
also ram and snow 

A El MINI scent Chimical Changf \n interest 
ing eximple of luminescence occasioned by chemical 
change m solution which is sai 1 to be more intense 
th in the usual expenment involving the oxidation of 
pyrogalU 1 is descnln d by W \ 1 v ans ind H T 

Duffor t in the I ebru iry number of the Journal of 
the Amencxn Chemical Society A solution of p 
broinopheiivl magnesium bromide in ether is pre 
pared by the Gngnard reaction between 2 4 grams of 
magnesium and 23 6 grams of p Itbromobenzene m 
130CC of drv ether with i little iodine Ihe solution 
exhibits luminescem e which can be observed in day 
light when shaken m a test tube m an atmosphere of 
oxygen 1 he luminescence spectrum lies between 
X5200 and X3500 

Inn nous Mftoi —It is well known that metol 
which is one of the most popular of photographic 
developers suffers from the grave disadvantage that 
if it IS illowed to come into contact with the hands 
it may cause persistent and exceedingly irritable 
sores Mr W F A r rmen of the British Dyestuffs 
Corpoiation finds that almost certainly this is not 
due to metol itself In a paper read before the Royal 
Photographic Society on March 20 (British Journal of 
Photography March 23) Mr Ermen gave details of 
the five principal methods for the manufacture of 
metol which the Corporation tried m 1916 A method 
of German origin by the mteraction of methylamme 
and hydroqumone gave a very good preparation with 
extreme ease but caused severe outbreaks of poisoning 
in both the laboratories and the works This rbsult 
was traced to the presence in the metol so prepared 
of the very soluble and extrertely poisonous sym 
metrical dimethyl paraphenylene diamine The metol 
I prepared by the Lapworth process proved to be quite 
I innocuous 
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American Association Meeting at Boston 


seventy sixth meeting of the American 
Absoeidtion for the Advancement of Science 
was h/ Id at Boston on December 2O-30 Several of the 
addresses delivered by presidents of sections have 
appeared in recent issues of Scieuci and brief lecounts 
of some of them are siibiomcd 

PnVSKS AND O1.OMHRY 
In his address to Section A (Mathematics) Prof 
Oswald Veblen discussed some of the aspects of 
postui itional geometry in reference to the develop 
ments of physics during the last twenty years 

In the classical branches of physics the mam 
elements of the abstract point of view have been 
implicit in them for a long time When it is stated 
with sufficient clearness in physical firms what is 
meant by undefined elements unproved propositions 
and so on it is often found that a physicist tlassihcs 
these as truisms of little importance So far as 
practical results arc concerned he is justihcd in 
this attitude during the earlier and cruder stages 
of physical theory But exptrience is showing that 
when the results of a more refined experimental 
technique force a reconsideration of fundamental 
assumptions the technique of the study of these 
assumptions must undergo a corresponding rehne- 
rnent A recent illustration is afforded by tinstein s 
theory of gravitation which accounts for certain 
observed physical phenomena by' casting asult the 
familiar conception of spac< and lime m favour of 
a new one which is just as self-consistent and capable 
of logical development 

Beginning with elementary geometry, the oldest 
brandi of physics there is a sequence of statements 
arranged in a certain logical order, but void of all 
physical meaning In order to apply them to 
Nature the undefined terms (jxiints lines, etc ) are 
identified as names of recognisable objects The 
unproyed propositions (axioms) are then given a 
meaning, and when this meaning can be identi- 
hed with a true statement the theorems which 
art logical consequences arc also true and the ab- 
stract geometry takes its place as a useful branch of 
physics 

lor kinematics it is necessary to have a theory 
of time the undehned terns are ‘ instant and 
“ before ’ or after, and the postulates one of the 
sets of postulates for the linear continuum Ihe 
mam theorem is that there is a continuous one-to- 
one correspondence between the instants of time and 
the numbers of a real number system 

Prof Veblen has also formulated a set of postulates 
for mass ' or substance,' observing that the 
postulates proposed may contain both omissions and 
redundancies They have merely been advanced to 
emphasise the fact that very little work has yet 
been done in this direction 

Allurfments in Pnysics 
In his address to Section B (Physics) Prof G W 
Stewart, of the University of low^a, president of the 
section, dealt with the attractive nature of some of 
the problems of physics at the present time 

The investigation of atomic structure becomes so 
exciting that we may easily forget the absence of 
clearness in some of our hypotheses The static 
theories have the advantage that they give clear 
pictures of the atoms which can be used In discussion 
of the physical and chemical properties of the elements 
as they appear in penodic groups and of the com- 
pounds they form The orbital theones, on the 
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othtr hand have been most successful in explaining 
thi spectra of hydrogen and helium and, by the 
help of a further hypothesis the spectra of the alkali 
metals In his most recent work Bohr has departed 
from the simplicity of his original hypotheses and 
has endeavoured by assuming clictron orbits which 
may be circular elliptical, or highly elliptical and 
penetrate each other m many wavs to construct 
systems which would have the properties of the 
elements of the periodic table Although this method 
of atticking the problem is not so rigorous. Prof 
Stewart thinks it will prove more fruitful than that 
of the statical theories 

Acoustics receives little attention from physicists 
of the present dav but Prof Stewart points out its 
alluicments and refers with keen appreciation to 
the work of the late Prof VV^ C Sabine of Harvard 
on the acoustics of buildings which is only just 
becoming known in Great Britain The problem of 
the best angle for a conical horn seems nearing solution 
and the conception of the instrument as a collector 
of sound replaced by the proper conception of it 
as a resonator 


Gas Ionisation and Htsonancl Potj ntials 

An address on this subject was given to Section C 
(Chemistiy) by Prof W A Noyes of the Lniversitv 
of Chicago The ionisation j^otential is the fall of 
potential through which an electron must move to 
acquire speed t nough to drive out of an atom of a gas 
on w Inch it impinges one of its outer elci trons known 
as V. lienee electrons, and the resonance potential is 
the fall thiough which an eketron must move to 
acijuirt speed enough to displace an electron of an 
atom from an inner to an outer ring of electrons The 
two potentials should, according to the Bohi theory 
of the atom, be connected m a simple w av with the 
spectrum of the gas and many measurements have 
recently been made to test this theoretical conclusion 
Th< agreement is not so satisfactory as one would 
desire and then is considerable difficulty in inter- 
preting the values of the potentials found in experi- 
ment m terms of changes m the atoms Prof Noyes 
thinks however that it is along these lines that our 
knowledge of atomic structure and of the mechanism 
of chcmicil combination will develop m the future 

Glologv s Dfbt to the Minerai Inuustry 

Dr Willet G Miller, president of the Section E 
(Geology and Geography), selected as the subject of 
his presidential address, " Geology s Debt to the 
Mineral Industry He explained that, throughout 
the history of its development the progress of the 
science of geology has been helped to a large extent 
by work connected with the mineral industry 
Werner and his disciples did much for the science of 
geology m its early development by their investiga- 
tions of earth-structure as reve.aled in mines William 
Smith the English civil engineer, whose great work 
as the '■ father of geology " is so well known, estab- 
lished the principles of stratigraphical geology as a 
by-product of his work on engmeermg problems He 
complained that the theory of geolo^ was m posses- 
sion of one class of men, the practice with another 
Logan, the great pioneer of field studies in Canada, 
especi^ly in the pre-Cambrian areas, declared that 
for many years he wa.s engaged in coal mining and 
copper-smelting, and that his connexion with geology 
related largely to its economic aspects 

After Logan's time little progress was made m 
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pre Cambnan studies in Canada until ifter the dis 
covery of ore bodies at Sudbury Cobalt and Por 
cupine in Ontario Meanwhile on tlie United States 
sicle of the border such advance as was ni ule was 
the outcome of studies connected with extensive and 
important developments in the mining of iron ore 
and copper ore m that region Indeed both in its 
inception and throughout its history the prune 
motive underlying the work of the United States 
Geological Survey has been an economic one and 
that Survey furnishes an evccllent example of the 
valuable scientific work made possible only by the 
great utility of the orgvnisation bv wliuh it was 
carried out Other examples could be giv en and 
Dr Miller mentions particul irly that of South Afrii i 
where the science of geology profited immensely as 
a result of the establishment of diamond mining ind 
gold mining industries 

Dr Miller had no difficiiltv at all in showing that 

f eology owes a great debt to the mineral industry 
hs address will be read with much interest bv that 
ever increasing band of workers who feel, as he feels, 
that science and art should be niutii illy heljiful ind 
not distrustful of one another anil that a genuine 
scientific worker docs not necessinlv sacnfice dignity 
by carrying out investigations the results of which 
are likely to be useful 

Structurii and Origin ot ihi Pi ant Gail 
Prof Melville 1 Cook devoted his address, as 
president of Section G (Botany) to the subject of 
plant galls and thus rendered a service to the workc rs 
in a hold where liteiaturc is very scattered In 
America, as in Europe, this study has been shared 
between entomologists, bacteriologists mycologists 
and other students of plants ind i general <om- 
prehensive account is difficult to find from this 
address it appears that there is still much work to 
be done progress probably having been dehved by 
the specialist angle from which each invcstigatoi 
has approached the problem 

The old idea that the gall aiose as the result of a 
special fluid excreted by the insect as it puiictuied 
the plant has long been discredited but although it 
IS known that the gall tissue develops par\. piissn 
with the growth of the larva from the deposited 
egg, there is very little information as to how the 
larva reacts upon the plant tissue and whethci the 
effect IS produced by mechanical or chemical ageneies 
The reaction evidently depends in part iijion the 
plant tissue affected, and Prof Cook liys great 
stress upon the fact that it is usuallv only nun 
stematic tissue which is stimulated to abnormal 
growth, but bearing in mind the conditions under 
which cork meristem arises m the plant as the result 
of a wound it seems probable that in a living tissue 
the capacatv for menstematic activity will usuallv 
be found m the proximity of the potential gall- 
former 

Kfister, in igii, divided gall tissues into abnorm il 
growths, consisting only of parenchyma the kila- 
plasmas, anel growths undergoing furthei differentii 
tion of tissue, the prosoplasmas I’rof Cook, and 
also Wells have developed this original classifica 
tiop indicating that the more highly developed 
prosoplasm is a more specialised form of growth 
which has had its " kataplasmic’ stage, the most 
complex types, such as the Cynipid galls, actually 
^bowing differentiation into four zones arrangtcl 
coflcentncally around the larval irritant Calls of 
fungoid or bacterial origin are also discussed in the 
of this description of types of insect galls 
and it will interest British botanists to find that 
Cook has evidently an open mind as to the 
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analogy drawn by Dr trwin 1 Smith between the 
crown gall caused by liaclennm tumt/attem. and 
the m ilignant growths found in the animal He 
IS evidently inclined to rtgard Dr Smiths ern 
brvomas arising at a distance from the original 
infection as due to the disturbance of normal 
function il utivitv in the host, just is in the case 
of the formation of aerial tubers upon the potato 
as the nsult of the attick of Rht^octonia Volant 


Tin Mining Inuusirv of Canada 
Dr J U Ivrrell selected the history of Canadian 
mining for tin subject of his jiresuh ntial address 
to Section M (I ngmeering) In such an address the 
details of so wide a subject cannot of course be 
dealt with but Dr Ivrrell gave a veiy clear outline 
of the general course of progress of the C in idian 
mining mdustrv Ncitssarily, m so doing he has 
included mueli interest mg information on the develop 
ment of Canidian metallurgy for it is impossilile 
to sep irate these two arts when traimg the history 
of cithci in any particular new country any more 
than they can be divorced when consicU nng the 
early history of human civilis ition is a w hole 

Ihc records of Canadian mining comment e as 
early as 157O with 1 robisher s attempt to find gold 
on the shores of the bay that now hears his name 
Better success attended later efforts to work the 
commoner iiimerals and the history of true mining 
in Canada may'' be sud tei date from the discovery 
of Kill near Sydney Cape Breton in 1O7Z which 
laid th< found ition of the important coal mining 
industry and perhaps even more important iron 
and steel m.inufacturc ot the Mantime I’rovmccs 
Dr Ivrrell chronicles the discovery of bog iron ore 
in the pioymce of Quebec about the middle of the 
17th century and the erection of a blast furnace to 
smelt this ore m 1737 So far as iron is concerned the 
history stops yvith the erection of charcoi' furnaces 
111 Ontiiio in 1810 followed by another 111 1813 m 
Norfolk County yvhich remained 111 blast until 18 J7 
It IS to be regretted that k)r lyrrtll el d not carry 
this piititular industiy somewhat further \n 
mten sting chapter would be furnished for example, 
by the aitemjiis to utilise the iron sands along the 
noith shore of the St I iwrence these yvero ilis- 
coyeted in 1707 when a Mr Molson of Montreal 
built forges of the < it d in type to smelt them but 
his entciprise w is commercially unsuccessful though 
he inaele good iron uul it closed down after a life 
of tunc yeirs 1 he same fate attcndei’ attempts 
made iftcrw.irds by othcis among whom was Dr 
St> rry Hunt A charcoal blast furnace yv is erected 
early in th< igth century at Londoiuttrry Nova 
Scotia where a brand of pig iron, which at one time 
had i great reputation under the name of Acadian 
pig iron was smelted from ores consisting chiefly 
of broyvii hamiatite ind ankente At this place 
the firsi coke blast fuinacc in Canada yvas built 
about 1870 by the Steel Company of Canada Ltd 
Afterwards attempts we re made to utilise the interest- 
ing fossil ore of Nictaiix m the Annapolis Valley, 
Nova Scotia but now the important iron industry 
of this province relics upon the magnificent Wabana 
ore brought across from Newfoundland 

Di Ivrrell describes well and clearly the modem 
dev clopmcnts in C anadian mining, which he dates 
fiom the construction of the Canadian Pacific Railway 
in 1885 and shows good grounds for his conclusion 
that 111 mining our country offers a field for ex- 
tensive and intensive research second to none in 
the world ' though he justly emphasises the need 
for a thorough scientific training for those who are 
to take the load in future developments. 
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Experimental Production of Green 
and Colourless Hydra 

GOETSCH, of Munich, hds carried out a 

** senes of experiments on Hydra, and has 
published the results m some half-dozen short papers, 
two of w-hich form the subject of this notice (Du 
Naturwfuenschaften, pp 202-205, 867-871, 1922) 
Specimens of Hydra are either green, brown, or grey, 
and these are regarded by most authors as belonging 
to distinct species or even genera, though in certain 
cases the brown and grey are difficult to distinguish 
Goetsch points out that the brown and green may 
also be difficult to distinguish, for some of the former 
can take green algse into their endoderm cells and 
form a symbiotic union similar to that long known 
in green Hj dra 

Goetsch obtamed from a warmed tank m the 
Botanic Garden m Nymphenburg some brown Hydra 
which showed pathological features, and when he 
fed these with algae they developed a green colour 
first around the mouth then in tne foot region, and 
finally in the intervening portion, so that in about 
a fortnight the entire animal had an intense green 
colour The spread of the alga: was accompanied 
by a progressive diminution m the size of the Hydras 
so that they had difficulty in captunng their prey, 
the reserve material of the interstitial cells degener- 
ated, and budding ceased These green examples 
disappeared from the aquarium but a few which 
remained in culture vessels were fed with freshly 
killed Daphuia and were thus carried through their 
abnormal condition The reciprocal toleration be- 
tween the Hydra and the alga soon becomes an 
intimate association Afterwards these Hydra 
produced buds containing the green algae, and some 
of them showed ovanes or testes — apparently two 
were males and two were females 

It 18 impossible to determine whether the specimens 
are H attenuata or H vulgans The alga m these 
green specimens is (as in the true green Chlorohydra) 
a Chlorella, but diners from that in Chlorohydra in 
being twice as large, and in being situated in the 
distal end of the endoderm cells, whereas in Chloro- 
hydra the algae are near the base of the endoderm 
cells These green examples differ further from 
Chlorohydra in that the symbiosis is easily lost if 
the green specimens are kept in the dark or cold 
the green colour disappears with the exception of a 
small amount around the base of the tentacles, 
but on transfernng the specimens to better conditions 
the algae begin to multiply again Specimens kept 
four weeks in darkness lost every trace of their 
algae , the only way to make these green again was 
to introduce into them fresh algae cont^ed in 
crushed pieces of green specimens enclosed m the 
carapace of a Daphnia 

Goetsch suggests that this brown Hydra is a new 
mutant, and that with the ongin of this mutant 
capable of receiving the alg£ in the warm house in 
the Botanic Garden the conditions were for the 
first time favourable for the institution of the sym- 
biosis This umon cannot be maintained through 
the cold of winter, and is not transmitted through 
the egg In Nature the Hydras would probably not 
have come thrdhgh the first attack by the algse, for 
those m the cultures owed their survival to artificial 
help If a brown and a green specimen of the 
same speaes be cut mto two and a brown piece 
and a green piece be joined together by means of a 
hair, there is a gradual extension of the algae into 
th^reviously unmfected {>art 

The problem of the productioa of colourless 
specimens from the green Chlorohydra has also been 
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attacked by Goetsch Colourless examples were 
obtained by Whitney by placing Chlorohydra in 
weak glycerine, which caused the endoderm cells to 
expel their alg® Hadzi kept Chlorohydra in the 
dark and they produced eggs without algae, and he 
thus obtained alga-free examples one of wluch was 
reared Goetsch kept Chlorohydra under unfavourable 
conditions — cold, darkness, and lack of calcium — 
to suppress the growth of the algae and then liberally 
fed the Hydra so that their cells multiplied so quickly 
that the algae could not keep pace After a few weeks 
of such treatment the buds produced were of a paler 
colour especially in the middle region of the body 
As this IS the region where asexual reproduction 
takes place, offspnng were eventually obtained free 
from algae These whitish specimens are more 
feeble than green examples, and require careful 
treatment A spontaneous return of colour in these 
white specimens has not occurred, although some of 
them have lived for four months m the light 

Deep green and colourless pieces were joined 
together and the spread of tlie green algae was studied 
Algae thrust out of the endoderm cells of the green 
part are taken up with other food by the endoderm 
cells of the other part, so that after a few days the 
whitish part begins to exhibit a green colour, even 
at places distant from the junction If a bud is 
formed at the junction of the two pieces it m^ be 
half green and half white Such a bud affords 
strong evidence against the purely ectodermal ongm 


University and Educational Intelligence 
Aberdeen — At the spnng graduation held on 
March 28 Sir George Adam Smith, the vice chancellor, 
presiding, the degree of LL D , honons causa, was 
conferred on Sir William H Beveridge durector of the 
London School of Economics , Dr E W Hobson, 
Sadleirian professor of pure mathematics University 
of Cambridge , Dr W Mackie, of Elgin, distinguished 
by his researches on the geology of the north-east of 
Scotland , Sir George H Makin, consulting surgeon to 
St Thomas s Hospital , and Prof C Niven, ementus- 
professor of natural philosophy. University of Aber- 
deen 

The degree of Doctor of Science (D Sc ) has been 
conferred on Dr J L Rosedale for a thesis — " On 
the Hydrolysis of the Proteins of Flesh ” 

The Senatus Academicus has appointed Prof 
Matthew Hay to represent the University at the 
Pasteur centenary celebrations to be held m Pans 
and Strasbourg in May 

Prof Kruyt, Utrecht University, will deliver a 
umversity lecture m the faculty of science on May ix 
Durham — Prof H iJbuis, at present professor ot 
mining and surveymg, and William Cochrane lecturer 
in metallurgy at Armstrong College, will vacate his 
appointments on September 30, 1923, on reaching 
the retmng age Prof G Poole, of the Umversity 
of Leeds, has been appomted as professor of mimng 
This appointment was made by the council on the 
recommendation of a joint committee of the College 
and the Durham and Northumberland Coal Trades 
Association Dr J A Smythe, at present senior 
lecturer in chemistry, will take over the William 
Cochrane lectureship m metallurgy , other arrange- 
ments are being made m connexion with the survey- 
ing teaching, formerly under the supervision of Prof. 
L^is 

Prof R F A Hoeml^ professor of philosophy, has 
now left England to take -aj? bis appomtment as 
professor of philosoplnr in the Umversity of jeffianaes* 
burg. The council of Armstrong College wu} proceed 
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to the appointment of a successor to take up office 
in October 

Prof G H Thomson, professor of education, and 
joint author with Dr William Brown of the ‘ Essen- 
tuds of Mental Measurement," has been invited b> 
the Teachers’ College, Columbia University, New 
York, to spend next academic year there ddivering 
advanced courses on psychology I he council of 
Armstrong College has granted him a year s leave for 
this purpose 

London — Presentation Day will be held in the 
Royal Albert HaU on Thursday, May 3 

The degree of D Sc in biochemistry has been con- 
ferred on Miss K H Coward an internal student of 
University College, for a thesis entitled "The forma- 
tion of Vitamin A in Plant Tissues ” 

Applications are invited for the Astor chair of pure 
mathematics tenable at University College in succes- 
sion to Prof M J M Hill, retired The latest date 
for the receipt of applications, by the Academic 
Registrar, Universitj of London South Kensington, 
S W 7 (12 from each candidate) is May 24 

Manchester — The trustees of the Dickinson 
scholarships, open to medical students and graduates 
of the University, have announced the conditions and 
regulations The scholarships are as follows (1 ) 
research travelling scholarship in medicine, of the 
value of 300I for one year a^^arded annually the 
scholar is required to spend at least ten months abroad 
and undertake there original investigation , (11 ) 
anatomy scholarship (25/ for one year), to be awarded 
to the most distinguished first year anatomy student 
(ui ) surgery scholarship (73/ for one year, offered in 
alternate years to a scholarship in pathology), open to 
medical graduates of the University the scholar 
must devote himself to original mvcstigitioii , ind 
(iv ) pathology scholarship (75/ for one year) on thi 
same lines as the surgery scholarship T ull particu- 
lars are to be obtained from Mr Irank G Ilazell 
Secretary to the Dickinson Irustecs The Royil 
Infirmary, Manchester 

Oxford — A fund amounting to nearly 2000! has 
been raised to provide a memorial of the late Sir 
William Osier, Regius professor of medicine It has 
been decided to place a mcraonal bronze plaque in 
the University Museum, and to award a medal every 
live years to a graduate of the University who has 
made some distinguished contribution to medical 
science It is also desired to provide a fund to assist 
teachers in the University to travel for purposes con 
nected with medical knowledge and research For 
this latter object further contributions are required , 
these should be sent to Mr A P Dodds Parker, 
* Holywell, Oxford 1, * „ 

The professor of pathology. Dr G Dreyer, has b^n 

appomti^ to represent the University at the forth- 
coming celebration at Pans and Strasbourg of the 
centenary of the birth of Pasteur a 

Mr M E Shaw, of New College, has been elected 
Radcliffe travelliiw fellow The Radchffe prize hM 
been awarded to & A D Gardner, Umversity Col- 
lege, sometime Radchffe travelling fellow 
The Matteucci gold medal conferred as a ixisthum- 
ous honour by the International Resewch Omncil at 
Brussels m 1019 on the late Mr H G 
Truaty CoUefe, has been received at Oxford and 
delivered to lus mother, Mrs Soll« 

The governing body of Exeter College 
rfection in the summer term to a research fellowship 
ol 4 ooI a year, free of Income tax, tenable tor 5 

g Candidates, who must be memb^ of the 
srsity of Oxford of at least B A standing most 
la %^cation 8 by May 15 to the rector, who will 
^ y further details. 
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Geological Society, February 16 — Prof A C Seward, 
president in the chair — A C Seward The earlier 
rccoids of pi int-lifc (presidential address) Refer- 
ence was made to the views of J^r Chiiich on the 
origin of life m the waters of a primeval world-ocean, 
and on the origin of terrestrial vegetation from hlghiy- 
orgitiised Alga, transferred by emergence of portions 
of the earth s ciust above the surface of the water 
The vegetation of the land may have received addi- 
tions fiom upraised portions of the crust at irmre 
thin one epoch in the history of the earth The 
course of evolution is probably more correctly illus- 
trated by the conception of sep irate hnes of develop- 
ment than by that of a branching tree implying tlm 
common origin of the mam groups of plants The 
unfolding of plant-life must be considered in relation 
to the changing geological background Diffusion- 
phenomena IS illustrated by the so called Liescgang 
figures possibly explain the origin of some of the 
structures which are usually attnbuted to oiganic 
agency Wc have no knowledge of any Pre-Cambnan 
land flora I he phyla of L> copods and Ferns are 
regarded is independently evolved groups The wide 
geogriphical range of Arch-eoptens was emphas^ed, 
and reference was tnide to the difficult problems 
laiscd by the occurrence of Upper Devonian floras 
well within the Arctii circle at least equal (in the 
vanety of the plants and in the vigorous development 
of the vegetation) to the moio southern floras ol 
Irclvnd, Belgium, and otlitr regions 

March 14 —Prof A C Seward president m the 
ch ur —1 M Anderson 1 he geology of the schists of 
the SchichalUon district of Perthshire Between I am 
Mairg and bchichalUon the succession is — graphite 
schist pebbly quartzite mica-schist non-pebbly 
quartzitf schichalUon boulder bed Following the 
bouliltr bed and thus on the same side of tin quart/ite, 
are a white limestone, a banded series of siliceous and 
micaceous rocks, a grey carbonaceous limestone and a 
slightly t irbonaceous mic.i-scliist, which may be named 
the grey schist On approach to the white limestone 
the boulder l)cd becomes highly calcareous This 
conglonieiate is probably i tillite and has been 
partly formed from the material of the limestone 
1 litre m ly thus be a chronological sequence, of which 
the oldest visible member is the grey schist extending 
upwards to the Ben Udi grits m an adjoining part 
of Pcrtlislure In the northern part of the Schichallion 
distnct the Dalradian senes is bordered by the 
btruan flags The junction is probably not an 
unconforiiuty, but either a normal fault which has 
been affected by strong horizontal movement, or 
else a folded thrust —H H Read The petrology 
of the Amage distnct in Aberdeenshire a study 
of assimilation The modification of magmas by 
the incorporation of material of sedimentary ongin 
IS hero termed contamination In tlie Amage mass 
in Aberdcensluro the sediments concerned in con- 
tamination are (a) andalusite-schista and pebbly 
gnts of the Fyvie senes , and (6) biotite-schists and 
suboidinate hornblende schists of the Ellon senes 
The contaminated rocks occur as a roof-zone, some 
hundreds of feet thick, overlymg a sheet of norite 
nch in magnesia, and are of four types Assuming 
that the initial magma was normal gabbro, the 
contammation-process depends on reciprocad reaction 
between initial magma and xenoliths, whereby the 
magma loses magnesia and lime and becomes ncher 
m alumina and alkalies, tiie final results of the 
reciprocal reaction being the granitic Ardlethen 
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type of contaminated rock and certain xenohths 
extremely rich in magnesia and lime The modified 
xenohths sink in the acidified magma of the con- 
taminated zone they pass into the underlymg 
sheet of initial gabbro which becomes enriched m 
magnesia and lime with the formation of the norite 
now seen beneath the contaminated zone The 
chemical variation in the contamination process is 
exactly the same as that in igneous rocks as a whole 
Reciprocal reaction may play a part m ma^atic 
differentiation, especially in tlie great gabbro-sheets 

Mineralogical Society, March 1 3 —Dr A Hutchinson 
piesident in the chair — A Hutchinson A graphical 
method of correcting specific gravity determinations 
A diagiam is given by wluch the correction for air 
displacement and reduction to 4° C can be read off 
directly — A Brammall and H F Harwood The 
Dartmoor granite (Widecombe area) Field evidence 
and analysts support the conclusion that the granite 
is a composite laccolite and that four successive 
stages of intrusion are recorded by (i) dark and 
relatively basic granites scantily exposed and by 
certain cogn tte xenohths resembling basic segrega- 
tions (2) a more acid granite which caps many tors 
and yields mineral eiidence of having assimilated 
country rock {3) a still more acid granite intrusive 
into the latter (4) minor acid intrusions Felspars 
garnet cordierite etc are desciibed and evidence 
for differentiation is given — C E Tilley Genesis 
of rhombic pyroxene in thermal mctamorphism 
mineral associations and the phase rule Free silica 
hypersthene bearing hornfelses of sediment iry origin 
can be divided into a calcic and non-calcic group and 
considered as denved from a normal shale hornfels 
by increments either of CsO (MgO+FeO), or less 
commonly KjO Silica poor hypersthene hornfelses 
can be derived from the free silica types, and tlie 
hypersthene is then frequently accompanied by spinel 
The derivation of all these hornfelses can be graphic 
ally expressed in systems of three or four comi»nents 
The hypersthene is derived from the chlorite in the 
original sedimentary rocks subjected to metamorph 
ism Hypersthene arises when enstatite, augite 
or amplibole bearing igneous rocks enter contact 
aureoles Rhombic pyroxene is produced by con- 
tamination of gabbroic rocks — t S Garnett (i) On 
a peculiar chlonte-rock at Ible, Derbyshire A band 
in the dolerite sill at Ible is completely altered to a 
foliated mass of chlorite, with associated veins of 
fibrous chlorite (resembling chrysotile in appiearance) 
The analyses and characters of this material are 
compared with those of ' epichlonte (2) The dis- 
sociation of dolomite Dissociation is inappreciable 
up to 625°, and at 898° it is complete The tempera- 
ture-dissociation curve IS contmuous — J G C 
Leech Occurrences of rutile brookitc, and anatase in 
the St Austell granite These minerals occur in the 
red pneumatolysed granites of the area, the mode of 
occurrence being essentially the same as that recorded 
for Dartmoor occurrences of these minerals 

Llnnean Society, March 15 — Dr A Smith Wood- 
ward, president, in the chair — J Perkin The 
strobilus theory of Angiosfiennous descent The 
idea that the flower has evolved by reduction from a 
bisexual cone of a special type is elaborated This 
Anthostrobilus is characterised by havmg the micro- 
sporophylls borne on the axis invariably below the 
megasporophylls , it is peculiar to the Angiosperms, 
Bennettitales, and Gnetales From the Ptendo- 
sperms, strobilate plants arose either' (i) by the 
segregation of the two kmds of sporophylls into 
unisexual cones, or (2) by their aggregation into one 
and the same cone The Anthosteobilus may have 
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been called into being through the substitution of 
msect-polhnation for wind-polhnation The Angio- 
sperms are regarded as a monophyletic group and 
the Monocotyledons as of monopnylctic origin from 
the Dicotyledons and of Ranalian extraction The 
8 nucleate sac is taken as primitive for Angiosperms 
A return to the Ranales as the starting-point for the 
evolutionary study of the flower is advocated 

Aristotelian Society, March 19 — Prof A N White- 
head president, m the chair — Miss H D Oakeley 
Prof Wildon Carr s Theory of Monads The import- 
ance as well as the difficulties of this theory he in its 
attempt to combine into a unity the points of view 
of idealism and of creative evolution The means by 
which the two viewpoints are brought mto unity is 
the concept of reality as activity The theory raises 
complex and many-sided problems in regard to a 
monad s knowledge, the nature of the material world 
mtcr-monadic intercourse and the ultimate reality 
within or beyond experience The problem of know- 
ledge IS conceived bv Prof Carr from the point of 
view of relativity and the doctnne of perspectives 
The material universe results from the dichotomy of 
experience essential to activity for activit> can be 
conceived only as an opposition of antithetical 
forces Activity ' is the core of the metaphysical 
theory It is the reality of the monad, and its first 
expression is the aesthepc creative production of 
im iges The doctrine of the monadic nature of 
reality is based on intuition but Prof Carr claims 
ill it modem science confirms liis view arguing that 
science must postulate that monads constitute the 
re.il in order to make its results fully intelligible 
Knowledge according to the theory must be perspec- 
tive in form, and this also is supported by arguments 
from modern scientific relativ ity 

Royal Microscopical Society, March 21 —Prof 
r J Cheshire, president, in the chair — M T Denne 
An improved apparatus for the production of photo- 
micrographs The apparatus consists of a bed made 
up of two heavy rectangular metal bars, upon which 
shdes a carriage, one end of which is sha^d to act 
as support for the microscope lens system a separate 
microscope not being used The carriage also bears 
one end of the camera bellows, and an optical bench 
for tlie below-stage apparatus Ihe head of the 
camera with dark shde fitting is fixed at one extremity 
of the bed itself The eyepiece of the microscope 
IS brought through the onfice of the plate-holder 
fitting, when adjustments may be made, the camera 
bellows being collapsed over the body of the micro- 
scope For metallurgical work the usual vertical 
illuminator is employed with a right -angle prism 
arranged above the mam optical axis The apparatus 
IS compact, although giving 800 mm camera exten- 
sion, and since it is not necessary to swing the 
microscope out of the axis for preliminary adjust- 
ments, difficulties due to decentralisation are 
ehminated — A C Thaysen and H J Bunker 
The destruction of cellulose fibres and fabrics by 
micro-organisms and the importance of the micro- 
scope in the study of this destruction Destruction 
of fibres such as cotton and flax involves vast sums 
of money , tiie United States Department of Agri- 
culture place the annual damage to American cotton, 
on this account, at seventy million dollars Different 
types of cotton are differently affected All true 
Indian cottons appear to deteriorate quickly, at a 
rate which is constant American cottons are far 
more resistant, but they also show a constancy in 
Hieir rate of deterioration The greater resistance 
of American cottons appears to be due to at least 
two factors the absence of food, and some more 
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positive lactor Ihis latter appears to be affected 
by climatic conditions, since American cottons grown 
m India, show, on the addition of food mateiial an 
accelerated rate of deterioration Selective breeding 
might possibly assist in the isolation of strains ot 
cotton resistant to bacterial attack — E Hatschek 
The standard methods of ultra-microscopy Ihe 
methods of making visible those particles small 
compared with the wive-length of light (loo /*/» and 
less) fall into two classes (i) illumination at right 
angles to the axis of the microscope (Zsignioii<ly 
Siedentopff ultra-microscope ind Jtntrsch ultra- 
condenser) and {2) axial illumination so ai ranged 
that direct light is totally reflected at the cover 
glass (dark ground condensers eg pariboloid 
cardioid, concentric etc) The performance of the 
slit ultra-microscope w is discussed 

Royal Meteorological Society, Mirih 21 — Dr ( 
Chree president in the chair -<» M B Dobson 
Charactenstics of the atmosphere up to 200 km as 
obtained from observations of meteors Ihe rite of 
he.iting and evaporation of a meteor depends on the 
air density Nearly ill the kmctii eneigy of the 
meteor is finally ridiatcd as visible light and thus 
observations of a meteor’s total brightness ind 
velocity give its mass Heme from the observed 
charactenstics of meteors it is possible to calculate 
the densitj of the air at the height of their ippe ir incc 
and disappear mee Ihe rite of chingc of density 
with height will inclie ite the ur tempe r itiirc 1 10m 
eye obsorvitions of meteors the temperature ol the 
air IS about 220“ a (-bj F ) up to 50 km thus 
agreeing witli the results of ballon sondes Above 
60 km the temperature is about 300“ a (Sr E ) and 
the density at 100 km is ibout 100 times gieater 
than that usually c ilculatcd on the assumption of i 
uniform temperature of 220° i I he high temper t 
ture IS presum ibly due to the absoriition of sol ir 
raduition by the air in idelition to terrestrial and 
atmospheric radiation duo possibly to the jiresenee 
of ozone foimed at great heights by the sun s ultra 
violet light fheic is indirect evidence of an annuvl 
variation of air temperature 

Dublin 

Royal Dublin Society, bebruary 27 — Prof J A 
Scott in the chair — P A Murphy On the cause of 
rolling in potato foliage and on some further insect 
carriers of the leaf roll disease The mechanism of 
rolling of potato foliage as caused by leaf-roll and 
incidentally by some other diseases and injuries is 
discussed The cause of rolling in the cases invcsti- 
^ted IS the distension of the spon^ parenchyma 
mUewing the accumulation of carbohydrate in the 
leaves The activities of a capsid (Calocorts bipunc- 
tatus), a jassid (lyphlocyba ulmi), and an aphis 
(Myeus Persica) which develops on the sprouts of 
unplanted tubers, in carrying leaf-roll are discussed 
— John J Dowling The recording ultramicrometer 
its theory and applications The theoretical prin- 
ciples of the device, together with a description of 
some experimental investigations into the conditions 
of operation, are discussed The degree of sensitivity 
attained under ordinary laboratory conditions is 
V lO’^ cm tbis bemg strictly reproducible and the 
apparatus quite easy to operate The operation of 
l£c apparatus at still higlier sensitivities requires 
special precautions, such as screening and the like 

March 27 -Prof J A Scott m the chair —R L 
Praeger ‘ Catalogue of scientific and technical penoa- 
^icals m Dublin libraries A card index ra^o^e 
, showing all the scientific periodicals available m Dublin 
haa been prepared by a special committee In each 
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cast the extent of the sets in eicli library is snown, 
together vvitii any breaks which occur Thus it is 
possible to ascertain if anv number nf any periodical, 
whether current or extinct is avail ible in Dublin, 
and where it is to lie found It is proposed to 
endeavour to improve the sujiply of such literature 
by suggesting the discontinuance of some periodic iLs 
which ire unncrcssanly reduplicated and their rcplace- 
mint bv others at present unavailable - -VV R (J 
Atkins 1 he hydrogen uin 1 eineentration of the soil in 
rel ition to the llowereolcnir of Hydrangea hortensts'W 
ind the av ill ibilitv of iron 1 he Iiyclr mgea produces 
blue flowers when grown in acid soil since iron salts are 
absortiee' in I irger amou its and icact with the pink 
flower pigment Iron is ibsorhed by plant s m imly 
m the fciioiis conelition foi at ordmaiy soil P» \ alues 
feme irem is tompletelv precipitated rerroiis salts 
arc not completely prccipit ited at Pm 7 The lessened 
solubiUtv in ilk uine soils is considered in relation to 
chlorosis Iron pan foimation is connected with the 
oxidation <if the ferrous hvdrosuU preeipit iti d when 
Kid soil solid ion peicolatcs to a legion of higlicr f’« 
value -II G Becker and L F Pearson Irrcgiiltr- 
ities in the i ite of solution of oxygen bv witei A 
foim ot ippiritus is described which permits the 
process of absorption to be observed ( ontiniiously by 
nu vns ot i sensitive water minoinetcr the tcmjacra 
tuic Ixing miintained constant to o E <' The 
results obtained show that during tht early stiges, 
absorption follows a loganlhmie curve verv’ closelv, 
blit iftci (he gis-ecmtent his risen to about 70 per 
cent of siiiirition (ho ibsorption tends to bci ome 
irregulai This indicates tint the force producing 
the slow mixing during the eirly stiges tends to 
lx come very small and then fore uncirtaia in its 
letion tow lids saturation 

Paris 

Academy of Sciences, March 12 ~M Albm Hiller 
in the chur — I uigi Bianchi \ kmemitie piopcrty 
of W surf lee s — M Jules Isordet w as elected i foreign 
associate in succession to the lift M ( lamiciin, and 
M J Cornet corresponding membei of the section of 
mineralogy m succession to M W C Brogger elected 
foreign associate — Mordoukhay-Boltovskoy The 
logarithm of an algcbriic numl>er — M Hadamard 
Rem irks on the preceding communication ~-M 
Mandelbrojt Taylor^s series with gaps - -M Malaval 
Hardening (of metals) Metals can bo hardened not 
only by longitudinal extension (Seigle) but also by 
compression, and the latter method was applied in 
1912 to a gun with good results —Georges Darmois 
The local integration of Einstein’s equations (interior 
problem) — M Cisotti Plane movements of liquids 
endowed with viscosity — D Egmitis The refonii of 
the calendar in Greece A discussion of the political 
and ecclesiastical difficulties attending the reform of 
the calendar in Greece — M de Broglie and E Friedel 
The diffraction of the X-rays by smectic bodies 
The smectic state is defined as one in which the 
molecules, having a common direction are distri- 
buted along parallel equidistant surfaces Such 
substances should act on X rays like the system of 
parallel reticular planes of a crystal In confirma- 
tion of these views experiments on the diffraction of 
X rays by solutions of sodium oleate are desenbed 
Combined with the experimental figures of P V 
Weils, these results form the first direct measurement 
of the wave length of the X-rays starting with optical 
wave lengths, and without making use of either 
Avogadro^s constant or Planck's constant — J 
Cabrera The hmits of K absorption of some ele- 
ments Results are given for a ^up of sixteen 
elements mainly from the rare earths — M Volmar 
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The photolysis of tartanc acid and the acid alcohols 
Solutions of tartanc acid exposed to ultraviolet light 
give off gas containing carbon dioxide (66 per cent ) 
carbon monoxide (lo per cent ) hydrogen (ai per 
cent ) and hydrocarbons The solution contains an 
aldehyde and small quantities of a substance re 
sembling the hexoses — Pierre Steiner The ultra 
violet absorption spectrum of veratrol and vantUin 
The absorption curve of veratrol resembles that of 
pyrocatechol the introduction of two methyl 
groups into the pyrocatechol molecule has only a 
shght influence on the spectrum — ^Victor Henri and 
E Walter The law of tne distribution of the bands 
m the ultraviolet absorption spectrum of the vapour 
of toluene — Armand Castille and F W Klingstedt 
The ultraviolet absorption spectra of benzoic acid 
and of the three oxybenzoic acids The ortho and 
meta oxybenzoic acids give nearly the same spectrum 
but the para acid shows marked differences m the 
number and ap^arance of the absorption bands — 
M Bourguel The preparation of true acetylenic 
hydrocarbons Sodium amide removes hydrobromic 
acid from many brominated hydrocaroons The 
reaction can be followed by titrating the ammonia 
evolved the yields are good and there is no tendency 
to polymerisation of the acetylene derivative — 
M Lespieau The dimtnle of oxyglutaric acid 
CN CH, CH{OH) CH, CN — P Dldnert Sub 
terranean circulation of water in fissured ground — 
M Sohgnac Tile tectonic of the country of the 
Mogods the plateau of H6dil and of northern Bejaoua 
(Northern Tunis) — E Bauer and A Danjon Atroo 
spheric absorption on Mont Blanc — Jean Dybowski 
A new industnal force the utihsation of the heat 
furnished by thermal spnngs A suggestion that the 
hot water from thermal spnngs might be utilised for 
forcing fruit and plants under glass — P Bugnon 
The numlier of cotyledons of Ficana Ftcarta 
ranunculoides has been regarded by different authors 
as contaming two one or no cotyledons and the 
true number has an important beanng on the theory 
of the ongin of the monocotyledons Ficana pos 
sesses two leaf organs luving the same anatomical 
connexions with the root as the two cotyledons of 
the dicotyledonous species of the same familv the 
most plausible hypothesis is that Ficana is hetero 
cotyledonous — Marcel Mirande The nature of the 
secretion of the stennoplasts of the white lily The 
central body of the stennoplasts is a lipoid solution 
of phytosterol — M Trabut Carpoxeny and bud 
mutation m cultivated Citrus — J Feytaud A plan 
of campaign agamst the Doryphore of the potato — 
A Demolon and P Bolachot Researches on the 
assimilabihty of phospbatic manures A saturated 
solution of carbon dioxide wlis used to dissolve the • 
soluble phosphate and special attention was given 
to the effect of the presence of calcium carbonate on 
the amounts of phosphorus extracted from vanous 
types of phosphatic manure— H Hdnaaey The 
reversibihty of the ferment action of a-if-maanosidsse - 
— ^Marcel Baudoum Radiography apphed to the 

study of the lesions of prehistonc hutiian bones 
Human remains of the polished stone age have bton 
submitted to radiographic examination with interest 
mg results Fractures m bones have be^ dented 
certam congenital lenons identified alsb a case of 
chrome osteoarthritis, and two tmumatuafis dne to 
foreign bodies, one of which is undoubtedly a 
sharped flmt — Aadri Broea and Jean Cemaodea 
The representation of movement in pictures -~Jacattes 
Pellegrin New contnbution to the idithyolcm^ 
of the fresh waters of Morocco — H BMdW 
tm^uence of diathermic d'ArsoavaUsatton cn the 
nfibids ApphcAtion to ^ treafroent 
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Basedows disease This method of treatment of 
which the technique is described has been ap^ed 
with success to several cases of exophthalmic goitre 


Diary of Societies 

SATUSDAY Amil 7 

'juxov«BiP (AnniuU OenAn) Hreting) (at 6 Quaen 
it S.--Slr David Frain Frssideutlal Addnaa 


VuiT HU IVHTITDTS (at Central Buildlnga Weatminater), at ISO— A. 

Hiorth Irrigation of Faloatlne. 

Rovai ImriTvnoN or Ghxat Bniraiir at General Meeting 
Bocihty or BNOUiauta Inc. (at Geological Society), at 4 so — T Exley 
Fiaher The Work of the Labour Corpa in France daring the War irith 
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Research in Animal Nutrition 

T he recent munifirent gift of ioo,ooof made by 
Sir Alfred Yarrow to the Royal Society is a 
tribute to the service of science to industry from a great 
manufacturer It is somewhat astonishing, however, 
how little money has been gifted for research work into 
agricultural problems, m view of the fact that animal 
husbandry , with the occupations that depend directly 
upon It, IS the most important industry m this country, 
and that, in spite of the large home produrtion of 
animal foods, it is still necessary to import to a value 
of more tlian 200,000,000! per annum without even 
then meeting fully the demands for some of those 
animal products 

We are probably correct in slating that in no other 
industry his so little been done in Great Britain 
to develop the scicntifii side, to find out the most 
economical methods of feeding, to reduce the rel itively 
enormous mortality among main kinds of stock, to 
investigate the true nulnUve value of the raw materials 
of feeding stuffs and the processes bv which they are 
< onverted into the commercial finislicd product It is 
true that Rothamsted is a monument to a brilliant 
pioneer in agricultural research, but for long this 
institute stood practiially alone It was not until the 
establishment of the Development Commission in 1911, 
w hi( h w IS ippointed with the object of dev eloping rural 
industries, that any real effort was made to improve 
this disastrous state of things The Commissioners 
(ame to the very rational conclusion that one of the 
most essential things was a national scheme of research 
m agrii ulture 

As the result of full inquiry the romimssioners 
determined to establish two centres for the study of 
inimal nutrition, one at the School of Agrii ulture at 
(ambndge under Prof f B Wood and the other at 
Aberdeen in connexion with the North of Siotlanel 
College of Agriculture md the University of Aberdeen 
At Cambridge advantage was taken of an already 
existing and excellent reseirch organisation, which was 
assisted financially and developed At Aberdeen, how- 
ever, a new institution had to be cstabhshed The 
amount of the capital outlay was estimated at 40,000! 
to 50,000! , and of this sum 20,000! was obtained from 
the Development Commission 
In spite of this splendid grant, if it had not been for 
the very public-spinled action of Dr John Quiller 
Rowett, who promised an initial subscription of 10,000! 
and a further contribution if necessary, it is probable 
that the establishment of the institute might have been 
delayed for years for lack of funds It is fitting that 
the name of this generous donor, who was willing to 
support this expenmoital institute before its capacity!^ 
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to undertake research was proved, should be for all tune 
associated with it All who are mterested not only 
directly in agriculture, but also indirectly m food pro- 
duction generally, are under a deep debt of gratitude 
to Dr Rowett It is pleasant to record that the 
example of Dr Rowett has already stimulated an 
Aberdeen donor, Mr Walter A Reid, to give 5000/ 
towards the development of the library and the 
statistical department of the Rowett Institute 

The food troubles of the War ought to have brought 
It home to all that British agriculture was m a parlous 
state Great Britain may be able to raise the finest 
horses and cattle m the world, but nevertheless our 
agriculture in general is m a backward condition Sir 
Ihonias Middleton before the war drew a most interest- 
ing senes of compansons showing the effect of the 
application of science between agriculture in Great 
Britain and in Germany, where the soil is infenor to 
ours brom each 100 acres of land the German farmer 
obtained 33 tons of corn to the British 15, 55 tons of 
potatoes to the British ii, 28 tons of milk to the Bntish 
I7i, and even 4J tons of meat to the British 4 

Research in Great Britain m other branches of science 
would have been in a poor state if it had had to rely 
in the past on support from public funds We owe 
much of our outstanding position in various sciences 
to gifts from far-sighted private benefactors Surely 
agriculture, which becomes the hobby of so many of 
our successful busmess men, ought to attract the 
necessary funds to assist m the investigation of problems 
of really national importance There is abundant 
openmg both at the Rowett Institute and at Cambridge 
for generous donors to assist, for example, by the institu- 
tion of expenmental farms on a large scale at these 
institutes Such practical workshops as expenmental 
farms are essential to demonstrate to the so-called 
“ practical ” agncultunst that there are ways better 
than his own of domg thmgs, that will convmce him, 
for example, that there is such a thmg as the hygiene of 
the cowhouse and byre Men talking and lecturing 
about the possibilities of domg things properly will not 
suffice , there must be actual demonstration of the value 
of the suggested change The soil breeds an mdividual 
slow to convmce, but facts tell As Dr Orr, the 
directbr of the Rowett Institute, has shown, even m 
the short time the work has been ruimmg at Aberdeen, 
such farms can be made to pay their way The pig 
farm he estebhshed last year already shows a positive 
financial balance 

It must not be forgotten, too, that indirectly from 
these experiments on farm ammals there will eventually 
emerge a great body of knowledge of direct use in the 
solution of human nutritional problems Dr Rowett, 
Vhen conveymg hu donation to the Aberdeen Institute, 
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definitely recognised this fact, and even stipulated tlat 
so far as possible the nutrition of man as well as that of 
animals should be kept m view 
As there is no mstitute or laboratory devoted to the 
investigation of the nutrition of man in Great Britain, 
these animal stations will have to be depended upon for 
a great deal of the information we now lack on mmcral 
metabolism, to take a single outstandmg example of a 
neglected field of study We trust, therefore, that 
generous provision will be made for the mamten- 
ancc and extension of the valuable research work on 
problems of nutrition being carried on at Aberdeen 
and Cambridge 


The King's English 

Notes on the Composition of Saenttfc Papers By the 
Rt Hon Sir T Clifford Allbutt Third edition 
Pp xn + 192 (London Macmillan and Co , Ltd , 
1923 ) 6f net 

S IR CLIFFORD ALLBUTT, the author of this 
little book, mforms us m the preface that he 
has occasion in his capacity as a member of the Medical 
Faculty of the University of Cambridge to read, m 
the course of each academic year, some seventy or 
eighty theses which are presented for the degree of 
M B and about thirty which are offered for that of 
MD Of the value of such theses, as mdicative of 
the prospective graduates’ attainments or ability, 
there is a difference of opmion Considenng the 
usual age and opportunities of the candidates, and 
their limited professional experience, the theses are 
neccssanly, for the most part, mere compilations 
culled from text-books, or from the records of cases 
in the medical journals But, however limited their 
value, we are disposed to agree with Sir Clifford Allbutt 
that they serve a useful purpose The search through 
the bterature is of itself a salutary and desirable 
regimen It serves to concentrate the student’s atten- 
tion on a single subject, and ends by makmg him a 
better informed man on that particular subject than 
he otherwise would be Of course, much depends 
upon the choice of the subject Sir Clifford’s experi- 
ence IS that, on the whole, the candidates choose wisely 
He tells us that the matter of these theses is good, 
often excellent. What he complains of is the mannrar 
of their presentation In composition some are fair, 
and a few are good, but the greater number are wnttent ^ 
badly, some very ill mdeed “ The prevadmg defect 
of their composition is not mere melegance were it 
so, it were unworthy of educated men , it is such aa , 
to perplex, and even to travesty or to hide the author's 
meaning,” 

Tlie purpose of Sn Clifford AUbutt's book is id 
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direct attention to these faults of “ style ” and of 
iiterary composition, in the hope that candidates for 
medical degrees may avoid the many solecisms which 
their theses too frequently display It is easy to see 
how they arise The art of literary composition is 
seldom a part of the school trammg of a youth 
If it IS taught at all it is too frequently dealt with by 
a master who has no real aptitude for literary crafts- 
manship, whose knowledge of our literature is limited, 
and whose critical faculty is not very acute To brmg 
out the best that is m a boy, to “ enthuse ” him with 
the subject, requires a teacher of rare gifts, of wide 
reading, knowledge, and experience It is far easier 
to teach mathematics, or the elements of physical 
science, or even such subjects as history or a modem 
language, than it is to mculcate the best method of 
handling smh a rich and flexible language as inulish 
m written composition The consequem e is that 
literary composition occupies, as a rule, a very sub- 
ordmate position m the curriculum of a school, and 
the youth enters upon his higher education or even 
upon his lift’s work with a very limited experience 
of the richness and beauty of his mother tongue and 
with little or no knowledge how properly to deal 
with It 

Sir Clifford Allbutt’s strictures are based mainly 
upon his experience of the graduation theses of 
medical students, but thev are no less applictble to 
the composition of scientific papers m general The 
man of science, as a rule, springs from the same class 
as that which furnishes the medical man, and their 
upbnngmg and scholastic trammg are identical It 
IS therefore to be expected that they should both 
suffer from the same disabilities Hence the author 
IS fully justified in the selection of the more 
comprehensive title which he has attached to his 
work A very limited experience of the periodical 
literature of science affords ample proof of the relevancy 
of his criticisms Scientific memoirs are too frequently 
mere transcripts of laboratory journals, with no proper 
^empt at selection, logical arrangement, economy 
' of expression, lucidity, unity, or simplicity — the 
Cardmal virtues which Sir Clifford Allbutt rightly 
insists should characterise all literature 

The book is evidently the result of much careful 
Study of contemporary scientific literature, and it is 
replete with illustrations and examples of faults m 
literary composition to be found m scientific communi- 
cations Th» author’s critiasm is m the main con- 
„|tructiv6 If he pomts out a solecism, as a rule he 
i^ows how It should be avoided At times, although 
Would doubtless deprecate the unplication, he 
t^^ppears to be a little hypercritical and over-fastidious, 
^md some exception might justly be taken to his rulmg 
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The fact is the hnglish language is not standardised, 
and It 13 contrary to its genius and to its progressive 
nature that it should be Its character is largely 
determmed by use and wont, and by the example and 
mfluence of the acknowledged masters of literary 
craftsmanship There is no established standard of 
style “ The style is the man ” The styles of John- 
son and Addison, of Ruskin and Carlyle are as wide 
apart as the poles they are individualistic and char- 
acteristic of the men It is this variety which serves 
to make our language the noble mstrument that it is 
lie who constitutes himself a liteiarv censor, and 
takes up an ex cathedra attitude m the matter of 
literary composition, especially in the case of a lan- 
guige such as English, needs to be very sure of his 
ground and to walk wanly Years ago a certain 
Dean of (anteibury was constramed to publish a 
little liook on the “ Queen s English ” That book 
was soniewliat pitilessly handled bv Mr Washington 
Moon in a rejoinder entitled the “ Dean’s English ” 
This episode should be a wammg to those who would 
rush in where angels mav well fear to tread Sir 
Clifford Allbutt has certainly the courage of his opinions 
and IS not slow to tell us of his likes and dislikes, but 
even he, like the great Homer himself, sometimes 
nods, and lavs himself open to rebutting criticism 
At tlie same time, his book is well worthy of the atten- 
tion and careful study of all who seek to write correctly, 
and with a pious regard to the splendid inheritance 
they possess in their mother-tongue 


Eastern Tibet 

Travels of a Consular Officer tn Eastern Tibet together 
with a History of the Relations hetioeen China, Tibet, 
and India By Eric 1 eichmann Pp xxiv + 248 + 64 
plates + 8 maps (Cambridge \t the University 
Press 1922 ) 25s net 

E ASIERN Iibet remains the least known part of 
Asia in spite of its exceptionally mterestmg 
problems An important contribution to its geography 
has now been made as one of the indirect results of the 
British expedition to I hasa in 1904 The Chinese 
then feared the annexation of Tibet to India, and to 
avert this dtingcr immediately sent an agent to Eastern 
Tibet , in the following year, this “ Amban ” and his 
escort wore massacred, and several FrencJi missionanes 
were murdered at their stations along the Tibetan 
frontier To suppress the revolt Chao-erh-feng m- 
vadtd the country, and Chinese authority was estab- 
lished and agents remstalled m Lhasa 
Chao-erh-feng was a man of remarkable capaaty, 
and he secured the personal trust of the Tibetans by 
a policy which protected them from the tyrraiuiy of 
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the lamas, and by the seventy with which he punished 
any ill-conduct by his own soldiers Dunng his rule 
the Chmese position in Tibet was secure When the 
Manchu Dynasty was tottering he was recalled east- 
ward and made Viceroy of Szechuan He was executed 
in Cheng-fu, the capital of that provmce, by the 
revolutionists m 1911, after a heroic effort to mamUin 
the old government The author fully recognises the 
genius of Chao-erh-feng, whom he describes as “ one 
of Chma’s greatest Fmpirc builders,” and says that 
"with him passed away Chmese ascendancy over 
Tibet ” He adds that Chao-erh-feng’s justice and fair 
dealmg are still remembered This tribute to the 
great Chinese administrator is the more weighty as 
the author’s sympathies are rather pro-Tibetan 

After Chao-erh-feng’s death Chinese rule in Tibet 
promptly collapsed Ihe Tibetans m 1912-13 re- 
covered most of the lost country, and after a five 
years’ truce resumed their eastward advance m 1918 
There was then no Chinese force available for the 
defence of Western Cluna, but there can be little doubt 
that if the Tibetans had seized some of the territory 
they coveted, the Chinese would reconquer it as soon 
as the internal difficulties in China are smoothed down 
To avoid a prolonged war between Tibet and China, 
the British Government used its influence to secure a 
peaceful settlement Mr Bnc Teichmann, then the 
British Consul at Ta-tsien-lu, ac ted as the local mediator, 
and in this volume he tells the story of the libeto- 
Chinese war and negotiations, and describes the 
journeys he made during his efforts to arrange peace 
By great tact and patience he persuaded both sides 
to accept a temporary arrangement which may be 
ultunately adopted without loss of prestige to cither 
side He induced them to revert to the frontier which 
had been recognised from 1727-1905 During these 
negotiations Mr Teichmann had exceptional oppor- 
tunities for travel in unknown parts of Eastern Tibet 
He IS an enthusiastic and capable geographer, and 
made the best of his chances The volume in which 
he records his experiences and observations will remam 
one of the standard works on the geography of East 
Central Asia 

The distnct including most of his routes lies north 
of the Ta-shueh-shan or Great Snow Mountains, which 
rise on the northern side of the famous road from 
China to Lhasa From the foot of these mountains 
extends a vast tract of down country about 13,000 ft 
above sea level , it is dissected by valleys from 2000 to 
3000 ft deep, and rises into high snow-covered ranges 
of which the heights and relations are unknown 
Mr Coales, the author’s predecessor at Ta-tsien-lu, has 
shown that the country is largely composed of red 
sandstone and limestone. This view is confirmed by 
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Mr Teichmann , but there is no evidence as to which 
of four possible series this limestone belongs, and 
without further information as to the geological 
structure and trend of the snow-capped mountains, 
the fundamental structure of the country remams 
uncertam Mr Teichmann's careful observations are 
the more useful owing to the excellent mdex There 
are numerous photographs, a series of seven sketch 
maps, and a large map of Eastern Tibet reprinted from 
the Geographical Journal 

J W G 


Hereditary Diseases of the Eye 

University of London Francis Galton Laboratory 
for National Eugenics Eugenics Laboratory 
Memoirs, 21 The Treasury of Human Inheritance 
Vol II Anomalies and Diseases of the Eye 
Nettleship Memorial Volume Part I Retmitis 
pigmentosa and allied diseases , Congenital station- 
ary night-blindness , Glioma retmse By Julia Bell 
With a Memoir of Edward Nettleship by Dr 
J B Lawford Pp xv + 123 + 26 plates (Cam- 
bridge At the University Press, 1922 ) 45^ net 

A ll students of genetics will welcome the resump- 
tion of publication of “ The Treasury of Human 
Inheritance,” interrupted like so many other scientific 
researches, by the \\ ar Prof Karl Pearson has now 
been able to issue Part I of the Nettleship Memorial 
Volume, devoted to retmitis pigmentosa and allied 
diseases, congenital stationary night-blindness, and 
glioma retmae The report on and pedigrees of these 
diseases is preceded by a memoir of Edward Nettleship, 
written by his old colleague. Dr J B Lawford Nettle- 
ship was a fine example of the combmation of clmician 
and researcher, which, to the honour of British medicme, 
has been frequent in this country and perhaps especi- 
ally frequent m the department of ophthalmology 
Dr Lawford has well brought out Edward Nettleship’s 
sterling qualities, which added lustre to a family dis- 
tmguished in the fields of pure scholarship and philo- 
sophy Nettleship possessed, to a very emment degree, 
the patience, powers of observation, and natural 
sagacity which are essential to success in the mvestiga- 
tion of problems of mhentance His career adds one 
more to the numerous proofs that arduous medical 
practice is no barrier to distmgmshed success m pure 
science 

The composition of the work was entrusted to Dr 
Julia Bell, who has acquitted herself admirably The 
discussion of the genealogical materud is preceded m 
each case by an historical and anatomical account 
of the anomaly m question which, while scientifically 
adequate and strictly impartial, is intelligible to the 
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educated layman The pedigree plates maintain the 
very high standard of achievement set by former 
publications of the Galton Laboratory With the 
exception of glioma retmae — a rare and malignant 
disease — few of the conditions here dealt with threaten 
life, while nearly all of them so greatly interfere with 
the comfort of existence — in some cases makmg it 
impossible for the victim to follow his profession — 
that their recognition is frequent It would therefore 
be expected that a large amount of genealogical 
material should be available Such is the case, but 
the absolute frequency of the diseases is small, and in 
many instances, such as that of the classical Nougaret 
family, victims are by no means anxious to reveal 
their disability to strangers 
It is particularly appropriate that the volume should 
be dedicated to the memory of Nettleship, for a large 
share of the materul relating to retinitis pigmentosa 
and the lion’s share of the data of congenital stationary 
night-blindness are the product of his own researches 
“The Treasury” is planned to be a storehouse of 
facts, so that no complete analysis of the data is at- 
tempted , but certam intcrestmg points arc made 
Attention is specially directed to two (i) the presence 
of other defects in the family histones, (2) the etiological 
importance of consanguinity As to (i), it would seem 
that each of these defects tends to oc< ur largelv as a 
single defect, but that if retmitis pigmentosa is associ- 
ated with deafness m the stock the link is a close one 
With respect to (2), consanguineous marriages are far 
more common ui the diseased stocks than in the 
general population, save m the case of that form of 
congenital stationary night-blindness which is limited 
to males In only one case, however, does the pro- 
portion of affected offspring of consanguineous mar- 
riages seem to exceed materially that found among the 
offspring of non-consanguineous marriages, a result 
differmg from what has been observed in the records 
of deaf-mutism and albinism 
The very rare and usually fatal anomaly, glioma 
retinae, scarcely lends itself to statistical treatment 
However, m view of its absolute rarity — it is estimated 
not to furnish more than o 03 per cent of all patients 
suffering from diseases of the eye— the fact that it has 
been possible to compile thirty-six histones showmg 
more than one case in a stock is strong evidence that 
this, too, IS an hereditary defect 
In a prefatory note, Prof Karl Pearson thanks the 
Medical Research Council for a grant m aid of the work, 
and expresses a “ hope that the work as completed 
will be considered to have justified their support” 
The scientific public will have no doubt on that score , 
there could be few objects more worthy of national sup- 
port than tlie preparation of scholarly and impartial 
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records of the facts of human inheritance Dr Bell 
has, m our opinion, produced a thoroughly satisfactory 
monograph, which will at once take rank as a standard 
work while bemg — a quality by no means to be pre- 
dicated of all standard works — adequate from both 
the literary and the artistic points of view 

Chemical and Physical Tables 

Tables annuelUs de constantes el donnies numinques 
de chtmte, de physique el de Uchnologte Vol IV 
Annees 1913-1914-1915-1916 Premiere partie 
Pp xxxu-l-626 Deuxi^me partie Pp x\xv + 627- 
ijy? (Pans Gauthier-Villars et Cie , London 
Cambridge University Press , t hirago University 
of Chicago Press, 1921-1922 ) 2 parts, 7/ 

F 'OR reasons which are not very dear, the earlier 
volumes of the “ Tables annuelles ” have not 
been fully used m this country , but a cursory inspection 
of Volume IV will give the physico-chemical doubter 
cause to think, while an hour’s serious use of it will 
convert him completely Which of us ( an lay his hand 
on his heart and say that he has missed nothing 
essential to his subjects of research ? Let him open 
these volumes and— unless he has already consulted 
them — he will be humbled Landolt - Bomstein 
carries us up to the end of 1911 , from that lime 
onwards, no indexes or abstracts, “however complete of 
their kind, afford a sufficient guide to the seeker after 
data, who must nowadays add to his scientific equip- 
ment the faculties of a British Museum historian and 
the time in which to exercise them 

1 here are here recorded the ' lassified, clearly indexed 
data amassed during four vears from 340 periodicals 
and other sources by 32 abstractors in 19 countries, 
collated by 27 well known compilers who are specialists, 
and edited by Dr Charles Mane (to whose devotion 
and enthusiasm the “ Tables annuelles ” so largely owes 
i Its existence and its success) The general control is 
vested in an executive of eight emment physical 
chemists from a powerful international committee 
representing 23 nations 

It is obvious that to neglect the output of such an 
organisation as this would be sheer waste In the 
writer’s opinion (formed m spite of a hitherto some- 
what mert attitude towards the earlier volumes) there is 
no library of physics and chemistry, pure or applied, 
which can now afford to be without this publication 
The pnee seems high at first sight , but it is an invest- 
ment which will repay itself many times, even before 
the next volume appears 

In the plan of the work much has, naturally, been 
gained from Landolt-Bomstem, but the sedpe ns con- 
siderably wider and at the same tune more defiuled. 

P I 
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A senes of practical tests in various sections shows 
that It IS easy to trace at once the information sought , 
and to this end a system has been adopted in which 
rigidity has been tempered very wisely There are 
chapters in Part II which one might have expected 
to be placed near others in Part I , for example, 
thermochemistry is separated from thermodynamics in 
this way, and cryoscopy from vapour pressures , but 
some change in the sequence of sections may doubtless 
be made hereafter, and in the meanwhile there is no 
obstacle to utility Ihe printmg is clear, and with 
the tabulated data the compilers give sufficient indica- 
tion of the experimental method used, mention any 
general formulae found applicable by the author, and 
state the conditions quite unambiguously The use 
of graphs instead of tables in dealing with subjects 
such, for example, as absorption-spectra, equilibrium 
mixtures of metals, or the ignition of gaseous mixtures, 
IS well carried out In chapters treating of organic 
compounds Richter’s classification is used , and it is 
clear that the vexed question as to the organic or 
inorganic nature of calcium carbide would present no 
difficulty to the editor, for he provides the useful 
category of “ Corps mixtes ” This name, however, 
although no doubt correct in French, should certainly 
not be rendered in English as “ mixtures ” The mis- 
spellings of English authors’ names are probably not 
more frequent than can be matched in English references 
to foreign literature 

Dr Mane prints his regrets that this volume, covering 
1913-1916, IS only now issued , but, as m the case of 
Dr Johnson’s dog, the marvel is, not that it is done 
so well, but that it is done at all , for the difficulties 
dunng and just after the War must have been very 
great That these difficulties have been passed, so 
that wc have Volume IV , are mformed of an accelerated 
issue of Volume V (1917-1921), and may look for a 
regular progression thereafter, is a real achievement 
m advancing research I M 


Our Bookshelf. 

Modem Tunneling By David W Brunton and John 
A Davis (New Chapters on Railroad Tunnelmg, 
by J Vipond Davies ) Second edition, revised and 
enlarged Pp x + 6i2 (New York J Wiley and 
Sons, Inc , I^ndon Chapman and Hall, Ltd , 1922 ) 
33r net 

The first edition of this work was published in 1914, 
and its contents were limited to mine and water-supply 
tunnels The present edition has lieen revised and 
enlarged by Mr John Vipond Davies, and contams new 
matter dealmg wnth large-sized tunnels The early 
part of the volume contams a very good discussion on 
the plant required m the construction of tunnels, and 
mdudes such subjects as the factors influencing the 
choice of prime movers, types of air compressors, surface 
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plant generally, and methods of ventilation This is 
followed by critical descriptions of the various under- 
ground appliances, such as rock-dnlling machmes, the 
methods of blastmg, haulage, etc The great develop- 
ment of tunnels dunng the last fifty years has been due 
to the application of high explosives and rock-dnlls, 
and this part of the subject receives adequate treatment 
Details of the cost of a large number of tunnels are 
included, together with the speeds attained in dnving 
them There are two comprehensive bibliographies, and 
these may be regarded as an essential feature in a book 
on this subject and of moderate dimensions The 
matter is presented in a very readable manner, and the 
volume will be of service not only to the engineer 
engaged in practice but also to the student of civil 
engineermg 

I a Force molrice ilectnque dans V Industrie Par Eugene 

Marec Pp viii-t-6i3 (Pans Gauthier-Villars et 
Cie , 1922 ) 55 francs 

M Marec’s book is written for those who, having a 
sound theoretical knowledge, are more concerned with 
the choosing and installing of electrical machines than 
with the manufacture of them The operation of the 
finished machine is discussed mainly by describing its 
characteristic curves The engmeer is thus enabled to 
judge which type of machine will prove the most useful 
for the particular purpose he has in view The vanous 
methods of mstallmg electrical machinery in a work- 
shop are fully described The book will be of use to the 
English engineer, as it will show him the best modern 
French practice, and it will be helpful for him to com- 
pare It with his own The various French methods of 
charging for alternating-current power will interest him 
One method is to charge the consumer for the watt- 
hours he has consumed In addition a further charge 
IS made for the magnetising hours, this further charge 
only being zero when the consumer uses apparatus the 
power factor of which is unity The latest French rules 
for standardising apparatus and methods in electrical 
engmeermg are given The companson of them with 
the American and English rules is mstructn e 

Orographtcal, Regional, Economic Atlas Edited by 
T Franklm Part 4 Africa Pp 32 (Edin- 
burgh W and A K Johnston, Ltd , London 
Macmillan and Co , Ltd , n d ) li 64 net 
This collection of forty-seven diagrams and maps 
of Africa and parts of Africa is wonderfully good value 
It includes a coloured orographical map of the whole 
of Afnca and sectional maps of the same on enlarged 
scales A uniform scale for these sectional maps 
would have been an advantage The maps appear 
to be accurate and revised to date The allocation of 
the Cameroons to the League of Nations on one map 
IS apparently a slip The atlas deserves a wide use 

The All-Electnc Age By A G Whyte Pp xm-f- 
24a (London Constable and Co , Ltd , 1922 ) 
7J 64 

Mr Whyte gives an interesting and accurate account 
of the latest electrical developments He has refrained 
from speculating about the future, but we think that 
if he had pomted out the directions m which advances 
wiU probably be made he would have aiUed to 1^ 
mterest of the book 
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Letters to the Editor 

\_1 he Editor does not hold himstlf responsible for 
opt mom expressed by hts cot respondents Netthet 
can hi undirtake to return, nor to correspond with 
the writers of, rejuUd manusnipts intended for 
this or any othir part of No notue is 

taken of anonymous lommunuations^ 

The Cause of Anticyclones 
In reply to Major Goldie s letter m Naturl of 
March 31 p 420 the following figures may be of 
interest 

Defining an anticyclone as a region where the 
barometric pressure exceeds 30 20 inches (1022 7 
mb ) there are 52 eases of <intie> i lones in the British 
Isles during the years 1900 to 1922 inclusive in which 
the results of registering balloon observations are 
available 

Expressed as a departure from the mean for the 
height and date these 32 cases give +1 b° b at i km 
+ 4 5" 1 ' at 2 km and +56” I at 3 km for the 
mean depirture m an inticyclone At i km there 
are 18 negative values at 2 km there arc ib and at 
3 km there are 13 len instances or only ibout one 
in five show negative departures at each height 
For cyclones with a barometer reading below 29 40 
inches (995 6 mb ) the corresponding mean figures are 
-6i°l -83" F and -97'' F with 3 2 and i 

positive signs respectively out of 27 cases 

The above figures the results of observations pub- 
lished by the Meteorological Office do not seem to 
me to point to the conclusion that m England anti 
cyclones are formed by pockets of cold polar air, but 
another test is available 

As I understand the theory of the Polar 1 ront 
polar air should be cold and have a low i< lativc 
humidity cold because it comes from a colder lati- 
tude and dry because it is gradually winning up 
without a fresh supply of water and lienee has a 
decreasing hiimiditv Conversely, equatorial air 
should be warm and nearly saturated Where then 
polar air lies under eouatonal air and forms a dis 
continuity, the inversion of temperature should be 
associated with in increase of relative humidity in the 
upper layer Actually iiist the reverse is the case 
I have examined the published figures for the 
continent w here records of the humidity are avail iblc 
for the years 1910 and 19 ii separately both years 
are consistent, and the combined result of nearly 300 
observations is as follows — 

Percentage value to the nearest digit of observa- 
tions in which an increase of relative humidity 
accompanies a temperature inversion o per cent 
Cases of inversion with no appreciable change of 
humidity, 4 per cent Cases with distinct decrease 
36 per cent Cases with very distinct decrease, 22 
per cent In these results both surface inversions 
and those over 3 km are excluded 

Since the figures are not published on a homo- 
geneous plan classification is difficult, but " No appre 
cidble change ” means 3 per cent or under, and 
‘ Distinct decrease means a fall of 20 per cent or 
more 

One solitary instance of an increase of humidity 
exceeding 5 per cent (it was b per cent ) was found , 
it occurred at Vienna on December 6, 1911 

The continental figures are fully supported by many 
hundreds of kite ascents m England, and they prove 
that cases of warm damp air overlying colder and 
dner air are practically non existent 

Thus it appears from the abundant observational 
material available that the lower layers of the atmo- 
sphere are almost always cold in a cyclone, and are 
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usually (three cases out of four) warm in an anti- 
cyclone also that when an inversion of temperature 
occurs it IS nearly always associated (“ifi cases out of 
62) with dry rather than damp air above 

W H Dines 

Benson, Wallingford 


Hypotheses of Continental Drift 

In many recent discussions of Wegener's theory 
and of other geological hypotheses the assumption 
has been freely made that any force however small, 
can deform the earth to any assignable extent if 
only it acts long enough To declare that this 
assumption is incorrect is scarcely possible, in the 
absence of much more accurate knowledge of the 
physical tonditions within the earth than we at 
pre^'ent possess but there is substantial evidence 
against it 

We believe that mountains have stood for millions 
of years indicating that the rocks at their feet can 
endure for that time stress differences equal to the 
pressure at sea level in the middle of a mountain 
flic strength of rocks at depths of 200 to 400 km 
IS almost certainly less but no geodetic observations 
indicate that the strength is insufficient to support 
an uncompensated hill 200 metres m height , m- 
e<iuahties greater than this appear on the whole 
to be compensated but the unexplained gravity 
anomalies remain almost the same whether we suppose 
that inequalities less than 200 metres in height are 
compensated or not Other data however, indicate 
that isostasy is not always perfect Dr Morley 
D ivies has pointed out one and I have shown that 
several otherwise uncoordinated data can be co 
ordmated on the hypothesis that the rocks in the 
asihcnospherc though weaker than those near the 
surface have a finite permanent strength Accord- 
ingly the hypothesis tnat the asthenosphere can be 
deformed to an unlimited extent by any'^ small force 
acting for a long time is one to be regarded with 
great suspicion and not to be ai ceptod until it has 
been proved that it will account tar more than 
appears to be explicable on the contrary hypothesis 

in conjunction with this hypothesis another is 
often utilised which can be definitely stated to be 
inconsistent with physic il knowledge namely that 
such a small force can overcome a much larger 
force acting for the same time in the opposite direc- 
tion In Wegener s theory for ixample not only 
IS a small lorce supposed to have moved America 
across the Atlantic but also the resistance of the ocean 
bottom to deformation is supposed to have caused 
the elevation of the Rocky Mountains Now given 
a sufficiently weak asthenosphere and enough time. 
It would be possible to twist the outside of the earth 
over the inside to any extent So long as the layers 
of equal density remained symmetrical about the 
polar axis, no elevation or depression of rocks 
taking place, deformation could proceed undisturbed. 
America going steadily on its way without mountam- 
building or any other phenomenon observable by 
geologists In order that mountam building may 
take place, however, energy must be supplied to 
raise and lower the rocks affected against gravity , 
and to keep them m position in spite of the tendency 
of gravity to restore the symmetneal form, the force 
required must be enough to overcome gravity and 
the strength of the surface rocks The minimum 
stress needed to account for mountain-budding is 
therefore greater than the pressure due to the weight 
of the mountain Tidal friction and differences 
between the values of gravity at the tops and bottoms 
of continents are capable of producing stresses of 
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the order of io-‘ dynes per sq cm , whereas to 
elevate the Rockies something like lo* dynes per 
sq cm would be required 

A hypothesis that may be of use in accounting for 
continental drift, if the latter is considered to be 
indicated by the geological evidence, is based on 
Jeans’s proof (Proc Roy Soc 93, 1917, 413-417) 
tliat the earth is stable with regard to first harmonic 
deformations The fact that most of the land is m 
one hemisphere indicates that a first harmomc de- 
formation exists, and must therefore be tending to 
die down the only possible means of destroymg 
the asymmetry being for the continents to break 1 
up and spread out so as to get as far apart as possible 
If then we are prepared to admit that the contments 
were once all united into one mass, it is probable 
that they would have broken up and separated 
widely since the stresses in them must have been 
comparable with the pressure at sea-level due to 
the weight of a contment, which is at any rate a 
moderate fraction of the strength 0/ rocks Wegener’s 

suggestion that India has moved towards the mam 
mass IS of course, inconsistent with this hypothesis 

The possibility that the continents were formerly 
united has been regarded bv Mr Crook (Nature, 
February 24, p 255) as in Karmony with Osmond 
Fisher s theory of the origin of the Pacific The 
latter theory however is open to a serious objection 
The birth of the moon on the resonance theory 
would require a violent distortion of the earth, 
sufficient to shatter into fragments any crust that 
might have already been formed and these would 
distribute themselves symmetrically over the liquid 
interior at once instead of waiting a thousand imllion 
years to do it 

Prof Sollas s suggestion, mentioned by Dr Evans 
m Naiure of March 24, p 393 that there are traces 
m the earth of the mcipient formation of a second 
satellite is not m quantitative accordance with the 
resonance theory of the origin of the moon It is 
practically certain that the earth-moon system, when 
combined into one body, did not rotate sufficiently 
fast for instability, but it is just possible that it could 
have rotated fast enough for resonance to magnify 
the solar semidiurnal tide to such an extent as to 
rupture the mass mto two parts If the moon was 
formed in this way, however it must have taken 
awav with it so much angular momentum that the 
earth could never again have approached conditions 
suitable for either resonance or instability 

Harold Jeffreys 

St John’s College, Cambridge 


The Life-Cycle of the Eel In Relation to 
Wegener’s Hypothesis 

The argument m Dr Wemyss Fulton’s very 
mterestmg letter in Nature of March 17, p 359, 
must be divided into two parts First, it is pointed 
out that the gradual recession of the east and west 
coast-hnes of the North Atlantic Ocean from one 
another would explain m a very satisfactory manner 
the evolution of the amazmg migrations of the 
larval eel Secondly, it is assumed that Wegener's 
continental drift is the only method of effecting 
that gradual recession It is possible to concur 
heartily with the first thesis, without admittmg the 
second 

Suess explained the North Atlantic Ocean as 
havmg been formed, dunng the Ufter ages <rf the 
Cainozoic era, by successive foundering of portions 
of a pre-existing land surface Except that the 
recession of the two coasts would then have been 
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Spasmodic instead of contmuous, the general result 
from the pomt of view of the inhabitants of the sea 
would be just the same as if the two continents were 
dnftmg apart While acknowledging our indebted- 
ness to Dr Fulton for pointing out how the life- 
history of the eel fits in with the other evidences of a 
gradually widemng Atlantic, we need not admit that 
these wonderful migrations prove continental drift 
any more than the migration of birds across the 
Mediterranean proves that Africa has drifted away 
from Europe A Mori ey Davies 

Imperial College of Science and Technology, 

South Kensington, S W 7, 

March 19 


The Combination between Oxygen and 
Htsmoglobln, and the Criteria of Adsorption 
Haemoglobin combines with oxygen approximately 
in the ratio of 16,670 to 32, by weight, as was shown 
by Peters C/ottm of Phystol , vo\ 44 p 131) It is 
clear, then, that m solution the particle of haemoglobin 
IS very much larger than the particle of oxygen which 
combmes with it If one might assume that the 
densities and shapes of the particles were similar, 
then their surfaces would be in the ratio 64 to i , 
m any case, and whatever the degree of aggregation 
of the particles, probably only a very small part of 
the surface of the hjemoglobin particles can be 
actually covered by oxygen when combination ceases 
at the stage of oxy-haemoglobin 

'This shows that the attraction of hiemoglobm for 
oxygen is a highly localised property of the haemo- 
globm particles For if this attraction were more or 
1^ evenly distributed over the surface, it would be 
satisfied only to a small extent, when a small part 
of the surface was covered, and at higher concentra- 
tions of oxygen than those which are found experi- 
mentally to give saturation with oxygen, more oxygen 
would be taken up 

Taking the thermal motions of the particles into 
account does not affect this ar^ment, since the 
movements of the particles according to the laws of 
the kinetic theory do not affect their surface areas 
Now, if the attraction of haemoglobin for oxygen 
IS of such a character that it is satisfied when only 
a small portion of the surface is covered, it seems 
impossible to regard this combination as a case of 
adsorption 

The catena of adsorption are perhaps not yet so 
well defined as could be wished, if differences of 
opmion as to whether a given process should be 
cuussified as adsorption or not are to be avoided 
I am inclined to think that a process is nghtly 
classified as adsorption, %f the substance taken up by 
the surface conttnues to be taken up until the utkole 
surface is uniformly covered, but not otherwise 
Covering the suiiace uniformly is of course meant 
in the sense in which a gas or homogeneous solid iS 
said to fill space unifortmy , that is, uniformly' to a 
being armed with a microscope to which individual 
atoms axe small 

This definition is both defimte theoieticaffy, and 
m accordance with common conceptions of adsorption, 
It 18 difficult, indeed, to see what other defimtion, is 
possible in the present state of knowledge It is 
perhaps, however, desirable to state the defiiution 
clearly , although, as I feel it must have been present, 
whether lormulated or accepted as self-evident, to 
the nunds of many workers on adsorption, no soi^ 
of novelty is claimed for it here ' 

A definition of adsorption based on tiie nature wf 
quality of the forces attracting the adsorbed substat^ 
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is now impossible, since it appears proved by Lang- 
muir’s work that there is no difficulty in accounting 
both qualitatively and quantitatively for many cases 
of adsorption, by means of the already very famihar 
forces which cause combination between metals and 
oxygen to form oxides, or the forces which bring 
about solution 

Obviously adsorption cannot be defined as ‘ that 
which occurs at the surface of a colloid since 
colloids themselves arc not yet a well-defined class 
of substances, and indeed the best studied cases of 
adsorption are at plane interfaces, not at the surfaces 
of colloids 

With the definition of adsorption proposed a 
process would be excluded if, as with haemoglobin 
and oxygen, combination occurs only at some defined 
locality on the surface Similarly the ordinary 
reactions of organic chemistry will be excluded, as 
they should be, since the substances taken up go to 
definite atomic groupings in the molecule Ihe com- 
bination of oxygen with haemoglobin is seen to belong 
to the same class as most organic reactions 

It remains to examine whether the definition is 
practically applicable to known cases of adsorption 
as well as theoretically justified and whether, in 
the case of oxygen and hxmoglobin, the arguments 
ongmally put forward in support of the adsorption 
process are cogent enough to override the definition 
All cases of adsorption, from a gaseous phase or 
from solution, on plane, or nearly plane interfaces, 
are obviously compatible with the definition, since the 
common method of calculating the amount of ad- 
sorption assumes uniformity of distribution on the 
surface, and the results are generally expressed per 
sq cm of interface 

In the cases of adsorption on colloidal surfaces, 
when the extent of surface is usually not known 
and the adsorption is expressed per gram of 
adsorbent, the definition is probably also applicable 
Mecklenburg (Zettsch f physikal Chemte vol 83, 
p 622) described expenments showing in several 
cases that the adsorption on different specimens 
of the same adsorbent, prepared, however, under 
difierent conditions, varied in a precisely similar way 
with concentration for each adsorbent, but the total 
amount adsorbed per gram was proportional to a 
factor in each case, this factor being presumably 
proportional to the area of the adsorbent 

In proposing the theory that the oxygen in oxy- 
hamoglobin is held by adsorption. Wo Ostwald 
{Koll Zetisch vol 2, pp 264 294) based the argument 
on two supposed facts first, that no definite satura 
tion point of oxygen with haemoglobin could be found 
a fact now shown to be incorrect , and, second that 
the amount of oxygen taken up at different pressures 
cOukl be fairly accurately represented under certain 
conditions, by the so-called adsorption isotherm " 
y (y = amount taken up, c= concentration of 
en) 

e mere fact that the variation of the amount 
taken up fits the " adsorption isotherm ’ does not 
seem now to be a sufficient ground for classing 
a process as adsorption The "isotherm” has, 
until quite recently, been an empirical fact with 
out theoretical explanation , and not only does 
it contain two independent arbitrary constants, which 
rwaitBs the fittmg of a set of experimental data easier 
than would b6 the case otherwise , but also it is, at 
the best, usually only accurate at low concentrations 
divergences being found at higher concentrations 
A more accurate equation rdating amount adsorbed 
to concentration has been deduced recently (Henry, 
Phil Mag , vol 44, p 689, 1922) on the afflumptions 
of a small range of molecular attraction and a mono- 
,)"iaolecular adsorbed layer, using well-established 
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equations of the kinetic theory , and the author 
also gives a derivation of the ‘ adsorption isotherm ” 
on theoretical grounds It would seem undesirable, 
however, to use the form of the relation between 
amount adsorbed and concentration as a criterion 
of adsorption for this relation can never be a very 
simple conception depending as it does on so many 
factors but nothing could be simpler than to 
conceive of a surface as possessing either localised 
or diffuse attraction for a substuicc it takes up 
It may be that in some instances it is not vet possible 
to form any estimate of the fraction of the surface 
covered , yet as accurate knowledge of the dimensions 
of molecules and of their orientation on surfaces 
accumulates the applicability of the criterion here 
suggested will increase I have trieil to show, 
however, that it is already more generally applicable- 
than any other N K Adam 

1 he University, Sheffield March 6 


Labour and Science in Industry 

The article by " F S M under this heading in 
Nature of March 24 p 385, emboldens me to inquire 
whether the time has not come for a really searching 
scientific re examination of the natural fundamental 
basis of the economic system under which we pensh 
lhat It is necessary to ask such a question as that in 
this article whether after a century s unparalleled 
progress in the domination of the forces of Nature and 
the fertile labours of inventors and producers, the 
average lot of the people is re illy better than it was 
m consequence suggests a certain lack of scientific 
imagination Ihe question which many thoughtful 
people are now asking themselves and which a few 
scientific men at least should have asked before the 
War, IS not whether the material lot of the people is up 
to what It was before the use of science but why is it 
not vastly improved What kind of a civilisation ought 
to be the result, if science were directed 111 accordance 
with natural laws to the constructive purposes of 
life rather than only so for the purposes of mutual 
destruction ’ Civilisation can scarcely revert in 
peace-time to economic law in which the tokens of 
wealth usurp the place of reality without raising the 
veiy general aspiration that the advantages of war 
and, peace might be combined by proceeding accord- 
ing to natural laws in peace time 

The first economists the trench Physiocrats, did 
make an effort to base thCir system on the laws of 
Nature, and m their doctrine that the origin of 
wealth was the land and in the later doctrine of Marx, 
that It was m human labour certain obvious elements 
of natural truth were embodied But in the present 
system there is no natural truth obvious at all It is 
an offence against common sense The production 
of wealth to dav is a relatively finished science, in 
which probably little that is fundamental lemains un- 
known , whereas a century ago it was an empincal art 
as different from the present science as astronomy is 
from astrology or chemistry from alchemy But the 
science of distributuig the product — that is, the science 
of token wealth — is so little understood that the most 
incredible consequences are accepted as natural and 
inevo table 

In a natural community, if people were short of the 
necessities of existence and knew how, they would 
produce and consume them In ours, with the return 
to conditions of peace and victory, they are idle by 
the million and deteriorate ment^y, morally, and 
physically dumbly acqmescent m the requirements 
of a system no one pretends to understand If one 
asks why, it is because of certain conventions with 
regard to bits of metal tad paper to winch we have ta 
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been born and brought up, but to which probably not 
one in a hundred, even among scientifac men, has given 
two minutes original thought 

The great clarification of ideas which distinguishes 
modern science, and especially physical science, 
ought not to stop short of this most vital and funda- 
mental problem which so menaces the well-being of 
the community It is, indeed, a most fascinating 
problem for its own sake The mathematician would 
enlarge his knowledge of the consequences of a 
mistake m sign in a field where such mistakes are of 
fearful import to whole nations and the physicist 
of a perpetual motion machine fallacy underlying and 
destroying the hopes, not of a half-crazy would-be 
mechinic but of a half cra/y would be mechanical 
cuilisation In his well-known book Instincts of 
the Herd ’ Mr Trotter has put one obvious point 
inimitably ' It is this survival, so to say, of the 
waggoner upon the foot plate of an express engine 
which has made the modern history of nations a 
series of such breathless adventures and hairbreadth 
escapes ’ I venture to suggest that the survival 
of the herd instincts of the waggoner m an express 
age applies as much to those who have built the 
express as to those who try to drive it 

The British Association naturally suggests itself 
as providing the proper platform for this proposed 
re-examination of the physical basis of our economic 
system since it has an Kconomics Section which, no 
doubt, would welcome as eagerly as the public the 
introduction of an element of science into its proceeil- 
ings One needs to be only a casual observer of the 
trend of events to know that the public, thoroughly 
alarmed by the consequences of peace, and fearfully 
awaiting asphyxiation in the next war would take an 
interest in this question that would rival that of the 
palmy days of Huxley and the Bishops 

Frldlkick Soddy 


We shall ail sympathise with Prof Soddy’s desire 
that our industrial system should give a state of 
society in which the material lot of the people should 
be ‘ vastly improved by the application of science 
We should diner from him in various degrees as to 
the extent to which this has been already secured, 
and the means which should be taken to accelerate 
the process I gave in the article quoted some 
reasons for believing that considerable improvement 
had taken place it seems in fact untrue to say that 
“we are perishing ’ under our present economic 
system The only country which can be said to 
have come near to ‘ perishing ' is Russia which 
attempted entirely to discard the system and is now, 
after a desperate experience, painfully and slowly 
retracing her steps The next most seriously dis- 
tressed country in the world is China, which has never 
attained to our modern industrial system 

By all means enlist the Economics Section of the 
British Association in a discussion of the problem — 
or rather the host of problems — involved But do not 
antagonise the Section at starting by suggesting that 
It would be a good thing to introduce “ an element 
of science into its prcKeedings ' The Section has been 
proceeding on that assumption for a ^od many 
years now F S M 


Tactile Vision of Insects and Arachnids 
With reference to Commander Hilton Young’s 
suggestion noted on p 409 of NatuSf for March 34, 
it mav possibly be of interest to record the con- 
clusion at which 1 and my colleagues arrived, when 
engaged two years ago, in research on the so-called 
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eyes in insects and arachmda In all the species 
studied, includmg the house-fly and red ants among 
the former, the house spider (Tegenana dofneshca) 
and many of the Epeirse among the latter we were 
forced to the conclusion that the organs generally 
known as eyes do not act as organs of vision What 
their main purpose is, was never certainly determmed 
by us , but the many phenomena which were studied 
as evidence of sight could all be reduced to touch 
sensations For example to take perhaps the simplest 
illustration, if the hand be slowly advanced towards 
a fly on a window pane the insect, if it be a vigorous 
specimen will evade the caress But if the hand 
be advanced towards the fly when the insect is on 
the opposite side of the glass to the hand, it may 
often be necessary to tap severelv m order to disturb 
its wandenngs 

Apart from air currents due to the motion of the 
hand, and possibly some convection currents due to 
the heat of the same, it is rhfficult to afford any 
other satisfactory explanation of this simple pheno- 
menon, which any one can examine for himself with 
the greatest of ease J P O He a 

St Beuno s College St Asaph 
March 24 


The Resonance Theory of Hearing 

The difficulty expressed by Sm James Barrett in 
Natiiri- of March 24 p 396 is probably more 
apparent than real If attention is focussed on the 
relative dimensions of the various parts of the cochlea 
rathei than their actual sizes, I think that the range 
of analysis can be explained 

In the short compass of a letter I cannot deal with 
a full consideration of the anaJvtical mechanism of 
the cochlea A variation in pressure applied to the 
fenestra ovahs if it is to cause a movement of the 
basilar membrane must cause movement of the 
liquids in the cochlea The impedance due to the 
inertia of the liquid is considered by Mr Wilkinson 
as a ‘ load ” on the vibrating strings In all con- 
siderations of the action of the cochlea the influence 
of the viscosity of the liquid has been overlooked 
(see Philosophical Magaeine, 1922, vol 43. p 349) 
The friction of the liquid against the wallsj of the 
cochlea impedes the movement of the liquid ko that 
if the diameter of the cochlea were unirorm the 
resistance would be proportional to the distance from 
the fenestra ovahs As the cochlea becomes narrower 
this IS- a safe assumption If the highest audible 
note acts on the basilar membrane 5 n from the com- 
mencement of the cochlea, the ratio of the impedance 
due to viscosity of this highest note to the lowest 
note might be 35,000 to 5 This is approximately 
the ratio given by Mr Wilkinson without the assump- 
tion of any difference in tension in the fibres of the 
basilar membrane I do not -wish to imply that there 
IS no difference in tension, but the greater bulk of 
the spiral ligament may be merely to resist a greater 
strain, and is not necessarily an indication of a greater 
initial tension 

If one wishes to look at this subject from the point 
of view of resonance, the effect of viscosity can be 
illustrated by narrowing the onhee of an air resonator 
This lowers the note, just as the viscosity makes the 
note lower for the distal end of the cochlea, but the 
viscosity of a liquid will be much more important 
than the viscosity of a gas Viscosity, however, is 
only one of the factors concerned m sound analysis 
H E Roaf 

London Hospital Medical College, 

Whitechapel Road, E 1, 

March 26 
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The Sun-Cult in Ancient Egypt 

Bv Aylwari) M Blackman. D Litt 


I 

T HF recent discovery of Tut enkhamun’s tomb has 
naturallv aroused a great deal of interest in the 
attempt made by that king’s father-in-law, Okhnaton 
to establish a monotheistic form of sun-worship as the 
State religion of Egypt, and indeed of the whole 
Egyptian empire Properly to appreciate this very 
striking phase of Egyptian religious thought, it is 
necessary to have some knowledge of the old “ ortho- 
dox ” sun cult, the State religion of Fg\pt, since at any 
rate the sixth, and possibly the third dynasty— a cult 
which tan be traced back to the ver\ dawn of E gyptian 
history 

The centre of this ancient sun-cult was On, the 
Heliopolis of the Greek writers, a city which lav close 
to Memphis and the site of modern ( airo Heliopolis 
was almost certainly the political centre of a united 
Egypt in the predy nastic period, though at a time not 
necessarily long anterior to the beginning of the first 
dynasty and the foundmg of Memphis by Menes The 
predynastic king of Heliopolis was high priest of his 
citv-god, the sun-god Re'-Atum, and was also regarded 
as his embodiment Immense influence was exercised 
by Heliopolis upon Egyptian theology and ideas m 
general, and even when Heliopolis ceased to be the 
actual capital of Egypt, the E'gvptian king was still 
regarded as the embodiment of the sun god and his 
higli-priest, and Re'-Atum still maintamed his place as 
the State-god Owing to the religious and political 
ascendancy of Heliopolis, a number of the local pro- 
vincial gods were identified with the sun-god bv their 
priests in order to enhance their prestige Of course 
this identification was particularlv likelv to take place 
when what was once a provincial town became the 
centre of government, as did Heracleopolis at the 
beginning of the ninth, and Thebes it the beginning of 
the eleventh dynasty 

\s a result of their bemg identified with the Ilelio- 
pohtan sun-god, and owing to the great prestige, and, 
no doubt in earlv times, superior culture, of Heliopolis, 
the temples erected for the worship of the solarised 
local gods were copies of the Heliopolitan sun-temple , 
moreov^er the liturgy celebrated therein in honour of 
these divinities was that celebrated in honour of tlicir 
Heliopolitan prototype In course of time the I leho- 
politan form of temple was umversallv adopted in 
Egypt, and also, bv a natural process, the Heliopolitan 
liturgy came to be celebrated m honour of every im- 

H nt god and goddess throughout the length and 
th of the land This remarkable uniformity m 
temple architecture and m worship seems to have 
prevailed so far back as the old kmgdom, about 2900 
to 247 ? B C 

The king of Egypt, as we have seen, was the high- 
priest of the sun-god He was also high-pnest of all 
the local divinities of Egypt, and m this capacity he 
celebrated^ or rather was supposed to celebrate, the 
hturgv in every Egyptian temple lies relations with 
the solarised divinities were of course practically the 
same as his relations with the Heliopolitan sun-god 
himself, a circumstance which naturally must have 
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mfluenced his relations with other divinities and must 
have helped forward greatly the solarisation of all 
Egyptian temple-worship 

What, it may lie asked, were the ideas of these ancient 
sun-worshippers as to the nature and c haracter of their 
god '* 1 he most outstanding of all the qualities attn- 

buted to the sun-god by the Heliopolitan priests is his 
righteousness The sun-god is not onlv represented 
as loving righteousness anil truth and hating iniquity, 
but also It was said that he it was who ‘‘ fashioned 
righteousness ” Righteousness is so much a part of 
the god’s being that he is said to live (i e feed) on it, 
just as Hapi the Nilc-god is said to live on fish ' Ihis 
righteous god demanded righteousness in his worshippers 
also, and before the Osirianisation of tlie Egyptian 
conceptions of the life after death, a process which they 
underwent in the period between the end of the Old 
and the beginning of the Middle Kingdom (about 2475 
to 2160 B c ), the sun-god was regarded as the judge of 
the dead in which capaeitv certain texts represent him 
as weighing righteousness in a balance, 1 e testing the 
righteousness of the dead 

Now the king of Egypt (in the first instance the king 
of Heliopolis) was thought to lie, as we have seen, the 
embodiment of the sun god Accordingly, like his 
divine prototype he was supposed to be the upholder 
of righteousness, truth, and justice But the close 
association of the king with the god not onlv associated 
the god’s righteousness with the kine it also associated 
the kingship with the god Thus the sun-god, who is 
represented m the myths as the first king of E.,gypt, 
came to be regarded as the prototype of all Egyptian 
sovereigns, the ideallv righteous king, the pattern of all 
would be righteous Pharaohs In a literarv composi- 
tion of the Feudal Age, describing the miserable plight 
of Egypt under the rule of a weak Pharaoh, a sage 
contrasts tlie prevailing unhappy conditions with the 
state of affairs m that far-off golden age when the sun- 
god the ideal king ruled over Egypt He speaks of 
the sun-god as “ the shepiierd (lit iierdsman) of all 
men with no evil in his heart ” “ Where is he to- 
day ? ’ he asks “ Hoes he sleep perchance ? Behold 
his might IS not seen • ” 

Purity, and particularly physical puritv, was another 
attribute of the sun-god Evervtliing connected with 
him must. It was maintained, be pure, and only those 
who were pure could approach him Consequently 
lustral washing was a marked feature of the sun-cult, 
no pnest lieing able to enter the sun-temple (eventually 
any temple) to ofiiciate until he had undergone purifica- 
tion Even the sun-god himself is represented as 
washing or being washed every morning m some mytho- 
logical lake or pool before appearing above the eastern 
horizon 

Now according to one conception, the sun-god was 
reliom every morning, havmg been born m the first 
instance, be it noted, out of the waters of the celestial 
ocean Naturally enough, therefore, his daily rebirth 
came to lie associated with his daily lustration, and he 
was supposed to be reborn every day at dawn as the 
result of washmg or bemg washed in the waters of this 
or that sacred pool In accordance with this concep- 
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tion, an early and important episode m the bturgy, 
which was celebrated every day at dawn in all Egyptian 
temples (m the first instance, of course, the Heliopolitan 
sun-temple), was the washing or sprinkling of the 
divinity’s (originally the sun-god’s) cultus-image with 
water, in imitation of the sun-god’s supposed daily 
matutmal lustration 

The Heliopolitan king, the sun-god’s embodiment, 
was, as already stated, his high-pnest, and in this 
capacity he entered, or was supposed to enter, the sun- 
temple every day at dawn to celebrate the liturgy 
Before he entered the god’s presence he had, like every 
other priest, to undergo punfication, but m his capacity 
of embodiment of the sun-god he was conceived of as 
reborn as the result of his ceremonial washing, just as 
was his divine prototype As we shall see, the kmg 
was also regarded as the son of the sun-god, and was 
thus thought of as rebcgotten as well as reborn through 
the agency of the lustral water, this being identified 
with the sun-god’s own efflux, the very efflux with 
which he had brought into being his two children, Shu 
and I cfenet The king’s lustral washing took place in 
an adjunct of the sun-temple, called the House of the 
Mommg, so named on account of the very early hour 
at which this ceremony took place The king not 
only underwent lustration m this chamber, but he was 
also robed, anointed, and crowned there, mvested with 
the roval insignia, and apparently also presented with 
a light repast, after which proceedings he was ready to 
enter the temple to officiate 

The consort assigned to the Hehopolitan sun-god 
by his priests was I^thor, a goddess who was especially 
associated with music and dancmg The queen, as 
wife of the high-priest of the sun-god, was, m accord- 
ance with Egyptian custom, that god’s high-pnestess , 
moreover as wife of the embodiment of the sun-god she 
was considered to be the god’s earthly wife, and so was 
identified with IJatljor Like her divme prototype she 
was associated with music, and it was her function to 
smg and rattle her sistrum while her husband, the high- 
pnest, celebrated the liturgy 

A notable feature of the worship of Hathor was the 
performances of her musician priestesses, who -were 
attached to her temple in large numbers These per- 
formances consisted in dancmg to the accompaniment 
of the rattlmg of sistra and the beatmg of smgle- 
membrane drums Since Llathor was assigned to the 
sun-god as his wife, musician-pnestesses were attached 
to his temple, and their dancmg, smgmg, and playing 
thus became a feature of the sun-cult — eventually of all 
the solansed cults of Egypt Over these musician- 
priestesses m the provmcisJ temples presided the high- 
pnestess, the wife of the high-pnest, who, as mscnp- 
tions occumng in several temples exphcitly state, was 
regarded as the wife of the god, and was as such identi- 
with Hathor — the ^od himself bemg identified with 
the sun-god The musician-pnestesses attached to the 
great solar or solarised temple at the capital were, of 
course, presided over by the queen the earthly counter- 
part of hathor par excMenu These musician- 
pnestesses of ^atljor consciously impersonated ^atfjor 
m their performances, and are actually spoken of as 
Qathors Thus not only the higif-pnestess was 
identified with IJathor, but the musician-priestesses 
over whom she presided were designated UatJjors also 
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Smce the chief musician-pnestess — at the capital the 
queen, or m the provmces the local high-pnest’s wife — 
was regarded as the god’s earthly consort, the ordinary 
musician-pnestesses were reckoned to be lus concubmes, 
in which connexion it is interesting to note that the 
Temple of Luxor, which was dedicated to the solarised 
Theban Amun, was known as the Southern 5 arim of 
Amun , so it was possibly the headquarters of that 
god’s concubmes 

Owing to the queen holding the position of wife of 
the sun-god, her son, the future king, naturally came to 
be regarded as the actual physical son of that divmity, 
the explanation of this wondrous happenmg bemg that 
the god had mtercourse with the queen by incorporat- 
ing himself m the reigning Pharaoh 

A brief description must now be given of an ordinary 
Egyptian temple, and some account of the ideas which 
the Egyptians entertained with regard to it, all of which 
will show effectually how preponderatmg was the influ- 
ence of Heliopolis m all matters religious, and how 
complete was the process of solarisation which Egyptian 
temple-worship and all its accessories had undergone, 
certamly before the end of the Old Kingdom, possibly 
at a much earlier date 

A great ornamental gateway flanked by two towers, 
commonly called a pylon, admitted to an open court 
surrounded by a colonnade Behind this court was 
the hypostyle or pillared hall, and behind it agam, 
buried in profoundest darkness, lay the sanctuary, 
containing the cultus-image of the divmity to whom 
the temple was dedicated In adjommg rooms were 
enshrmra the rniages of the co-templar divinities Yet 
other rooms served as store-chambers for the sacred 
utensils and vestments, or for the performance of 
special ceremonies 

Owmg to the prevailmg solar mfluence, Egyptian 
temples, certamly m early times and often later, were 
orientated east and west, so that the rismg sun at the 
equmoxes might light up their dark interiors Indeed, 
according to the current Egyptian conception, it was 
the sun-god before all others who dwelt in every temple, 
which was regarded as a small replica of heaven itself. 
Thus a favourite description of a temple is that it is 
“ like heaven in its intenor, while R6' (the sun-god) 
rises withm it ” 

Agamst the eastern face of either of the above- 
mentioned pylon-towers were erected two or four, 
sometimes even five, tall masts — four to ten in all — 
from the tops of which fluttered white, green, blue, and 
red flags These towers themselves were equated with 
the two sisters Isis and Nephthys, who were regarded 
as a pair of midwives hftuig up the newly-bom sun mto 
the sky every morning 

In front of the pylop there goierally stood two 
obelisks, one on either side of the gateway. The 
obehsk, or rather the pyramidion on top, was dosely 
connected with the sun-cult, being a r^lica of the 
sacred benben-atont m the temple at Heliopolis Thu 
stone was the emblem of the sun-god, one of the forms 
under which he was worshipped^ and on it he was said 
to have sat when he b^at of himself the god Shu and 
the goddess Tefenet 

Colossal Statues of the royal foopder or benefaotor 
of the temple were often erected in front of the pylon , 
beside the obelisks Other statues of the kmg, rq^re*'^ 
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seating him either m the guise of a worshipper or 
, offerer, or as just standing or seated, were set up m 
various parts of the temple Through the medium of 
these statues, which to the Egyptian mmd were very 
closely connected with the person they represented 
(that person bemg regarded as immanent m them), the 
king could, accordmg to the character of the statue, 
function perpetually either as worshipper or offerer, or 
else as the recipient of worship and offenngs 

In the main sanctuary, and m the sanctuarv of each 
of the co-templar divmities, was a shrine containing the 
cultus-image, which was as a rule quite small — sixteen 
inches to four feet in height— and made of wood Some- 
times the shrine was a monolithic naos set up agamst 
the back wall of the sanctuary, with a bronze frame 
inserted m front fitted with double doors More often 
the shrme was in the form of a boat, which rested upon 
an altar-like stone pedestal, the place where it stood 
being designated “ the great place ” In the centre of 
the boat, covered with a veil, was a cabin contaming 
the image Poles were attached to these boats so that 
they might be earned in procession, the number of 
pnests who supported them varying from eight to 
twenty-four, or even twenty-six In the sanctuary of 
the Heliopolitan sun-temple there were two such boat- 
shnnes, representing the morning- and evening-barque 
of the sun-god The boat-shrine is undoubtedly of 
solar ongm, for it was the sun-god in particular who was 
conceived of as sailing across the sky m a boat 

The sanctuary, or else the actual naos contamuig the 
image, is often designated “ Heaven ” or the “ Horizon” 
in mscnptions, and one of the titles borne by the high- 
pnest of the solarised Theban Amun was “ Opener of 
the Doors of Heaven in Elect-of-Places (Luxor),” it 
bemg the duty of the chief officiating priest to open the 
doors of the shrme or sanctuary at an early stage of the 
temple liturgy 

Every temple possessed its sacred pool contaming 
the water used for purificatory purposes, and it is to be 
noted that this pool, for reasons that have been fully 
set forth above, seems always to have been associated 
with thcxsun-god 

Again, every temple down to the latest times pos- 
sessed Its vestry or House of the Morning, an adjunct, 
as has already been pointed out, of the ancient Heho- 
politan sun-temple 

One of the clearest proofs of the complete solansa- 
tion of institutional reUgion m Egypt is to be found m 
> the oiganisation of the pnesthood, which at every 
temple was divided mto four “watches,” or, as the 
classical wnters designated them, phyla! These 
“ watches ” bear the names of the four quarters of a 
ship — the bow-, stem-, starboard-, and larboard-watch, 
names which mythological texts assign to the four 
watches mto which the crew of the sun-god’s ship was 
divided It was evidently tiie Heliopohtan pnests 
who were first divided mto four watches beanng these 
names, for, as already stated, flie sun-god was supposed 
to travetse (he heavens m a ship and his pnests may 
well have been regarded as his crew 

The hturgy itself consisted largely of a senes of 
toilet-episodes, and thus closely resembled the cere- 
monial toilet of the Pharaoh in the House of the 
Morning, a resemblance dud to the fact that both 
pmtat^ the same performance, the supposed daily 
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matutmal ablutions of the sun-god, the cultus-imagS of 
the divmity (ongmallv the sun-god) being wash^ or 
sprinkled with water every day at dawn, as the god 
himself was believed to be That the other toilet 
episodes in the temple liturgy — robmg, anointmg, 
crowning, etc — were like those performed for the kmg, 
was due to the fact that the sun-god, for whom the nte 
was instituted, was himself regarded as a kmg— the 
divme prototype of all Heliopolitan kings The chief 
officiant at the liturgy was supposed to be the Pharaoh, 
but It was of course impossible for the supreme head of 
the highly organised Egyptian state of histone times to 
function daily as high-pnest, even m the temple at the 
capital, let alone m the countless temples scattered over 
the length and breadth of the land His place was 
therefore taken by a deputy, the local high-pnest, or 
some other member of the higher grade of the priest- 
hood In addition to the chief officiant a number of 
assistant pnests took part m all the ceremonies, as 
certam representations clearly show 

The liturgy falls mto three main divisions (i) A 
senes of pre-toilet episodes, among which were included 
the unbolting and opening of the sanctuary or naos doors, 
the sweeping of the sanctuary floor with a cloth or 
besom, preliminary fumigations with incense, the pros- 
tration of the celebrant, the chanting of the praises of 
the god, and the removal of the image from the shrme 
(2) The lustral washing of the image, followed by a long 
series of other toilet performances (3) The liturgy 
termmated with the presentation of a meal to the god, 
a lengthy and highly ceremonious proceedmg When 
the food- and drmk- offenngs had all been laid m 
order before the image — the heaped-up food offermgs 
surmounted with bouquets of flowers and the wme- 
jars wreathed with garlands — the officiant extended his 
nght arm and, bending his hand upwards m the pre- 
scribed manner, pronounced a formula beginning with 
the words “ An offermg which the kmg gives ” The 
recitation of this formula was preceded by the bummg 
of incense and the pourmg out of a libation The pnest 
havmg next recited the formula of “ Summoning the 
divinity to his repast,” performed the act of consecra- 
tion, by which each item of food and drmk was finally 
made over to the divme banqueter This act consisted 
m the kmg, or his deputy the pnest, standmg before 
what was to be offered, and four times stretchmg out 
over It or towards it a ceremomal baton called the 
hherp-haXoa, which he grasped m his nght hand 

ThHast act of the officiant before he left the sanctu- 
ary was to remove all traces of his own and his assistants’ 
footprmts This he did by sweeping the floor once 
more with a cloth or besom The sanctuary door 
was then closed and bolted and a day seal affixed to the 
bolts 

Before brm^g this prelimmary article to an end, it 
should be pomt^ out that music, vocal and mstru- 
mental, was a great feature of Egyptian worship— a 
much greater feature than may have appeared from 
what has already been said m connexion with the 
musician-pnestesses These pnestesses, it would seern*'- 
headed by the god’s earthly wife, the high-pnestes(Vi 
rattled their sistra, beat smgle-membmae drums, 
chanted hymns m the divinity’s all the time thht 
the chief officiant and h» aseistafii pnests were ettecut- 
ing the various ntual, pdts, while male also 
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bore their part m the proceedings, singing, and playing 
on flutes and stringed instrument^ 

The following and concludmg article will deal with 
the monotheistic Aton-religion instituted by Okhnaton, 
and so enthusiastically practised and propagated by 
him at his capital, Ll-Amama, in Middle Egypt 


J H Breasted 
Egypt London 191: 

A M Blackman 
Afchaohgy, voL v pp 
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The Photosynthesis 

By Prof I 

D espite the enormous strides that have iieen 
made by chemists during the last decades m 
the elucidation of many classes of plant products and 
the actual synthesis of mdividual members, the methods 
hitherto employed in the laboratory are so essentially 
different from those earned out by the plant that the 
synthetic processes of the living organism have come 
almost to be regarded as something fundamentally 
apart from those of the laboratory The mvestigations 
on photosynthesis now being earned out m Liverpool by 
Prof Baly and myself, although as yet of a quite pre- 
liminary nature, have, in my opinion, already shown 
that such a conclusion is entirely unwarranted and that 
the key to the problem of plant syntheses is to be found 
m the study of the energy transformations mvolved in 
the primary reaction wherein the plant brmgs about the 
fixation of atmospheric carbon dioxide Apart from the 
purely academic interest of the subject, the problem of 
photosynthesis demands the attention of the communitv 
as a whole, for, with the elucidation of the reactions in- 
volved, the economic aspect of the question must inevit- 
ably become more promment, and practical results of the 
greatest value to mankind may conceivably accrue 
The work of the earlier mvestigators on the subject 
has led to the formulation of certain definite conclusions 
Thus, It has been proved beyond question that photo- 
synthesis takes place m the green leaf of the plant and 
that, under natural conditions, assimilation apparently 
consists m the absorption of carbon dioxide by means 
of the chlorophyll contained in the chloroplasts and its 
deoxidation and condensation therem, in the presence 
of water and sunlight, to sugars It is obvious that, 
in order to obtam any satisfactoi^ explanation of the 
rdle played by the dilorophyll, its constitution, and 
above ail its reactions, must be known The first 
advance in this direction is due to von Baeyer,* who 
suggested that the mitial product of assimilation was 
formaldehyde, which then further condensed to form 
carbohydrates This hypothesis was rapidly put to the 
test m two directions Innumerable attempts have 
been made to prove the presence of formaldehyde m the 
green leaf itself, but m every case where this appeared 
to be established its formation could as readily be 
explained as being denved from sources other than 
assimilation As re^ds the production of formalde- 
hyde from carbon dioxide tn intro, this has actually 
been earned out m numerous ways,* none of which, 

^yanea of loctuRt iMivend at tbe Royal Instatutlfin on Fabniaty 
‘.MS^AiaV Proc Hoy Soo. (7906) B, 77, 3^ 

NO 2789, VOL. Ill] 


of Plant Products.^ 

d IIeilbron 

however, are directly comparable with the conditions 
existing in the plant itself The most detailed work m 
this connexion is that of Moore and Webster,* who 
showed that, under the action of light, formaldehyde 
was readily produced in solutions of carbonic acid con- 
tammg colloidal uranium hydroxide or ferric hydroxide 
As a result of these expenments, Moore concluded that, 
although chlorophyll had come to be universally re- 
garded as the fundamental agent for photosynthesis, 
the evidence was purely inferential, and it was more 
probable that the synthesis of formaldehyde m the 
presence of sunlight was actually due to the inorganic 
iron present in the colourless portion of the chloroplast 

Recent research shows this hypothesis to be incorrect 
Iron IS undoubtedly essential to plant life, just as it is 
to animal life, and its function seems to be closely 
associated with chlorophyll formation Leaves starved 
of iron suffer from chlorosis but, m these, photosynthesis 
does not take place, and there can be little doubt that 
the real catalyst for the assimilation reaction is chloro- 
phyll Our knowledge of the constitution of this 
mteresting and highly complex pigment is mamly due 
to the work of Willstatter and his collaborators,* who 
have established the fact that the following four pig- 
ments are mvanably present m the green leaves of all 
land plants Chlorophyll A, Cj,H7,OjN4Mg, chloro- 
phyll B, C5jH7oO,N4Mg, carotm, C40HJ4, and xantho- 
phyll, From an exhaustive study of the 

assimilation of carbon dioxide by the green leaf, 
Willstatter* has been able to arrive at certam very 
important generalisations He has found that m all 
cases the oxygen evolved is absolutely equivalent 
to the carbon dioxide absorbed, whi^ defimtely 
proves that formaldehyde must be the first product, 
smee the primary formation of such other substances 
as have from tune to time been suggested would neces- 
sitate a volume ratio greater than i i Further, from 
the results of expenments earned out both m the leaf 
and tn vttro, he has been able to show that, although 
chlorophyll is inactive to dry carbon dioxide, it u ' 
nevertheless capable of combmmg with carl^iqac titM 
to form a labile addition compound He c(^tid«t 
that this latter, by the absor^on of light eaer^j 
18 rearranged into a formaldehyde peroxide commex ^ 
from whidh, by means of enzj^c action, fonni^e- 
hyde is liberated, oxygen evolved, and chlorophyll 
r^enerated 

* Vtoc Ror Sac, ( 1913 ) B, 87 i l 6 i. 

ICoAiaoaSuta.” Badia. t9ze 
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This work still leaves much unexplained and m no 
way helps to disentangle the paradox that whereas, on 
one hand, formaldehyde must actually be produced. 
It nevertheless does not exist in the leaf Nor does it 
afford an explanation of the rapid synthesis of either 
the disactharidcs, such as cane-sugar, or of storage 
starch Agam, it is curious that if the reactions are 
actually those specified h> Willstatter, Nature should, 
apparently by caprice, mvanahly ensure the presence of 
the two chlorophyll components and also the carotinoid 
pigments, when one chlorophyll mdividual would by 
Itself be sufficient It would seem more probable that 
the four pigments are present because each has an 
absolutely definite role to play in the mechanism of 
assimilation 1 his suggestion is strongly supported by 
a consideration of the striking oxygen values existing 
between the two pigment classes, these being in stnet 
agreement with the amount of oxi gen liberated in the 
photosynthetic operation 

Returning now to the consideration of the primary 
symthesis wherein carbonic acid is deoxidised to formal- 
dehyde, this reaction is a highly endothermic one, 
impossible to realise under the conditions commonly 
employed in the laboratory On the other hand, car- 
bonic acid IS able to absorb light of yer> short wave- 
length (A = 200 /c/i), and, if exposed to light of this 
frequency, the formation of formaldehyde, without the 
agency of an\ catalyst, can readily be demonstrated 
under these purely photochemical conditions More- 
over, m the presence of a suitable basic coloured 
substance, such as malachite green, with which the 
carbonic acid can combine looselv, the formation of 
formaldehyde can be demonstrated in visible light, the 
malachite green acting as a photocatalyst for the 
reaction ’ 

CARBOHYDRATt PRODUCTION 

The formation of sugars on exposure of aqueous 
solutions of formaldehyde to ultra violet light was 
demonstrated by Moore and Webster * These observa- 
tions have been fully confirmed, and it has been found 
that the wave-length of light which brings about this 
reaction (A- 290/1/1) is phstochemicallv distinct from 
that required for the synthesis of formaldehvde itself 
In our earlier experiments in Liverpool, it was con- 
sidered that the photosynthetic formation of carbo- 
hydrates had to take place in two distinct stages, but 
as will be explamed below, later experiments have 
irtiown that this interpretation was incorrect, the actual 
process being simpler The formaldehyde molecule, 
when first produced by photosynthesis from carbon 
dioxide, exists in a highly reactive phase, identical with, 
that obtained when ordinary formaldehyde is photo- 
Chemically activated This type of formaldehyde we 
have designated "activated formaldehyde,” and it is 
this which must be photocatalytically produced through 
the agency of the chlorophyll, and immediately 
condenses to sugars, for, as is well known, ordinary 
formtddehyde has no such property It follows from 
this that the formaldehyde detected in the carbonic 
*ad experiments cannot have been a direct product of 
photosynthesis, but must have resulted from a sub- 
sequent decomposition of photosynthesaed sugar 
That carbohydrates readily yield formaldehyde under 

* B*ly, HeilWcm, wd B»rk«r, Jour Cten Soc (19«) U9. ims 

t J>ioc Roy Soc. («9»8) B. 90. J68 
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the influence of short wave-length light has been proved 
expenmentallv, and thus the detection of formalde- 
hyde in any photochemical operation may be regarded 
as sure evidence of photosynthesis 

The investigation into the nature of the sugars formed 
by the photochemical activation of formaldehyde is still 
being carried out, but we have been able to prove con- 
clusively that the condensation leads to the production 
of liexose sugars alone This fait affords a ready 
explanation of the formation of disaccharides and 
starches, for the freshlv photosynthesised hexose mole- 
cule must exist m a highly reactive phase, and con- 
sequently further condensations will inevitablv take 
place 

Nitrogen Assimilation 

The problem as to the origin of the many classes of 
nitrogen i ompoumls occurring in the vegetable kingdom 
is one fully equal in importance to that of the fonnation 
of tarbohydrates, but although many have speculated 
on their possible synthesis, little definite evidence has 
hitherto been adduced to account for their production 
Ihe questions which have to he considered in this con- 
nexion are, first, under what conditions and in what 
state does the nitrogen enter the plant, and secondlv, 

IS tiu fixation process a photosynthctic reaction ? 
With regard to the manner in which nitrogen is supplied, 
the gentril method would appear to be that it passes 
into the roots m the form of nitrates, or possibly 
ammonium salts, present in the soil In addition to 
the intioduction of nitrogen in this manner, Moore* 
h vs found that m the case of unicellular algae, prov iding 
ahund mt carbon dioxide is piesent, elemental nitrogen 
from the atmosphere can be absorbed and directly 
utilised This discovery, which is of quite exceptional 
int« rest and fully corrolxirates JamiC'^on’s earlier 
iiivestigalions, is still further supported bv the recent 
observation of Lipman and lay lor, “ who claim to have 
proved that ordinary wheat is able to assimilate up to 
20 per cent of its total nitrogen content in the form of 
free nitrogen 

It w is noted by Schimper that nitrites are invariably 
present in the green leaf when kept in the dark, but 
that thev rapidly disappear on exposure to fight, and 
the deduction may thus be drawn that these are the 
active substances employed in the nitrogen fixation 
The direct assimilation of atmospheric nitrogen in no 
way invalidates this conclusion, for there can be little 
doubt that the free nitrogen will readily react with the 
nascent oxygen formed during the photolysis of the 
carbon dioxide to yield oxideS of nitrogen 

With these facts in mind, exhaustive expenments are 
now bemg carried out m Liverpool on the interaction of 
mtrates witli activated formaldehyde It has been 
found that under all conditions the pnmary reaction 

H. 

product is formhydroxanuc acid,^* ^C-NOH, a 

substance which had previously been obtamed by 
Baudisch “ m his pioneer work m this field The forma- 
j uon of formhydroxamic acid takes place only m the pres- 
ence of activated formaldehyde, no trace of it bemg found 
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when solutions of ordinary formaldehyde and potassium ammoma, identical products are obtamed Moreover,' ^ 
nitrate are allowed to remam m the dark Now, as this although under normal conditions mteraction only 
acid IS also produced on passmg carbon dioxide through occurs under the influence of hght of very short wav^ 
aqueous solutions of either potassium nitrate or potas- length, by employing ammoniacal copper solutions the 
Slum nitnte exposed to ultra-violet hght, the requisite reaction can be photocatalysed to take place m visible 
proof IS furnished of the statement that the freshly light In all cases the presence of methylamine, 
synthesised formaldehyde must be beyond doubt pyndme or pipendme, can again be recognised after 
activated formaldehyde These experiments have led comparatively short exposure to hght, and by extendmg 
us to the conclusion that formhydroxamic acid marks the penod of illummation to several days the presence 
the initml stage m the phytosynthesis of nitrogen tom- of alkaloids can also be expenmentally confirmed 
pounds This view is further substantiated by the fact In this case it has been possible to isolate an mdi- 
that, on exposure to ultra-violet light, formhydroxamic vidual alkaloid in sufficient quantity to enable numerous 
acid rapidly reacts with activated formaldehyde to form quahtative and physiological tests to be carried out 
various other products, many of a complex nature. Despite the difficulties of identification of these sub- 
whereas in tlie absence of light no such ch^ge occurs stances, the experimental evidence obtamed would 

In the course of these expenments, other facts of seem definitely to mdicate that this photosynthetic 

great importance have been noted It has been found alkaloid is conime ** 

that by employing excess of nitnte no reducing sugars • In conclusion, I would direct attention to some 
whatsoever are formed, but that if the activated formal- general deductions naturally ansmg from the work in 
dehyde is in excess of that utilised by the nitnte, the hand According to the views now put forward, it 
presence of reducing sugars can be readily detected necessanly follows tliat, both in the csae of the photo- 
These expenments prove that the synthesis of nitrogen synthesis of carbohydrates and also m that of the phyto- 
compounds by the mteraction of nitntes with activated synthesis of nitrogen products, the whole centre of 
formaldehyde takes precedence over the condensation activity must be contained m the green leaf itself As 
of the latter to carbohydrates In the plant, however, to the manner in which translocation from this pomt 
as the amount of nitrogen actually fixed is small in to other portions of the plant is brought about, it may 
comparison with the total carbon assimilated, both be suggested that, as the synthesis of active hexoses 
carbohydrate and protem formation take place simul- takes place concurrently with the production of nitrogen 
taneously compounds, the conditions are especially favourable for 

As regards the type of substances which have been glucoside formation In this way a method would be 
classified up to the present, conclusive proof of the found for the easy removal of msoluble materials from 
formation of a-ammo acids has been obtamed, and thus the leaf 

a definite mtermediate stage m protem production has Finally, I would emphasise the pomt that m regard 
been reached At least four distmct types of a-ammo to the work being carried out by Prof Baly and myself, 
acids have so far been isolated m the form of their copper our only claim is that we consider it by no means 
salts, and it is certam that at least one of these is a impossible to reproduce m the laboratory processes 
complex acid, possibly analogous to histidme strictly analogous and directly comparable with those 

In addition to the synthesis of ammo acids, nitrogen takmg place m the plant The chemistry of photo- 

bases, such as methylamme, pyridine and pipendme, synthesis is new and strange, and as such will un- 
havc been isolated Substances of alkaloidal character doubtedly be viewed with a certain degree of scepticism, 
are also formed m the reaction, but as yet we have been for the mherent conservative spint among even 
unable to separate any one alkijoid m sufficient quantity scientific mvestigators tends to react against any new 
for detailed mvestigation order of things Photosynthesis is m the mam the 

Another Ime of attack, at present m active progress, chemistry of one single substance — formaldehyde The 
IS the study of the action of ammonia on photochemically whole process Is dependent on energy supplied from lie 
activated formaldehyde Here again it has been sun and made available through the wonderful activity 
ascertamed that, whether one starts from carbon di- of the pigment chlorophyll 
oxide and ammonia or from ordinary formaldehyde and w My Hwibron. and stem, jour cb«n Soo. dsas) m, iS? 

Obituary t 

Lord Carnarvon collection It is, however, in connexion with the study , 

W E much regret to record that Lord Carnarvon died of the history and antiquities of Egypt that Lcffd 
at Cairo on April 5, from the effects of pneu- Carnarvon's name will be handed down to posterity,, 

monia, supervening on erysipelas and blood-poisonmg. In 1906 he, m association with Mr Howard GirteTy 

the result of a bite on the cheek by an msect, presum- formerly inspector under the Egyptian Antiquities 

ably a mosquito Department, began excavations, oiiefly on the aortit, , 

Lord Carnarvon was bom on June 36, 1866, and was side of the Assassif Valley near Der » Bahari, whieb 

the son of the fourth Earl, whom he succeeded m 1896 resulted m the discovery, among oticr finds^ oi 

He was educated at Eton and Tnmty, Cambndge tomb of the “ Kmg’s Son ” 0^ Dynasty XVJU, in rgipif 

He travelled extensively, won a reputation as a 1 :^- and, m 1910, of a rich tomb of Dynasty XII. > Wk’ 

game shot, and was interested m the Tui^ He was a results of these early excavations wwe «Knbo^e 4 | 

great connoisseur and collector of iHuminaAod books, m Lord Carnarvon’s “Five Y^u«’ ExcavaboVii w 

manusenpts, and medals, as well as of antiquities of Tbebesj” which appeared in 1,913 i ' . 

fine workmanship and small size Of the last-named After the War, Lord Cartu^n bwtu 
he had a remarkable and, m some respects, a unique m thfi Valley of tbe K&igS> a site rewO^^ 
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lie excavations of Mr Theodore M Davies with some 
emarkable finds No striking results were obtamed 
intil November 5 last, when Mr Carter discovered the 
■omb of Kmg Tutankhamen — a discovery unique in 
he annals of archaeology The interest of the objects 
aken from the tomb, remarkable both in their number 
ind character, grew from day to day, and culminated 
m February 17, when the opening of the inner chamber 
evealed the shrines in which it is expected that the 
Jody of the king will be found Work was then closed 
or the season 

It adds a note of tragedy to Lord Carnarvon’s death 
hat he will not be present when the opening of the 
nnermost shnne crowns his labours but his name will 
ilways be honoured as one who added a vast store to 
lur knowledge of the civilisation of Ancient Egypt 


Dr C I Forsyth Major, FRS 
Dr Charles Immanuel Porsvth Major, who died 
it Munich on March 25, aged seventy-mne, was bom 
in Glasgow, of Scottish parents, but removed when an 
infant to Constantinople, and lived for most of his life 
ibroad He was educated in Switzerland, Germany, 
ind Italy Graduated Doctor of Medicine in Basle in 
1868, and began his career as a medical practitioner 
in Florence 

Dr Major was, however, always interested in natural 
history, and his association with Rutimeyer m Basle 
led him to become an enthusiastic student of fossil 
mammals While occupied with his professional duties 
m Florence, he took every opportunity of collecting 
and examining the mammalian remams found in the 
superficial deposits in the valley of the Amo, and from 
1872 onwards he published m Italy a senes of small 
papers on these remams, describmg and discussing 
them m a more exhaustive manner than had previously 
been attempted He summarised his results m the 
Quarterly Journal of the Geological Society of London 
m 1884, pomting out that the later Pliocene mammals 
were all distinguishable from those of the early Pleisto- 
cene when fossils were studied m detail At the same 
time he published valuable memoirs on the dentition 
of rodents from the Bohnerz of Switzerland and South 
Germany {Palaontographtca, xxu , 1873), and on the 
dentition of the early true horses {Abkandl Schweiz 
Paldont Ges , i&^So) 

'^"About 1886 Dr Major abandoned his medical 
practice, and began to devote himself entirely to scien- 
tific research. With the help and encouragement of 
his Swjss fnend, M. W Barbey, he made a thorough 
coloration of the Pliocene accumulation of mammalian 
bpnes m the island of Samos, and brought back a great 
^Qection, of which part was presented by M Barbey 
to the Collie Gaillard at I^usannc, and the other part 
Was purchased by the British Museum In 1889 Dr 
Major made another important collection of mammalian 
remains froin% Pliocene torrent-dqposit at Olivola m 
CatrtO* mountains m Italy, wd titn* was also 
miiy hwiied . by the British Museum Dr Major followed 
coBections to Ae Bntish Muslim, and was tempor- 
emi^oyed there in cataloguing tl« fossil jpammals 
IhhW *909 While '* thus ocdapii^ ne published a 
^i^jdualde series of papers Ui London Me ^ arranged 
^ prepare a Catalogue of Fossil Rodentia for the 
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British Museum, and a large monograph of the Samos 
Mammalia, which unfortunately were never produced 

In 1893 Dr Major contributed his important memoir 
on the skull of a giant lemur, Megaladapis., from a 
cavern in Madagascar, to the Philosophical Transactions 
of the Royal Society, and the noveltv of this discovery 
led him to plan an exploration of the caverns and 
marshes of Madagascar With the aid of a government 
grant from the Royal Society, he visited Madagascar 
in 1894-95, and brought back an important collection 
of fossil mammals and birds, which is also now in the 
British Museum On these fossils he wrote several 
descriptive papers 

In his later years, however, Dr Major found increas- 
ing difficulty and diffidence in preparing his results 
for publication, although his researches were pursued 
with accustomed diligence Much of his valuable 
work on rodents and on the relationship between the 
fossil Samothenum, which he discovered in Samos, 
and the existing okapi of the Congo Forest, is thus 
unfortunately lost to science Dr Major was elected 
a fellow of the Royal Society m 1908, and aliout the 
same time was awarded a small Civil List pension He 
then returned to the Mediterranean region which had 
interested him for so many vears, and spent most of the 
remamder of his life m Corsica He still continued to 
collect and study mammalian remains, chiefly from 
the caverns and rock-fissures of Corsica, but he now 
ceased to do more than make manuscript notes 

A S W 

Mr E W Vredenburo 

Gkolo'Y has lost a cultured worker by the death 
of Frnest Watson Vredenburg, who passed away on 
March 12, at the age of fiftv-three Ills death was 
probably hastened by the constant and now painfully 
verified forebodmg that he might never be able to 
finish the great task which he had undertaken of 
revismg the Tertiary palaeontology of the Indian region 
We have had occasion at times to notice some of the 
numerous instalments which he has published during 
the past few years in the Records of the Geological 
Survey of India , they and other papers now m the 
press were intended to prepare the way for a com- 
prehensive monograph which he hoped would justify 
his reason for diffenng from his colleagues on some 
questions of stratigraphical correlation , but the 
burden was too great for that hyper-sensitive, artistic, 
and retinng nature which tended to keep him apart 
from his colleagues, who nevertheless appreciated his 
deep leamm^, unrelenting industry, and tenacious 
adherence to mdependent views 
Mr Vredenburg, who was half French m race and 
wholly so m upbringing, graduated at Pans in Science 
and litters before entenng the Royal College of Science 
and School of Mmes, where he took a double associate- 
ship, in geology and mming, before joining the Geo- 
logiiil Survey of India m 1895 He spent the fijst 
part of his official work on the relatively unmteresting 
unfossiltferous rocks of Central India, and did not . 
get an opportunity of discovering his main bent till 
bis transfer to Baluchistan, the geological features Of 
which he revised and summansed m 1910 There 
and In die adjommg regions of Smd he became deeply 
mterested m the strat^refBiy and paleontology of the 
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Lower Tertiary system, extendmg his work afterwards 
to the younger beds m the Burma oil-fields 

South Kensington students will remember him as a 
brilliant pianist who would have had a distinguished 
position in the musical world if he had not concentrated 
on the palaeontology of India During his early days 
in India he showed a tendency to beroroe engrossed 
m archaeological interests until palaeontology claimed 
him first as a devotee and finallj as a victim 

Count Fernand de Montessus de Ballore 

The small hand of seismologists has suffered a serious 
loss through the death of M de Montessus de Ballore 
Born m 185 1, he was trained at the Kcole Poly technique, 
•where he was a fellow-student of Marshal Pocb In 
i88r he was sent as ihief of a militarj mission to San 
Salvador There he became interested in the frequent 
earthquakes of the ( entral American republics, and he 
continued his seismological studies on his return to 
Pans as Directeur dcs Etudes at the £cole Polytech- 
nique In 1907 he was appointed director of the 
earthquake-service m Chile, a service which, through 
his efforts, became one of the first rank 

De Montessus will be chiefly remembered and valued 
for lus studies on the distribution of earthquakes 
His great work on “ Gdographie Sdispiologique,” which 
occupied his leisure for twenty-four j cars, was published 
in 1906 Few men could be so well qualified as he 
for an undertaking so vast, for he had a good knowledge 
of six foreign languages Having collected records of 
nearly 160,000 earthquakes lie showed that seismic 
regions follow the prmcipal lines of relief, that, in a 
group of unstable regions, the most unstable arc those 
of the greatest relief, and that more than 90 per cent 
of the earthquakes occurred along two narrow zones 
occupying great circles of the earth, which he called 
the Mediterranean circle and the circum-Pacific circle 
In 1907 his second work, “ La Science S6ismologique,” 
appeared and at once took its place as an authoritative 
treatise 

Besides these two volumes and a small popular book 
published in 191 1 de Montessus was the author of many 
memoirs One of the latest was a bibliography of 
seismology containing the titles of more' than 9000 
books and papers In the preparation of these works, 
he had collected a library, perhaps the most extensive 
of the kind in existence This was bought a few years 
ago by the late President J C Branner, and was pre- 
sented by him to the University of California C D 

Prof M Abraham 

The issue of the Phystkaltsche Znlschnjt for 
February i contains an obituary notice of Prof Max 
Abraham by Profs M Bom and M v Laue He was 
bom at Danzig in 1875 and studied under Planck at 
Berlin After graduatmg he became Planck’s assistant, 
and m 1900 privatdozent at Gottingen For a short 
time m 1905 he acted as professor at the University of 
Illinois, and, after his return to Gottingen, was m 1909 
appointed professor of theoretical physics at Milan 
The War ended this, and he held temporary posts till 
last year, when he was appointed professor of theoreticid 
mechanics at Aix-la-Chapelle Illness prevented him 
cemmencmg duties there, and he died of tumour on the 
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brain on November 16, 1932 He was well known in 
this country for his book “ Theone der Elektnzitdt,” 
for his articles on vectors and on electromagnetic 
waves m the “ Mathematische Encyklopadie,” and for 
his papers on the dynamics of electrons, all givmg 
evidence of a clear and logical mind 

We regret to learn from Australia of the death, at 
the end of January, of Dr J L Glasson, at the age of 
thirtv-four years Dr Glasson was a student of the 
University of Adelaide, where he worked under Sir 
William Bragg, and from that University he received 
his doctor’s degree He succeeded m wmning a travel- 
ling research scholarship of the Exhibition of 18^1, and 
with It came to this country He entered Gonville and 
Cams College, Cambridge, m 1909 as an advanced 
student, and, gomg to the Cavendish Laboratory, did 
valuable research work under Sir J J Thomson ' In 
1912 he was appointed lecturer m physics m the Uni- 
versity of Tasmania, Hobart, and while there he did 
valuable work for the J,lectrolytic 7 mc Co and for the 
Tasmanian Carbide Co This post he resigned m 1919, 
returnmg to Cambridge for research for a couple of 
years, after which he accepted an appomtment as lec- 
turer in physics in the University of Melbourne, which 
ht held at the time of his death 


The sudden death from angina pectoris on March 15 
of Mr G T* Bullen, Curator of the Herts County 
Museum at St Albans, is announced Among the 
smaller museums m tlie country there can be few which 
have been raised to such a pitch of excellence, and 
this has b< en due entirelv to the whole-hearted devotion 
and enthusmsm of Mr Bullen durmg the past twenty 
years A considerable extension and rearrangement 
of the collections has recently been completed, and, 
especially on the archmological side, the museum is 
now a model of what a local museum should be, the 
clear demonstrative labelling of the exhibits being a 
speiial feature Mr Bullen ’s work had been for some 
time earned on in defiance of mdifferent health, and 
his death at the early age of forty is a great loss 

The Ckemiker Zettmg of March 17 announces the 
death in the begmnmg of March of Prof Robert 
Scheibe, formerly professor m the Academy of Mmes, 
Berim, and later active m South-west Africa and 
Bohvia In the issue of March 15 the death on 
March 10 of Prof Ernst Salkowski, smee 1880 
director of the chemical side of the Berim Patho- 
logical Institute, IS announced. Prof Salkowski was 
bom on October ri, 1844, m Komgsberg, and at first 
worked with Virchow His researdies covered a wide 
field m physiological diemistry 


We regret to announce the following deaths 
Dr H H Stoek, professor of mining engMcenng in 

-if ^ J 


the University of Illinois since 1909 < 
fifty-seven 

Dr John Venn, F R S , president of Gonville and 
Caius College, Cambndge, and fen- many years lecturer 
in logic and moral philoeophy m the university, ort^ 
April 4, aged eighty-eight 

Mr S H \^lls, director-general of the Bgieptian 
Dmartment of Technical, inoustri^, and CommondkU. 
Edneatipn smoe 1907, on March a8, aged flity-aev«i/ ^ 
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Current Topics an<J Events 


With this issue appears the first of a senes of 
supplements which it is proposed to publish from 
time to time dealing descnptively with subjects of 
wide scientific interest The present supplement is 
devoted to a discourse delivered at the Royal Institu- 
tion on March 2 by Dr G C Simpson, director of the 
Meteorological Office, and it provides in a convenient 
form a synopsis of existing knowledge of common 
meteorological phenomena The methoil of dealing 
with the subject is charactinstic of the present-day 
physicist, and it is essentially interesting Satura- 
tion and relative humidities are somewhat fully 
described, and this is followed by a discussion of 
condensation it temperatures above the freezing 
point It IS of interest to note that the number of 
nuclei present in the air vanes from a minimum of 
about 100 per c c to 100 000 or 150,000 per c c at 
times in cities such as I ondon and P ins Condensa- 
tion nuclei are formed in various ways one being the 
household fires and factory chimneys which produce 
large quantities of nucleus-forming material chiefly 
sulphurous oxide In England something like 5000 
tons of sulphur are burnt each d ly in coal hres giving 
enough sulphur products to pollute the atmosphere 
of the whole of Great Britain Haze and mist 
though so much alike in appearance, appear to be 
fundamentally different haze owing its origin to 
foreign matter and a small amount of water while 
mist is due to an actual precipitation of water from 
vapour to liquid On the other hand, there appears 
to be no fundamental difference between mist and 
fog, fog IS generally only a dense mist Alxive the 
fog temperature inversion prevents all upward motion 
of the air and the smoke made by large towns is kept 
fairly stationary and within a few hundred feet of the 
ground Clouds, ram, thunderstorms, hail snow, 
and other aspects of weather are so often topics of 
conversation that Dr Simpson s authoritative dis- 
course upon them will be welcomed by all scientific 
readers 

The nomination of Sir David Bruce as president of 
the British Association for the meeting in Toronto 
next year is a well - deserved honour which will 
b^" igratifying to the many friends and admirers of 
this distinguished scientific investigator Sir David 
belongs to the Royal Army Medical Corps, and early 
m his pareer made a name for himself by cultivat- 
ing the Mtcrococcus melUensts an 4 establishing its 
causative relationship to Malta fpver by reproduemg 
tiie disease in monkeys Later, in 1904 be was the 
leader of the Royal Society s Malta Fever Com- 
mission, which made the important discovery that 
fifty per cent <jf the goats in Malta krere infected and 
' ten per ceqt of them excreted the micrococcus m 
their milk Within a year of prophylactic measures 
based on this fact bemg put in force, the cases at 
.Malta fell to one-tenth of the former numbers, and 
V-since that time the Navy has been practically nd of 
of the main causes of sickness in its personnel Of 
greater interest and importance are Sir David's 
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patient and well-thought-out researches on the 
greatest obstacle to the civilisation of tropical Africa 
tsetse-fly disease of animals and man His demon 
stration of the Trypanosoma Brucei as the cause of the 
fatal tsetse fly disease of cattle and horses in 1894 
paved the way for his demonstration m 1903 that 
‘ sleeping sickness is in short a human tsetse-fly 
disease by a wonderfully well conceived and worked- 
out experiment carried out as leader of a senes of 
Royal Society Commissions working m Afnca over a 
number of years The etiology of two of the most 
important tropical fevers wis thus elucidated by 
his investigations with widespread nsults Sir 
David IS characteiised bv the thoroughness of his 
work and the intuition he his always brought to 
boar on every problem he has tackled He is very 
fortunate m his helpmeet. Lady Bruce, who has 
shared in both the hardships and the scientific work 
of his many African expeditions 

Fifty years ago on April 18 1873 Justus \ on Liebig 
died at Munich at seventy years of age In 1824, at 
the early age of twenty one, he began his career 
as professor of chemistry at Giessen ind he devoted 
the hrst twenty years of his academic work to 
researches in the field of organic chemistry and m 
developing and perfecting prictical laboratory in- 
struction Ihe results of these labours quickly met 
with general recognition, and on his lirst visit to 
England I lebig was referred to by Faradav at the 
meeting of the British Association at Liverpool in 
1837 as one of the greatest of hving chemists Great 
difficulties had to be overcome by Liebig when he 
began to extend his theoretical and practical work 
to biological problems In 1840 he published 
‘ Organic Chemistry as applied to Agncultiire and 
Physiology and in 1642 Animal Chemistry, or 
Organic Chemistry as applied to I’hysiology and 
Pathology " The doctrines of the nutrition of plants 
and animals contained in these epoch making works 
were at first rejected by chemists physiologists and 
agriculturists but most of them were estabhshed m 
the course of the follownng years Liebig s view that 
plants build up their organic parts exclusively from 
the carbon dioxide of the air and the water contained 
in the atmosphere and the soil, and that .n intensive 
agriculture the mineral substances, especially piotash, 
phosphoric acid salts, and nitrogen compounds must 
be supplied to the soil m the form of artificiad 
fertilisers, in addition to natural manure, was first 
accepted m England After Liebig had modified his 
onginal opinion that the artificial fertilisers must be 
fairly insoluble m order not to be waslied away by 
the ram, having recognised the extent to which the 
soil IS capable of absorbing these substances, bis 
doctrine of artificial fertilisation was generally 
accepted and forms the foundation of modem agri- 
culture Ini 864 and 1 865 Liebig wrote, at the request 
of the Lord Mayor of London, important papers 
on the utilisation of the sewage of London Other 
widely-known publications are those on meat extracts, 
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baking methods soup for infants silver mirrors etc 
Liebig gave a popular exposition of his views in his 

Familiar Letters on Chemistry a work from which 
many students o£ science have derived interest and 
inspiration 

The season s excavations at Ur of the jomt expedi 
tion of the British Museum and the University of 
Pennsylvania closed early in March The chief 
results were descnbed by Mr C Leonard Woolley m 
a lecture reported in the Times of April 2 which he 
delivered at Bagdad before leaving for England 
The excavations were made in a walled enclosure 
resembling a citadel withm the walls of the city in 
which the most prominent building was a ztggurat of 
four stones the tower of the Temple of Nanna the 
Moon god completed about 2250 b c and coated 
with blue glazed bricks by Nabomdus about 550 b c 
One of the most interesting finds was a headless diorite 
statue of Eannatum King of Lagash about 2900 b c 
which may have been a trophy of war From its 
earliest beginnmgs possibly in 3600 b c until it 
was altered by Nebuchadnezzar in about 600 b c 
the plan of the Temple remained unchanged The 
find of a golden statue in a small temple at the foot 
of the tower indicates that this monarch mtroduced 
a change in ntual to which reference is made in the 
book of Daniel and brought the god from the seclusion 
of the sanctuary out into the open to be an object of 
public worship and veneration 

A QUESiioN agitating workers m several branches 
of science at the present day rather more intensely 
than usual is the fumishmg of an adequate guide to 
the growing volume of published work The lapse 
of the International Catalogue and the great increase 
in the coats of production have made the situation 
acute It has long been recognised that there is a 
vast amount of overlap and of wasted effort and 
that if only the various societies and publishing 
bodies would combine they could provide a better 
service at less cost This was the line followed by 
Dr J R Schramm of the National Research Council 
Washington m a recent lecture on the indexing of 
biological literature {Snence November 3 1922) He 
held up Chemical Abstracts as the example to be 
followed and considered that the Federation of 
American Biological Societies to which we have pre 
viously referred could produce a similar Biological 
Abstracts equally complete at an annual expenditure 
per member of 6 to 8 dollars Dr Schramm it will 
be seen believes that abstracts are what the workers 
want Prof Cockerell m his comments ort Dr 
Schramm s proposals (Science January 5 1923) seems 
to prefer an analytical mdex such as is furnished by the 

Zoological Record We agree with Prof Cockerell 
but apart from that the question is Will a sufficient 
number of individuals be prepared to pay? The 
experience of the Zoological Record suggests that 
they certainly will not This however may in part be 
due to the existence of the many competing though 
less complete abstracts and indexes and in part to 
the Ignorance and mertia of the workers If not only 
the American societies but alsb the biotogical ^ietieg 
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I of the whole world would federate for this purpos^ 
so that the proposed Record or A bstracts wM® virtually • 
the only one in existence and were thus mevitably 
I brought before each mdmdual worker then success 
would be assured But that if imphes the sup 
pression of vested mterests and of the nationalism 
which hampered the International Catalogue 

The theory of the tides is a very strong source of 
attraction for a certain group of unsaentific specu 
lators One of the latest of these to put his ideas 
into print is Mr Evan McLennan of Oregon from 
whom we have received a pamphlet entitled Nature 
Notes Critical and Constructive After betrajdng a 
complete misunderstandmg of the theory of the tide 
generatmg force on the prmciple of gravitation he 
remarks It would quite probably be regarded as 
a far greater violation of the pnnciples of science to 
question the theory of gravitation than to swallow 
the inconsistency and Of the forty federal mstitu 
tions estabhshed by our own Government alone for 
the purpose of scientific research and the mcrease 
and diffusion of knowledge and of the more than 
1500 investigators paid from the pubhc treasury to 
do this work there is in all probability not one who 
could be induced by an outsider to give the slightest 
attention to any vital cnticism of the Newtoman 
theory of gravitation We can assure Mr McLennan 
that m his own country alone there is a large number 
of scientific men who would enthusiastically give their 
attention to any real inconsistency in the accepted 
theory of gravitation 

The Com bales Act came mto force on January i 
so that It IS no longer possible for buyer and seller of 
corn in Great Britain to misunderstand each other as 
to the particular kind of stone m which a transaction 
had been conducted All such transactions must now 
be in cwts of 112 lb The Union of South Afnca 
has according to the March issue of the Decimal 
Educator adopted the cwt of 100 lb so that the 
same kmd of difficulty is hkely to be felt m deahngs 
between South Afnca and this country as we have 
just avoided here with regard to corn In both cases 
the Decimal Association advises the use of the 50> 
kilogram standard which is approximately no lb 
In the same way to ov^come the difficulty of the 
American gallon bemg only about five sixths of the 
British gallon the Ass^ation and the Metnc Associa 
tion of America fecommend the introduction of the 
litre for all trade in liquids With regard to our 
coinage the Decimal Association is concentrating its 
efforts on the mtroduction of a high v^ue penny, of 
which 10 would go to a shilling and the withdrawal 
of the threepenny piece In place of the latter a 
double penny nickel com would be issued It is not 
proposed that new penny coins shoqld be ^ued 

Tar annual meetmg of the Ifon a|id Steel Ihstiti^ 
Will be held at the InstitutKm of dlivil Engineehh 
Westminster on Tbnrsday and Friday lilay rq lunf 
II The BeSs^er medal will be presented to 
W H Maw and the award of the Andrawry hi^i^ 
research sOholitrrfiip fo# ignj will be ibnounee^ 
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Twenty-four papers will be presented during the 
meeting, and their subjects will be announced in 
the Diary of Societies in Nature 

The May lecture of the Institute of Metals for the 
present year will be delivered by Dr W Roscnhain 
at 8 o clock on Wednesday, May i, at the Institution 
of Mechanical Engineers Ihe subject will be " The 
Inner Structure of Alloys ” 

The Hansen prize for distinguished microbiological 
work has been awarded this year by the committee 
of Danish trustees to Dr E J Allen, director of the 
Marine Biological Association s laboratory at Ply- 
mouth, for his experimental researches m marine 
microbiology It will be remembered that this award, 
to which we referred m our issue of February 3 
p 156, consists of a gold medal and a sum of 2000 
kroner Dr Allen has been invited to visit Copen- 
hagen to receive the medal and to deliver a lecture on 
his work on May i 

A well-preserved nb of the gigantic dinosaur 
Ceiiosaurus leedst, obtained by the late Mr Alfred N 
Leeds from the Oxford Clay near Peterborough, has 
just been added to the other remains of the skeleton 
exhibited in the geological department of the British 
Museum (Natural History) The nb measures six 
feet in length, and is remarkable for its slenderness 

The three lectures of the series on physics in in- 
dustry arranged by the Institute of Physics last year 
will be published shortly in the series Oxford 
Technical Pubhcations ’ The fourth lecture of the 
senes, entitled ‘ The Application of Physics to the 
Ceramic Industry,” will be delivered by Dr J W 
Mellor on Wednesday, May 9, at 5 30 p m at the 
Institution of Electneal Engineers Other lectures 
will be deUvered later by Prof C H Desch on " The 
Physicist m Metallurgy, ’ and by Dr A E Oxlcv on 
" The Physicist in the Textile Industries ’ 

As no Bill providing for a period of Summer Time 
was passed by the French Chamber of Deputies before 
adjourning for the hohdays, the French Government 
has decided not to define such a period this year but 
merely to take particular measures m regard to 
holiday and health resorts 
The seventy sixth annual meeting of the Palaeonto- 
graphical Society was held on March 31 m the Geo 
logical Society’s rooms, Burlington House, Mr E T 
Newton, president, in the chair The annual report 
of the council referred to the reduction in the size of 
*“the soaety's annual volume owing to increased costs 
and smaller membership, but announced the early 
beginning of new monographs of Malacostracous 
Crustacea, by Mr Henry Woods, and of Gault 
), Ammonites, b/^Dr L F Spath Contributions had 
i been received towards the coat of, plates from the 
University of Bristol and from Mr F W Harmer 
’ Jlessm A J BuU. E Heron-AUen, H B Milner, and 
A Wngley were elected neiV members of council 
E T Newton was re-elected president, and Mr 
'Robert S. Hemes and Dr A Smith Woodward were 

r ited treasurer and secretary respectively 
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A Norr on cleaner air for London appears in the 
Meteorological Magazine for March The Public 
Control Committee of the l^ndon County Council is 
considering how far fog in I ondon is the result of 
atmospheric pollution due to preventable causes, and 
how far the atmosphere may be improved by the 
larger use of electricity for power and other purposes 
It IS also being considered whether further powers 
are required to deal with the emission of smoke 
Detailed reports have been prepared and these appear 
to lie under discussion by the Council 

A NEW type of pocket magnifier is now included in 
the optical products of Messrs Cooke, 1 roughton and 
Simms, Ltd Buckingham Works York We have 
had an opportunity of examining one of these The 
lens consists of an achromatic doublet giving a mag- 
nification of five with a focal length of 2 in an 
aperture of o 85 in , and a field of view of about 2 in 
m diameter The field is flat and free from distortion 
and colour, and the definition is good over the whole 
of It The lens is fitted m a duralumin mount which 
can be folded when the magnifier is not in use 
Magnifiers of this type are now being supplied with 
powers of 2i 5, and 10 respectively 

Beginners in bee keeping will find some useful 
information m Leaflet 128, recently revised by the 
Ministry of Agnculture and Fisheries Bee-keepmg 
IS an occupation emmenth suitable for small-holders, 
cottagers, and others with onlv a limited space avail- 
able The insects are, moreover, active pollinators 
of fruit blossoms, and consequently have other uses 
besides the production of honey Having mastered 
the contents of this leaflet we advise the beginner to 
[ piocurc the collected leaflets on lice keeping (seven 
in number), which can be obtained from the Ministry, 
at 10 Whitehall Palce, S W 1, at the low price of 6 d , 
post free 

Thl Giftord Emonds prize, value 100/ , which is 
awarded every two years for an essay on a subject 
dealing with ophthalmolog> and involving original 
work and open to any British subject holding a 
medical qualification, is now open to competition 
The subject chosen is Iridocyclitis Preference 
will be given to original work baseil on any branch 
of the subject, rather than to compilations of the 
writings of previous observers Full particulars of 
the prize can be obtained from the Secretary Super- 
intendent, Royal London Ophthalmic Hospital, 
E C 1 Essays must be sent in not later than 
December 31, 1924 

Messrs H Sotheran and Co (43 Piccadilly W i) 
have recently purchased and are oflermg for sale as a 
whole the library of books on Bntish ornithology 
formed by Major W H Mullens It contains about 
3000 volumes, and ranges from the “ Avium praa- 
cipuarum ’ of Wilham Turner, 1544, to Beebe's 
recently completed " Monograph on the Pheasants ” 

The catalogues issued by the firm of Bernard 
Quantch, Ltd , 11 Grafton Street* W i, are always 
1 of interest The latest one (No 376) contains up- 
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wards of 1700 titles (with, m many cases comments) 
of books m the following subjects botany agri- 
culture early medicine and surgery, forestry, fruit 
culture, gardens and gardening, herbals and tobacco 
As usual many choice and rare volumes are 
included 

No XI of the " Publications de la Soci6t6 de 
Chimie Physique ’ is a short monograph of 15 pages 
on isotopes by M Maurice de Broglie, which was 
delivered as a lecture in November 1920 The 
previous publication was a lecture on Bohr’s theory 
of the constitution of the atom The monograph is 
published by Hermann et Cie at the price of 2 francs 
Two series of somewhat similar monographs are being 
issued by the Libraire Scientifique Albert Blanchard 
One of these, of which seven parts are announced, 
consists of groups of two or three lectures on physical 
subjects In addition to these a senes of foreign 
scientific monographs is being issued The third of 
these, which has recently come to hand, is by Prof 
Kossel and bears the title Les forces de Valence et 


les Spectres de RSntgen " The monograph covers 
70 pages and is issued at a price of 4 50 francs 

Thf Society of Glass Technology, which has its 
headquarters at the University of Sheffield, has issued 
a useful handbook, a " Directory for the British Glass 
Industry ' price 7s 6d to non-members of the 
Society The volume is divided into sections pro- 
viding lists both alphabetical and classified of glass 
manufacturers and craftsmen with particulars in most 
cases of the class of work produced and lists of 
firms supplying material and machinery required in 
glass making and working The concluding short 
sections give useful mformation concerning industrial 
associations, trades unions. City Companies educa- 
tional institutions, and research associations, and 
publications dealing with glass technology It is 
difficult to understand on what principle the selection 
of a group of publications mentioned m the last 
section which are referred to as “ Periodicals in which 
articles on glass and ceramics occasionally appear ” 
has been made 
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A Supposed Metforite at Quetta — ^The Pioneer 
Mail for f ebruary 23 reports the fall of a 'supposed 
meteonte at Quetta on January 25, which if con- 
firmed, will for the first time establish the power of a 
meteonte to cause a conflagration The fragments 
of the meteorite collected are said to weigh 6 tons with 
a volume of 500 cubic feet • Hence the material 
must be abnormallv light for a meteorite It struck 
a large stack of closely packed straw 30 feet high and 
penetrated it nearly to the ground The " meteonte ’ 
is said to consist of materials like slate-grey igneous 
rock volcanic ^lass and coke Possibly the stack 
was struck by lightning and the fused residue of the 
str iw h IS been mistaken for a meteorite 1 he Geo 
logical Survey of India will doubtless settle the nature 
of this phenomenon 

SojAR Lci ipsi Investigations — At the meetings 
of the Australasian Association for the Advancement 
of Science held at M'ellington, N Z two papers 
dealing with observations of the total solar eclipse 
at Wallal were communicated bv Prof A D Ross, 
who was a member of the ( rocker Eclipse Expedition 
of the Lick Observatory Shadow bands were ob- 
served for two minutes before and for one minute 
after totality They dtered in appearance but the 
most persistent type was indistinct dusky bands 
about 6 inches wide at 17-inch intervals, movmg 
in a direction 30° S of F at 6 or 7 miles per hour 
The bands at times came in groups and developed 
from a general shimmering effect Their appearance 
was inconsistent with a diffraction theory, but sug- 
gested irregular refraction due to atmospheric tern 
perature inequalities The wind was from N N W 
to N W at about 4 miles per hour and there was a 
temperature drop of about 8° due to the eclipse 
By comparison of six photographic plates exposed 
to A region surrounding the south celestial pole about 
mid totality and dunng twilight the same evenmg, 
It was found that the eclipse illumination corresponds 
to twilight with the sun 7}° below the horizon 
Wellington Anti - screen plates were used The 
humidity was about 45 per cent at the time of 
totality and about 50 per cent at twilight, so that 
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it IS unlikely that the estimate of brightness was 
much affected by variation in the transparency of 
the atmosphere Determmation of the brightness 
of the corona was attempted with a specially designed 
integrating photometer, but the measurements of 
the plates had not been completed 

Planetary Radiation — No 460 of the Scientific 
Papers of the Bureau of Standards Washington, 
contains an account of researches made at Flagstaff 
by W W Coblentz on the thermal radiation from 
planets and stars A cell of water i cm thick is 
used to separate the long heat-waves from planets 
(due either to inherent heat or to warming of the 
surface by the sun) from the reflected solar radiation 
A vacuum thermocouple made of bismuth wire was 
used to measure the radiations, the instrument being 
mounted on the 40-inch reflector Observations on 
the moon are stated to confirm Very s results, but 
are not described in detail 

The observations lead to the conclusion that the 
planetary (long wavelength) radiations expressed 
as percentages of the total radiation received from 
them, are Jupiter (o), Venus (5), Saturn (15), Mars 
(30), the moon (80) The high figures for the moon 
and for Mars indicate that ranty of atmosphere 
increases the warming of the surface , further the 
northern hemisphere of Mars, which was in autumn, 
and more cloudy than the southern hemisphere 
indicated a lower planetary radiation It is hopOT® 
to compare the radiation from the orange and dusky 
regions of Mars, which might give a clue as to the 
conjectured interpretation of the latter as regions 
of vegetation 

The zero figure for Jupiter is concluded to be due , 
to the enormously thick atmosphere, which acts as 
an opaque screen to the radiations from the (supposed) 
heated interior The instrument is restricted to 
wavelengths 7 to la m Hence nothing can be stated 
about relation between 4 and 7 or from 12 to 
15 M 

The star temperatures are "given as 3000“ for type 
M, 5900° for Capella and sun (type G), and 12,000® 
for type B, in close accord with previous results 
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Research 

Migrations of the Waxwing — The waxwmg, 
Antpehs garrulus is not a rare visitor to our shores 
Seldom a winter passes but one or more is observed in 
eastern parts of Britain and occasionally its numbers 
indicate a very considerable immigration The 
largest ever witnessed in Scotland occurred in the 
late autumn of 1921 and is discussed by Dr J Ritchie 
in the Scottuh Natmahst September IQ22-I’ebruary 
1923 The immediate cause of Scotland s share in 
this immigration is due in the first place to the lack 
of food supply in Norway Ihe summer of 1921 in 
that country has been notorious for the lack of wild 
berries upon which the waxwings feed I arge flocks 
of the birds congregated in the southern part of 
Norway, but, finding insufficient food, took advan 
tage of easterly winds accompanied by a rapidlj 
rising barometer to reach our shores fh* meteor 
ological phenomena associated with the migration 
are complex and Dr Ritchie promises to deal with 
them in a future paper 

Botanical Survl\ and Fcologv in Yorkshire 
— Under this title a most valuable and comprehensive 
account of the development of our knowledge of the 
Yorkshire flora is given bv Dr T 
W Woodhead in the Naturalist for 
March 1923 Ihe first flora of 
Yorkshire was published at Halifax 
in 1840 by Henry Baines and since 
then the three ladings have been 
more intensively dealt with in the 
three well-known floras Baker s 
" North Yorkshire Arnold Lee s 
“ Flora of West Yorkshire, ’ and 
Fraser Robinsons "Flora of the 
East Riding of Yorkshire ’ Many 
other valuable systematic works 
dealing with the Yorkshire flora 
are described by Dr Woodhead 
who then proceeds to narrate the 
development of botanical survey 
and the mapping of plant associa- 
tions, under the inspiration of the 
brothers Robert and William G 
Smith Around these men an active 
band of workers gathered and 
in December 1904 the Central Committee for the , 
Survey and Study of British Vegetation was forme<l 
at a meeting held at the house of Dr W 
G Smith in Leeds in 1913 this Committee was 1 
replaced by the British Ecological Societv with its I 
Wl5^er membership Two vegetation formations that | 
have been extensively studied in Yorkshire ire the 
woodlands and the moorlands and Dr Woodhead 
briefly traces the development of our knowledge of 
these characteristic vegetation features their distnbu 
tion, development and occasional retrogression 
There is an interesting discussion of the significance 
of the vegetation found in the peat of the Southern 
Penmnes, and the bearing that the studies have upon 
persistence of the flora from pre glacial times Dr 
Woodhead’s work upon the relation of vegetation 
survey to the many other activities and interests of a 
district was tvell illustrated by the extraordinanlv 
interesting series of maps of the Huddersfield area 
that were on view in Hull during the British Associa- 
tion meeting in the exhibition room of the \ orkshire 
Naturalists’ Union It is therefore natural to find 
that the presidential address to the Yorkshire Natur- 
alists’ Union closes with the expression of a hope that 
such ecological studies may extend to man and that 
the local museum may enshrine the results of an 
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intensive local survey of plant and animal, including 
human communities 

A Nrw Procfss for making Stfreoscopic Maps — 
A paper read at a recent meeting of the Pins Academy 
of Sciences {Comptes rindus fanuary 22) described a 
new method due to M G Poivillicrs for obtaining 
stereoscopic maps The various methods proposed 
hitherto have been based on the use of two conical 
perspectives the production of which inv'olves prac 
tical difficulties , in M Poivilhers s method two 
cylindrical projections are used one vertical and the 
other oblique Referring to the accompanying illus- 
tration (Fig i), the projection A is an ordinary contour 
map the projection B is obtained from A by shifting 
the contour lines in the direction east west by an 
amount proportional to their altitude above an 
arbitrarily chosen datum line 1 he resulting stereo- 
scopic view shows theoretically a slight curvature 
effect which however does not alter the relative 
relief In examining with a stereoscope even the 
above reproductions the result obtained is very 
striking The ‘ falsified map B was in this case 
drawn by hand with the aid of a tracing of A, but it 


IS easv to imagine a smqile apparatus bv means of 
which this can be ilone scmi-automatically Ihe 
contour interval is m this case 20 metres and lorre- 
spomls to a horizontal shift of o 5 mm It is antici- 
pited that M Poivillurss method on account of its 
simplicitv, will tend to generalise the use of stereo- 
scopic maps especially for purposes of instruction in 
topographical survevmg It his also been suggested 
that the process could be usefiillv applied to geological 
maps, by making it possible for example to visualise 
the superposition of successive layers inside the earth 

\tmosphfric IluMiuiiy in thi Unittij Statfs — 
Prof R de C Ward of Harvard I niversitv is the 
author of a communication on the above subject in 
the U S Monthly leather Review for November 1922 
The communication is admirably illustrated with 
diagrams , two are given for J anuary , at 8 v m and 
8 pm and two for the corresponding hours in July, 
showing the relative humiditv by lines of equal 
value over the whole of the United States The 
element is a real and definite factor in climate and 
especially affects our bodily comfort The values 
give the ratio between the amount of moisture in 
the atmosphere and the amount which could be 
present without condensation On the Pacific. 



512 


NATURE 


Atlantic, and Gulf coasts the lines show a distinct 
tendency to be parallel to the sea-coast The 
distribution is chiefly controlled by temperature, 
direction of prevailing winds, distance, and direction 
of the chief source of moisture supply and general 
topography Charts given with the communication 
are taken from the ' Atlas of American Agriculture ’’ 
A belt of uniformly high relative humidity along the 
coasts averages about 75-80 per cent, and at times 
exceeds 90 per cent on the Pacific coast Inland, m 
parts the minima relative humidity during the hot 
summers fall to 30 per cent , and even 20 per cent 
over the districts of most extreme aridity Absolute 
humidity which shows the actual amount of water 
vapour in the air expressed in decimals of im hes and 
known as vapour pressure, is also dealt with two 
charts are given showing the equal pressure lines over 
the United States in the months of January and July 
Temperature is essentially the chief control of 
absolute humidity in mid summer the amount of 
moisture in the atmosphere is generally from two to 
four times as great as in mid-winter 

Geology and the Ice-cap in Northern Green- 
land — The interest of Dr Lauge Koch's geological 
mapping in Northern Greenland (Nature, vol 110, 
p 91) IS now increased by his preliminary account of 
Peary Land His new map (v 4 m Journ Set vol 
206 p 190, 1923) shows the continuation of the 
Caledonian folding through the north of the region, 
where moraine matter from the glaciers descendmg 
from the south obscures much of a country in any 
case difficult for research The ice-cap extended a good 
deal farther north at the maximum of the Pleistocene 
ice-age but did not cover all the coastiand It may 
be remarked that in this area we have once more 
evidence of the potency of snow domes in promoting 
widely spread glaciation It seems unnecessary, if 
unfashionable, to shift the pole to account for every 
local centre of ice-radiation The mam result of 
Lauge Koch's recent work is the discovery of a nchly 
fossiliferous Ordovician aeries far greater in extent 
and thickness (870 m ) than he could anticipate when 
he began his arduous explorations in 1917 

Production of Lead in Britain — In the numbers 
of Chetntslry and Industry for March 16 and 23, Prof 
H Ivouis contributes a most interesting and valuable 
account of the production of lead m Britain He 
begins with a clear account of lead in ancient times 
The first definite mention of the production of lead 
in Britain occurs in Pliny (a d 77) , a pig of lead has 
been found in the Mendip Hills beanng the name of 
the Emperor Claudius (a d 49), and in a d 64 
smelting in Flintshire began ^me pigs of Roman 
lead are stamps ex arg , t e desilvered — probably by 
cnpellation The progress made m the Middle Ages 
IS described in detail by Prof Louis, whose artides 
have a wide interest 

Substitution in the Bfn7ene Nucleus — In the 
Chemical News of March 16, Messrs R Fraser and 
J E Humphries discuss the problem of substitution 
in the benzene nucleus in the light of the Lewis- 
Langmiiir theory of co-valence They start from 
three simple postulates related to the octet stability 
of an atom or group, and discuss in an mterestmg 
manner many known results in organic cheraistiy 
In the chaotic mass of unco-ordinated facts whiim 
lies heavy on organic chemistry a ferment is evidently 
moving , in time the material will no doubt be brought 
mto order, and discussions of the type of that 
mentioned cannot fail to be of service in this direction 

Early History of the Gas Process —The early 
history of the manufacture and distribution of towns’ 
gas was briefly outhned by Mr D Brownlie in a paper 
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read before the Newcomen Society on March 20 
Van Helmont, in i6oo, observed that " coal did belch 
forth a wild spirit or breath ” Other early pioneers 
include Thomas Shirlev (1667), Robert Boyle (1691), 
Stephen Hales ( 1 726) J Clayton ( 1 739), Bishop Watson 
(1781), the Earl of Dundonald (1781), and Minckelers 
(1784) William Murdoch lighted his house at 
Redruth with coal gas in 1792 At first the gas was 
burned at the open end of an iron pipe, but the 
accidental use of an old thimble led to the introduction 
of a burner in which the gas was lit at a number of 
jets issuing from a perforated thimble Messrs 
Boulton and Watt’s works at Soho, Birmingham, 
were illuminated by gas in 1802 The plant erected 
by Murdoch for tltiis purpose differed in little but 
scale from the horizontal settings and gasometers of 
to-day I^bon m France worked along much the 
same lines as Murdoch, and illumined his house with 
coal gas in i8oi Winsor illumined part of Pall 
Mall with gas in 1807 Samuel Clegg introduced 
lime purification in 1806, and invented the first gas- 
meter in 1815 Tn the early davs gas was distributed 
through lead or wood pipes Cast-iron pipes were 
introduced in 1810, and wrought-iron pipes in 1825 
John Grafton in 1820 introduced the use of fireclay 
instead of iron for retorts This permitted the tem- 
perature of carbonisation being raised from 1400° F 
to 2000° F Clegg patented retorts for contmuous 
carbonisation in 1815 The first vertical gas retort 
was patented in 1828 by John Brunton 

Photometry — In his annual address before the 
Philosophical SocieW of Washington, the retunng 
president, Mr E C Crittenden, presented an m- 
teresting survey of problems involved in the measure- 
ment of light The address has appeared in the 
Journal of the Washington Academy of Sciences 
(vol 13, No 5, March 4, 1923) In the introduction 
Mr Crittenden recalls several notable advances in 
photometry, such as the adoption of the international 
unit of candle power by all leading countries except 
the Germanic nations In view of the uncertainties 
attending the use of flame standards, this unit is 
now usumly preserved by the aid of calibrated electric 
incandescent lamps , the process is analogous to that 
adopted for the international ohm derived from a 
mercury standard but maintained by means of wire 
resistances However there is this important dis- 
tinction, that we have as yet no adequate, accurate, 
and reproducible primary standard of light One of 
the most hopeful bnes of investigation is that pursued 
at the U S Bureau of Standards, where experiments 
on a black body maintained at a definite temperature 
have been made , the black body takes the form of 
a carbon-tube electric furnace matched m colour by 
comparison with certain standard incandescent lamps 
But further information on the accuracy with which 
temperature can be raamtained is needed The 
address also directs attention to the fundamental 
distinction between conceptions of hght as radiation^ 
and as a physiological impression — a distinctifl if^ at 
becomes specially important when we havfl«lSi®eaI 
with sources yielding light of different colour The 
physiological phenoihena affectmg such comparisons 
are discussed, and some remarks are made on the 
results of " equality of brightness " and " flicker 
photometer" measurements The vislbihty curve, 
throughout the spectrum, of the normal eye has now 
been ascertained with fair precision A Imowledge 
of this should enable us to evaluate the lununom 
power of any variety of radiant energy , and if, l| 
addition, the jpnmaiy standard based on the tflack 
body at specified temperature should prove tatls- 
foctory, considerable progress towards tne soientific 
measurement of hght will have been made,^ 
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Biometry a; 

DROP RAYMOND PEARL and his students con 
^ tinue to make important contributions to the 
biology of man and other organisms on a statistical 
basis In a recent paper (Pearl and Bacon Johns 
Hopkins Hospital Reports vol xxi Fasc iii ) an 
analysis is made of the relation of the relative si/e of 
heart, liver, spleen, and kidneys to tuberculosis Ihe 
data were derived from 1341 autopsies in which there 
were tubercular lesions Six indices for the relative 
weights of the above organs were used as the basis of 
statistical investigation in relation to age, sex, rate, 
and cause of death It is shown that the relative 
weights of liver and heart, and heart and spleen change 
progressively during life, also that m cases of fatil 
tuberculosis the absolute weight of the heart is less 
and of the spleen greater than normal probably 
because these changes are brought about by the 
disease Curves of age show that when tuberculosis 
alone is fatal it kills at comparatively early ages 
Many other interesting facts are brought out in this 
statistical study 

In ' dry ” America experiments with alcohol have 
a particular interest Stockard has shown with 
guinea-pigs and Pearl with fowls that individuals 
which throughout life received daily doses of alcohol 
by inhalation are much longer-lived than their un 
treated sibs In a recent note (/I mer Journ Hygiene 
vol 11 No 4) Prof Pearl points out that the actuarial 
data of insurance companies, which are gcneially 
supposed to show that the consumption of alcohol in 
man in any quantity shortens life are practicallv 
worthless From 1569 family history records care 
fully collected in the vitinity of Baltimore, he con 
eludes that while heavy or steady drinking lowers the 
expectation of life, the moderate or occasion il con 
sumption of alcohol has no such effect on either sex 
In experimental studies on the duration of life m 
Drosophila (Pearl and Parker, Amer Naturalist vols 
55, 46) the authors compare the percentage of sur- 
vivals at successive ages with the corresponding curve 
for man A day in the life of a fruit ll> corresponds 
roughly with a year in the life of a man 1 irge 
numbers of flies of different stocks were bred under 
carefully standardised conditions 1 he length of the 
imaginal life was noted and the results compared with 
the statistics for man beginning at the age of fifteen 
years Fundamentally similar curyes arc obtained in 
the two cases In Drosophila it is shown that long- 
winged flies haye two or three times as great an 
expectation of life at any age as short-winged flics 
and that other hereditary differences in duration of 
Ujg^also occur The death-rates generally increase 
Seadily with adyancing age The mortality curve 
for Drosophila is then compared with that for modern 
man and for the population of the Roman provinces 
m Afnca about the beginning of the Christian era 

& data of MacDonnell, Btometnha, 1913) The 
phila curve generally runs intermediate between 
these two The modem curve of human mortality is 
diverted from the normal by the prolongation of life 
of many of the less rugged by measures of public health 
and sanitation 

By selection and inbreeding from Drosophila stocks 
it was possible to isolate strains showing large differ- 
ences bo^ in mean duration of life and in the form of 
the mort^ty distributions, while in inbred lines the 
senetio difierencesremauied constant for ten to twenty- 
five generations It was shown that occasional 
etherisation of the flies has no appreciable effect m 
lessening their duration of life Theie is some evi- 
dence that in crosses, duration of life may segregate 
bke a Mendehan character A pedigree mdicating 
? something, of the same kind in man is presented by 
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Pearl {Amer Journ Hygiene vol 11 No 3) In the 
father s family only 10 per cent survived to the age of 
fifty years in the mother s family 75 per cent reached 
that ige and in the offspring 87 5 per cent 

Using 100 births/deaths as a vital index,’ Pearl 
and Burger (Proc Nat Acad Sci vol 8, No 4) plot 
the curve for this index for England and Wales in the 
jears 1838-1920, from statistics in the Annual Reports 
of the Registrar-General This ratio shows a slow 
but extremely steady increase until 1914, with only 
two slight fluctuations caused by influenza epidemics 
m 1847 and 1890 The birth rate in the meantime 
showed a slow increase until about 1878, then a more 
rapid decrease until 1914 and a marked recovery since 
the war Thus while in the year 1838-39 the number 
of births for each death was i 4, in 1920 it was more 
than 2 The whole curve for the vital index shows a 
remarkably steady increment in the rate of population 
growth with a high degree of regulation of death-rates 
to variations in the birth-rate Measured by the 
criterion of the vital index, it is concluded that the 
population of England and Wales is biologically 
more vigorous than in 1838 But this merely means 
that its net rate of increase is greater and takes no 
account of the differential character of the birth-rate 
In another note in the same issue, Pearl considers the 
seasonal fluctuations in the vital index of the popula- 
tion based on the same data and finds that in each 
jear it has its lowest value in the winter quarter 
(ending March 31), and its highest value in the summer 
<|uartcr In other words, m the winter months the 
birth incidence is relatively low and the death inci- 
dence relatively high as nught be expected 

1 hat density of population influences fee undity was 
foimerly shown for fowls, and smiilfir results liave now 
been obtained for Drosophila (Pearl and Parker Proc 
Nat Acad Sci vol 8 No 7) Ihe rate of repro- 
duction of this fly IS shown experimentally to vary 
inversely with the density of population This is 
the converse of Farrs law that the death rate vanes 
directly with density of population It is suggested 
tint the world -wide increase m density of popula- 
tion may account for the general decline in birth- 
lates which has taken place m the last forty years 
The subject is one which deserves further investi- 
gation 

A hexadactylous Norwegian family m which the 
postaxial digits (little lingers and toes) are double, is 
described by Asiaug Sverdrup {Journ Genetics, vol 
xii No 3) The condition is traced through six 
generations, and two typos of poly’dactyhsm are 
lecogmpd In type A one finger, usually the fifth, 
IS duplicated, while in type B the sixth finger is re- 
presented by a small attached appendage Both these 
types arc already well known The e ondition behaves 
in general as a dominant cliaracter but m one line of 
the family showing chiefly the A-type, there is an 
excess, and m another, showing only the B-type, a 
deficiency of polydactyls Moreover, an A - type 
individual may have either A- or B-type offspnng, 
whereas B-types cannot produce A-types It 1 b 
concluded that the B-type is probably determmed by 
a single Mendehan factor with sometimes a failure of 
dominance, while the A-type is probably due to 
cumulative factors The A-type of polydactyly is 
sometimes accompanied in this family by a form of 
brachydactyly due to shortening of certain meta- 
carpal bones, but also in some cases to short phalanges 
Such papers on the inheritance of human abnormalities 
are important in their recogmtion of the necessity for 
accurate and detailed observations 

In a study of the inheritance of patching m th« 
flower of the sweet pea Prof Punnett {Joum Genetics, 
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vol 12, No 3) introduces facts which cannot be explained 
on the ordinary Mendeliaii basis Ihe sweet pea 
Duke of Westminster sometimes has on the wings 
a larger or smaller patch of purplish pink Such 
patched plants give normal red and patched off- 
spring in varying proportions Certain branches of 
patched ' plants are sometimes normal Ihe seeds 
from such normal branches show no constant genetic 
difference from the rest of the plant nor was an> 
evidence obtained that the normal, patched and red 
flowers on a patched plant differed from one another 
genetically Ihere is no indication of genetic differ- 
entiation in the germplasin of different parts of the 
plant Nevertheless patched plants are not apparently 
all alike As m striped Mirabihs, the pair of colour 
characters may behave either as a segregating 
Mendelian pair or form a mosaic 1 here is no sufficient 
explanation of this mosaic condition at the present 
time but It represents a condition differing distinctly 
from ordinary Mendelian behaviour 


In a second paper on the inheritance of characters 
in some of the many rice varieties Mr F R Parnell, 
with the assistance of Messrs G N R Ayyanger, 
K Ramiah and C R S Ayyangar (Mem Dept Agr 
India Botany vol xi No 8), deals with the colours 
of glumes and gram,’ also with dwarfing and with shape 
of grain Ihe dwarf variety differs very markedly 
from the type, but behaves as a simple recessive A 
result of economic importance is that the weight of 
the gram varies with the shape Ihe hereditary 
behaviour of a number of colour factors is analysed 
Another genetic paper of economic value is a study of 
certain forms of cotton by Mr Ram Prasad (Agnc 
Inst Pusa Bull No 137) Long fibre is considered 
to be a dominant character m cotton Some evidence 
IS obtained that long fibre is correlated with long 
stigma, plants with short lint having shorter styles 
If this IS the caseitwould enable roguing of undesirable 
plants producing short lint to take place much earlier 
than would otherwise be possible 


Norway and Iceland 

INJ ORWA\ has many interesting features to i 
visitor with scientific and technical tastes 
The ubiquity of electricity generated from water- 
power has often been the subject of comment The 
peculiar formation of the high tablelands, with lakes 
at heights of 1000 3000 feet constantly renewed by 
water from the snows above is favourable to hydro 
electric supply The potential value of the water- 
power of Norway has been issessed at 15,000 000 h p 
of which about one million is at present in use 

The mountainous nature of the country has other 
interesting consequences One curious result is that 
communication between valleys is often less easy in 
summer than m winter when roads and passes become 
covered with deep snow and can be traversed by ski 
and sleigh Ihe nature of the country has developed 
isolated scattered communities with pastoral tastes 
and special local industries, such as the hand-woven 
fabrics for which Norway is famous 

The climate has much in common with that of 
England Bergen is notorious for its rainfall, and the 
humid atmosphere is doubtless responsible for the 
luxuriant growth of trees, springing in masses out 
of the bare rock lining the nords in a manner that 
seems to invite study by experts in forestry The 
use of timber in Norway is universal Buildings are 
almost invariably of wood, and the humbler cottages 
are roofed with turf, which seems to thrive in the 
moist atmosphere In mountainous Norway gr£iss 
IS scarce Hence the custom of sending cattle up 
to the mountain saeters ” m the summer so that 
the grass at the level of the fiord can be stored in 
summer time This cut grass is hung up to dry on 
hoHiContal lengths of wire Possibly British farmers 
could take a hint from this practice, as crops in this 
country are often spoiled by ram 
Geologically the great tablelands of Norway, with 
their stretches of perpetual snow at relatively low 
level, and their vast glaciers (the largest in Europe 
with the exception of those jn Iceland) are of great 
interest It is a strange sight to find these peat 
glaciers descending nght down to the level of the 
fiord as happens, for example, at Fjaerland 

Iceland furnishes some interesting contrasts to 
Norway The climate is more stable and less like 
that of Britain Whereas in Norway trees are every- 
where, m Iceland there are practically none Hence 
we find A new material for buildings of the better 
class — corrugated iron 1 Grass is also scarce, and 
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Iceland is one of the few countries where rabbits 
will not thrive Ihe scenery though almost destitute 
of venture, is not monotonous and has a charm of 
Its own It consists mainly of alternations of rock, 
lava and sand with on the lower slopes of mountains, 
stretches of moss All vary remarkably in colour 
Rocks arc black brown purple, ami occasionally bright 
red Sand may have any tint from yellow to black 
Ama/ing changes in colour difficult to explain and 
offering an interesting study to the physicist occur 
as the sun sets A i urious feature is the astonishing 
brilliancy of the setting sun exceeding by far that 
usual in England Ihe pools of molten lava also 
afford a field for studj 1 heir position is indicated 
by a sulphur yellow crust but the upper liquid 
contents arc often bright blue, changing to scarlet 
at a lower level Hecla, W the way although the 
mountain best known to English readers, is by no 
means the best example of volcanic action, and is a 
comparatively inconspicuous mountain 

Ice and snow usually not far distant iii Norway, 
are universal on the higher mountains of Iceland and 
the blanket of ice and snow creeping over the edges 
of precipices forms an important element in the 
general scheme of coloration 

In one respect Iceland and Norway seem to be 
much alike — in the hospitality accorded to the 
English visitor In Norway, especially when one 
leaves the beaten track, one is conscious ol an atmo- 
sphere very different from that in many hotels m 
Europe In Iceland, once he leaves the capital, the 
traveller finds practically no hotels, but he can rely 
on the generous hospitality of the districts visited 
Ponies are the usual mode of conveyance It is 
stated that the import of horses is forbidden, as the 
Icelandic Government desires to keep the strain pi 
ponies pure 

In Norway the present writer was impressed by 
the high general level of education One could 
converse on equal terms with persons of all degrees, 
and learn facts of interest about the country 
English IS a compulsory language in the schools, 
and IS often spoken with considerable facility Even 
m Iceland, it appears, English is spoken more 
frequently than might be expected Here again 
there is a high level of education, but owing to the 
remoteness of the island some strange conceptions 
of England prevail 

In Iceland, as in Norway, a variant of Danish is 
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spoken But whereas in Norway the entrance of 
foreign words is not resented in Iceland they in- 
variably undergo translation before acceptance Ihe 
writer was given to understand that the Imguagc is 
written and spoken in almost exactly the siine manner 
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as it was a thousand years ago and that the ancient 
sagas can be read with the same ease as the modern 
newspaper Probably there is no other country in 
Europe where this strange perpetuation of ancient 
forms of speech prevails 


The Survey of India 


''PHE report by Col Ryder, the present burveyor- 
General of India, referred to below * shows 
that in the year 1919-^0 the Indian Survey Depart 
ment had fully recovered from the dislocation due 
to the War 

Dunng this period there were no less than 19 
survey parties in the held, of which 12 were topo 
graphical On the normal scale of one inch per mile 
(much of which was revision) and smaller gcogr iphical 
scales, about 2800 square miles was turned out 
while on the larger scales, ranging from 1} inches to 
24 inches and even 64 inches (city and town surveys), 
the output, detailed partly in miles and partly in 
acres, was reckoned to be satisfactory Every class 
of country was included in the held of work from 
the sands of Rajputana to the dense forest-covered 
hill tracts of Burma and we read of the time-old 
difticultics heavy and continuous rain malaria and 
even of the clearance of villages by man-eating tigers 
It IS interesting to observe that the sources of the 
Irawadi (so long a geographical problem) were hnally 
mapped 

Although the costs of the different classes and 
scales of survey are set out in considerable detail 
it is difficult to frame any conclusion is to whether 
those costs have risen since the War The normal 
one-inch scale of original survey apparently varied 
between 20 Rs per square mile in Bengal and 70 Rs 
in Lower Burma This does not indicate any great 
increase on pre war costs but in itself sc irccly justihcs 
any general estimate 

In the geodesic and scientific branch of the depart- 
ment there is <i curtailment of activity No hrst- 
class tnangulation was carried out and both the 

‘ Records of the Survey of India Annual report of Parties aud OffiiCi 
for 1919-20 vol 15 


pendulum and latitude observ itioiis were suspended, 
but the legistrations of tidal curves by means of 
sclf-registcnng tide gauges were continued at Aden 
and at the principal ports of India Levelling 
tqierations weic also continued, and a new geodesic 
level net of India has been inaugurated on which 
levelling of high precision on the fore and back 
system will be the method employed I ikc the exact 
d( termin.ition of the height of the principal peaks 
of lilt Him ilaya it might be open to question 
whether the practical results of extreme precision 
are worth the expense of determination The 
magnetic suivey was also cirned on dunng this 
season The report closes with the usual returns of 
the computing- and dr iwing offices 

The cluef point of interest in the volume is found 
in Appendix II — the report on the expedition to 
Kamet by Major Morsliead who afterwards took 
such in active pirt m the Evciest expedition 
IvanKt (25 445 feet high) is the culmm.iting peak of 
the /askir range and ifforded Major Morshcad and 
that distinguished mountaineer Dr Kellas an ex- 
cellent opportunity for scicntihc observation on the 
effect of high altitudes on the hum m bodj Appendix 
111 Is also interesting recording a note on the topo- 
graphy ot the Nun Kun massit in I adakh by Ma^or 
Kenneth M.ison He has i good deal to say in cnti- 
cisni of Mrs Bullock Workmans clum to have 
established the height and position of certain peaks 
of that group in which she disigiees with Indi in 
Surv'ey icsults It is always d iiigeroiis for the 
amateur to claim greater accur icy th in th it m un- 
tamed by the Tngonomctrical “survey of India 
Mrs Bullock Woikmin in publisliinr liei account 
of her extraordinary feats of e limbing pits herself 
agiinst the (t T S and suffers aeiordingly 
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Polish Celebrations of the 4S0th Anniversary of the Birth of Copernicus 

N icolaus COPERNICUS was bom on bebmarv repeated) ‘ Bok pomagay ' (Our Lord help us) 
19, 1473 in ToruA (Ihoin), a town situated on Writing on this interesting detail Prof Jan Lo^ the 
the Vistula, in the north-west of Poland the 450th well-known philologist (and professor of the history 
anniversary of the birthday of the great astronomer of Polish language in the Jagellomaii University of 
occurred thus on Monday, February 19 and was Cracow) says In the year 1505 every I’olc would 
celebrated m many parts of Poland with much have written the words given above exactly in the 
sotfenmity Impressive ceremonies were held in form m which Copernicus has written them (fervk 
Warsaw, Wilno, PoznaA, L6di Wloclawek, and Polskt vol viu No i) Prof Birkenmajer adds 

Kveke , in the Jagellonian University of Cracow that m 1505, or perhaps in 1506 Copernicus had al- 

(where’ for four years, 1491-1495, Copernicus was an ready m his mind the ideas which eventually took form 
undergraduate) the celeorations m commemoration m the well known revolutionary ‘ Commenlanolus 
of the anniversary will be held at a later date, probably The Copernicus commemoration at ToruA extended 
m ]yiay O'er the two days — February 18 and 19 delegates 

In connexion with the Cracow proceedings a from all the universities high schools, scientific 

work, "Stromata Copemicana,” will be published societies, etc , of Poland and other guests were cordially 
under the auspices of the Polish Academy of Sciences received by the municipality and citizens of ToruA 
and Letters m Cracow , its author is Prof L The proceedings included the inauguration of the first 
Birkenmajer, th^ well-known biographer of Copernicus general meeting of the Polish Astronomical Society 
We have not the space to enter into an account of Thw meeting resolved unanimously to ask the Polish 
Prof Birkenmajer’s investigations, but the following nation to establish a National Astronomical Institute 
Interestmg fact may be mentioned On the October in Poland , an attempt with this object m view was 
page for the year 1505 of the book Calendanum made by Prof Banachiewii z, of the Jagellonian 
Magistri Joannis de Monte Regio." preserved in the University of Cracow and exists m the form of an 
Up^Ia University Library (si^ Incunab 840), astronomical station in the Carpathian Mountains 
Birkenmajer discovered, in Copernicus's well- A memorial tablet on the house where Copernicus was 
known handwriting, the Polish inscription (twice born was also unveiled 
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Pathology of Market Produce 


TOURING recent years great efforts have been made 
by the biologist to gam such a knowledge of the 
diseases of cultivated crops as will permit methods of 
control to be placed at the disposal of the grower 

A reference to the pages of the Annals of Applied 
Biology, the official organ of the Association of 
Economic Biologists together with the number of 
other papers published each year dealing with the 
life history of disease-producing organisms infecting 
plants, will show that considerable progress has been 
made in this still comparatively new field But some 
brief papers published m Phytopathology, the oflEicial 
organ of the American Phytopathological Society, will 
show that m the United States a new field of scientific 
investigation has been opened between the crop and the 
consumer Much of the produce, especially of market 
garden and greenhouse, is extremely perishable and 
the cost of fruit or vegetables to the consumer is 
largely contributed to by the heavy loss that occurs 
during transit and marketing 

In 1917 in the States a hood Products Inspection 
Service of the Bureau of Markets was established and 
was soon working in close collaboration with the 
trained investigators of the Bureau of Plant Industry 

As IS pointed out by G K K Link and M W 
Gardner in a brief review of the first year’s work that 
resulted from the joint attack upon the pathology of 
market ciops {Phytopathology, 9, pp 497-520) the 
first result was a revelation of the enormous economic 
importance of the problem, to which the long distances 
of transit in the United States naturally contributed 
In water melons alone, from four States duung 1918, 
the market inspection services record a loss of i J million 
dollars while hundreds of car loads of grapes from 
California were almost a total loss, due to decay 
induced by Botrvtis, Pemcillium, and Aspergillus 
Furthermore it was found that these losses, stoically 
borne by the trade as part of the game ' and passed 
on to the consumer, very largely arose from preventable 
causes with the result that pathologists are being 
pressed to extend their survey from the growing crop 
to the study of the crop dunng harvesting, storing, 
shipping, and marketing 

Another line of biological inquiry has also been 
indicated the task of salvage when prevention of loss 


IS no longer possible Most of these diseases are 
fermentation processes, and a controlled fermentation 
may yneld a by product of value At the outset the 
market pathologist has found himself forced to recog- 
nise almost a new type of disease organism Under 
field conditions this type has limited importance, but 
tinder market conditions the plant tissues are less 
resistant and these organisms show much greater 
virulence while attacking a wide range of plant 
species among such organisms are found the bacterial 
soft rots and ^trytis 

The American pathologist has already reached the 
stage at which his first survey enables him to indicate 
to grower and salesman the most harmful types 
of disease the characters by which they may be 
recognised by the non expert eye, the conditions 
leading to the spread of these diseases and the most 
practicable methods for their control during transport 
and storage It may be argued that in Great Bntain, 
the small distance involved in transit renders the 
question of less importance But short distances do 
not always mean rapid transit, and in any case the 
most casual mspection of a fruit and vegetable market 
would show that Amencan experience in this question 
m^ be of real value 

Of general application also are such results of the 
preliminary American work as their expenence with 
strawberries, where N E Stevens finds {Phytopatho- 
logv, 9, pp 171-177) that strawbemes picked early m 
the day, even if wet, keep better than those berries 
picked after the sun has been on them for some hours 
Pomologists also will be quick to admit that we have 
still to learn the reasons for the different keeping 
qualities of the same variety of apple if gathered 
under different conditions Under the stimulus of war 
conditions very great progress was made in Great 
Bntain in the investigation of food storage conditions, 
and as a consequence some attention has been paid 
in recent scientific communications to the organ- 
ism found causing damage among stored produce 
American experience, however, would seem to raise 
the more general question whether the phytopatho- 
logical expenence of the investigator should not be re- 
onentated so as to embrace the whole history of 
the vegetable, from field to table 


The Eruption of Sakura-jima in 1914. 


pROF OMORI has recently {Bull Imp Earthq 
* Inues Com , vol 8, pp 467-525) published 
his sixth, and apparently iMt, memoir on the eruption 
of Sakura-jima of January 12, 1914, and following 
days — ^the greatest of all known eruptions m Japan, 
if greatness be measured by the amount of lava 
outflow and ash precipitation The six memoirs 
fill a volume of 525 pages and are illustrated by 
107 plates They constitute, according to the author, 
‘ a modest geometneal and seismological report on 
the great &kura-jima eruption of 19x4, and the 
course of the after-events followed for the next 
8 years " Prof Omon’s readers will, I imagine, 
take a somewhat different view They are more 
Ukely to regard the volume as the finest monograph, 
from a physical pomt of view, that has ever yet been 
written on a volcanic eruption 

Summaries of previous memoirs have from tune 
to time appeared m these columns* The first 
(September 1914) contains a general account of the 
eruption and its accompanying phenomena The 
second memour (Apnl 1916) deals with the sound 

* Vd 94, p. 189, voLpS.PP 5758. vol ioo,p 35, voL 10«, pp. rt3-i« 
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and ash-precipitation areas of the eruption, the 
accompanymg changes of level and the earher 
outbursts of the volcano The third (December ^916) 
summarises the subsequent course of activity After 
a pause of more than three years, the fourth memoir 
(March 1920) appeared contammg the results of the 
levelhng surveys and the soundmgs in Kagoshima 
Bay made after the eruption The fifth part (March 
1920) is devoted to the scismographical observationsi 
of the fore-shocks and after-shocte, while th^e sixth 
(November 1922) deals chiefly with the destructive 
earthquake of January 12, 1914 
The interest of this earthquake hes m its occurrence 
during the eruption about 81 hours after it began 
It was clearly a tectonic, and not a volcanic, earth- 
quake Instead of being a sharp bnef shock of small 
disturbed area, the movement at Kagoshima was 
of considerable strength and duration , it was f^t 
for about 220 miles to the N E and S S.W , and wa& 
strongly registered by European seismographs,* , 
The epicentre was situated in the Kagoshima channel* 
about 4 km south-east of the observatory in that 

• N*TD*e, VOL px, 1914, p* nr. 
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city Judging from the duration (i 9 seconds) of 
the preliminary tremor. Prof Omon infers that the 
focus was distant 14 km from the observatory and 
therefore at a depth of 1^ km Numerous stom 
lanterns and tombstones were overthrown in Kago- 
shima the average direction of their fall being 
N 68° W , which agrees roughly with the direction 
of the hrst movement registered in the same place 
The trigonometrical re-survey of the district revealed 
hori7ont<il movements since the eruption began of 
2 62 to 452 metres to the north east and north 
in the north and north-west parts of the island, 
while new soundings made m the north part of 
Kagoshima Bay showed that the floor of the bay 
had sunk from one-half to four fathoms, except in 
two spots in which a rise of from one to three fathoms 
had occurred An hour or a little more after the 
earthquake, small sea waves or tsunami swept over 
the shore at Kagoshima At about the sime time 
or later, the cable from Kagoshutia to Sakura-}ima 
which crosses one of the elevated spots, was fractured 
on the flit bottom of the channel about one third 
of Its width from the co.ist of the island Prof 
Omon points out that it was not a single clear fracture 
such as might have been formed if the application 
of the tension had been instantaneous, but tint 
numeious breakages occurred over a length of 420 
feet, the average distance between successive breaks 
being I 7 feet He infers that the horizontal ind 
vertical movements of the sea-bed took place 
gradually 

The occurrence of a great tectonic earthquake 
in a vole inic district and during the progress of in 
eruption is somewhat rare Prof Omon gives sonic 
other examples from Japan in this memoir Ihcir 
connexion with the corresponding eruptions c in 
scarcely be doubted It seems equally clcir tint 
they do not owe tlicii origin to the vole inic outburst 
Itself but that eruption and e irthquake are both 
effects of the same deeph seated cause 

r Davison 


Fishery Research in Lancashire 

'^HE report on the scicntihc fishery investigations 
* carried out under the auspices of the Lama 
shire and Western Sea ITshenes Distiict Committee 
dunng the year 1921, which is edited by Prof J imes 
Johnstone, the honorary director of the scientific 
work, IS characterised by the extrfimly cautious wav 
in which It has been drawn up While the absence 
of very definite conclusions must to some extent be 
a matter for regret it has to be admitted that the 
asuHint of evidence collected though very extensive 
when considered in the aggregate is still insufficient 
to make any other course possible for a highlv- 
trained and critical mind Like so much of the 
valuable fishery work which has been accomplished 
-during the last twenty or thirty years these investiga- 
tions have tended to show how exceeding^ complex 
the problems may become, and how difficult it is 
to get together data sufficiently varied in character 
and m sufficient quantities to provide material for 
their solution The investigations do, however 
afford clear mdications of the lines upon which 
future research should proceed and make it certain 
that many of the questions discussed may be answered 
In the future, if the necessary facilities can be provided 
on an adequate scale 

The two most important articles in the revort 
deal with the plaice and the herring The plaice 
investigations were commenced in 1908 and were 
speaally extended m 1919-21 They are now 
summarised for the whole period in a senes of tables 
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which include all the data Ihose tables will have 
i permanent value as a record of the condition of 
the plaici population and will be invaluable for 
comparison with the results obtained in future years 
The discussion of the data is limited to broad general 
features and is directed throughout to show the 
bearing of the work on the actual practical problems 
with which the Sea I ishcriis Committee is called 
upon to deal 

The herring work is of a more teihnical statistical 
charicter, and it is difficult to avoid a feeling of 
regret that so much work in mathematical analysis 
has been carried out upon samples containing for 
the most part only 50 fish The work it is true 
IS preliminary and it will probably be found more 
profitable m the future to examine fewer samples 
and fewer characters but with very much larger 
numbers of fish 

Mention must be made of Mr R J Daniel s work 
on the chemical composition of mussels especially 
on the substance which has been called ' glycogen ” 
in these shcll-fish It is most important that these 
biochemical studies should be continued, for they 
promise results of much interest 

1 he report of the Marine Biologu al Station at Port 
Erin for 1922 has also been published recently The 
most important paper in this report is by the late 
Prof Benjamin Moore m co operation with Messrs 
h Whifley and T A Webster on the subject of 
photo synthesis in marine ilg,e The authors show 
that green brown, and led algie are arranged on the 
shore so that each kind is in that intensity of illumina- 
tion which is the optimum for the colour scheme of 
chromophylls it possesses In strong illuminition 
green algde synthesise far more rapidly than red but 
in weak illumination the red algx svnthesise more 
njiidlv th in green 1 he brown il^a, are intermedi ite 
in till ir action 

Ihc two reports refit ct credit both on those 
responsible for the organisation of the inv estigations 
and on those who have earned llu m out 


University and Educational Intelligence 

AutRUti N - By the bequest of the late Miss Anno 
Hamilton ( ruickshank in ign a sum of money was 
set aside for the found ition of a chair in astronomy 
The speciil trustees have now reported to the Uni- 
versity Court that the accumulated sum available 
exceeds 15 000/ and have recommended the founda- 
tion of a chair or lectureship m astronomy, includ 
mg navigation ind metcorologv The recommenda 
lion IS umler consideration b\ a committee of the 
Couit Miss C ruickshank was the daughter of John 
Cruickshaiik, professor of mathematics in Manschal 
College and University from 1817 to the union of the 
Universities in 1860 Miss Cruickshank also founded 
the Botanic Gardens and the Cruickshank Law prize, 
while the Science Library of the U niversity is associated 
with her name 

Notice IS given that the Blackwell Pnze Essay, 
value 30/ and open to all will lie awarded in 
1924 for the best essay on “ The History of the 
I ishmg Industry of the Port of Aberdeen since 
1800 ’ provided any essay sent in is of sufficient merit 
Each essay (which must bear a motto and be accom- 
panied by a sealed envelope bearing the same motto 
and enclosing the name and address of the sender) 
must be sent to reach the Secretary of the University 
not later th^n January i, 1924 

Cambridge — A Bill has been presented to the 
House of lords appointing Statutory Commissioners 
for the Umvorsitiea of Oxford and Cambridge to make 
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statutes and regulations m general accordance with 
the recommendations contained in the recent Report 
of the Royal Commission The Cambridge Com- 
missioners named m the Bill are Viscount Ulhwater 
(chairman), Bishop Ryle, Sir Thomas Heath, Sir 
Richard Glazcbrook, Sir Henry Wilson, Sir Hugh 
Anderson, Dr Peter Giles, Mr William Rendell, and 
Dr Hugh Dalton It is perhaps significant of the 
difference between the two Universities that the only 
Fellow of the Royal Society among the Oxford Com- 
missioners IS Sir Archibald Garrod Regius professor 
of medicine A few only of the provisions in the Bdl 
can be selected for mention liere In making statutes 
the Commissioners are to have regard to the mam 
design of the founder of any institution or emolument 
affected by the statute In the case of a statute 
affecting a college the> are to have regard to the 
maintenance of the college m the interests of educa- 
tion religion, learning, or research In particular, in 
prescribing the scale or basis of assessment of contn 
butions made by the colleges to University purposes 
regard is to be had in the first place to the needs of 
the several colleges in themselves for educational and 
Other collegiate purposes It is not desired m reform- 
ing Oxford and Cambridge to reform away the peculiar 
charactenstics which have built up their present 
strong position in the world of education, religion 
learning and research 

Dr G S Graham Smith Pembroke College, has 
been appointed reader in preventive medicine Dr 
J r MacCurdy, Corpus Christi College (also of 
loronto and Johns Hopkins Universities) has been 
appointed University lecturer in psychopathology , J 
Mills, research student, Gonville and Cams College, 
has been elected to the Nita King research scholar 
ship in the etiology pathologv and prevention of 
fevers 

London — The latest date for the receipt of appli- 
cations for grants from the Dixon Fund for the assist- 
ance of scientific investigations is May 14 next 
Applications, accompanied by the names and ad- 
dresses of two references, must be sent to the Aca- 
demic Registrar, University of London, South Ken- 
sington, & W 7 


Dr Ethel N Miles Thomas, fellow of University 
College, Ixmdon, has been appointed lecturer in botany 
and zoology at University College, Leicester 
The Times announces that Sir Walter Buchanan a 
pioneer of the frozen-meat export industry, has given 
10,000/ for the establishment of a chair of agncnlture 
at Victoria College, Wellington (N Z ) 

The University of Budapest announces that 
summer courses will be held t^ year from August i 
to September 15 under its auspices lectures vml be 
given by members of the faculties of theology, law, 
medicine, arts, and economics Full prospectuses 
are in preparation 

The Government of Western Australia has allocated 
d special grant this vear for the commencement of 
the permanent buildings of the University of Western 
Australia, Perth As recommended by the pro- 
fessorial board, the science departments will be the 
first to be removed to new premises, and the present 
grant for the period ending June 30, 1923, is for the 
provision of a joint buildmg for the biology and 
geology departments The next buildings to be 
erected will be those for chemistiy and for physics 
The new site for the University is at Crawley, and 
covers an area of about 160 acres The science 
buildings will be placed on high ground adjoining 
the national reserve of King’s Park, and their 
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southern frontages will command a splendid view 
of the broad sheet of Melville Water on the Swan 
River 

We notice that numerous appeals have been 
issued by professors m Germany for money for 
institutions for higher education and research, such 
as the Emperor William Institute for Physics, the 
English Seminary in Berlin University — by Prof 
Alois Brandt, who advocates the compulsory teaching 
of English m all the higher public schools of Germany 
— ^the Cancer Research Institute, the Seminary for 
Christian Archaeology, the Egyptian Seminary, and 
the High School of Jewish Studies It is stat^ that 
a good deal of political recrimination has found its 
way into the appeals Whatever may be thought 
of the policies of the German Government since the 
Wai in other respects it cannot fairly be charged with 
f iilure to appreciate the vital importance of education 
Wo have excellent authority for believing that 
throughout its financial difficulties Germany has 
had no disposition to economise in its educational 
expenditure The universities, as was pointed out 
m these columns some months ago, were never 
depleted of students during the Vvar to anythmg 
like the same extent as ours while smee the War 
they have been filled to overflowing, but the appeals 
would seem to indicate that the Government has 
licen less generous to institutions for higher education 
and research than to the elementary and secondary 
schools and the new “ People s High Schools 
The depreciation of the mark has of course led to 
difficulties in the way of obtaining English books 
and periodicals, and these have been to some extent 
met by a system of exchange with British universities 
established last year by the Universities Bureau 

The twenty-first annual meeting of the Carnegie 
Trust for the Universities of Scotland was held on 
February 14, Lord Sands presiding The ongmal 
endowment fund of 2 000,000/ heis been increased by 
347,000/ , in addition to which there are reserve funds 
amounting to nearly 183,000/ Expenditure for the 
year ended September 30, 1922, amounted to 125,292/ , 
mcludmg assistance in payment of class-fees, 
61,217/ , grants to umvcrsitics and colleges for 
buildings, lectureships, libraries, etc , 44,925/ , en- 
couragement of post-graduate study and research, 
17,063/ , annual grant to women students’ union, 
250/ , management expenses, 5193/ Post-graduate 
study and research were encouraged by fellowships, 
scholarships, and pnzes (6958/), grants towa^ 
salaries of part-time research assistants (jbom), 
mnts to the Laboratory of the R C P , Edinburgh 
(2740/ ), to St Andrews Institute for Climeal Re- 
search (looo/ ), and other grants (2763/ ) Arrange- 
ments were made with the Department of Scientmc 
and Industnal Research for the simultaneous con- 
sideration of applications During the year sums 
amounting to 1387/ were voluntarily repaid by or 
on behalf of 39 beneficiaries, making a total of 12,383/ 
repaid smee 1901 The repayments by women ex- 
ceeded those by men for the first time both in num- 
ber and total amount In the annual report of the 
Carnegie Corporation of New York, issued a few days 
earlier than the Scottish reTOrt, stress is laid on the 
dangers and difficulties mcidental to the administra- 
tion of all sudi charitable foundations and the 
necessity for the exercise of careful discnminatioa 
and constant watchfulness for the harmful as well as 
the beneficial results of giving Among the former 
it mentions the overcrowding of the colleges with 
students, many of whom would find thmr greatest 
happmess m other vocations than those to be sought 
through college training. 
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Societies and Academies. 

London 

Zoological Society, March 20 — Prof E W 
MacBride, vice-president, in the cluir — S Ch 
Sarkar A comparative study of the buccal glands 
and teeth of opisthoglyph snakes, and a discussion 
on the evolution of the order from Aglypha — 
Oldfield Thomas and MAC Hinton On the 
mammals obtained in Darfur by the Lynes-I owe 
expedition — R I Pocock (i) On the external 
characters of Elaphus Hydropotes, Pudu and other 
Cervidae (2) Ihc classilication of the Sciurida; 

The Optical Society, March 22 — Instr Commander 
T Baker m the chair — Dr L C Martin Survey- 
ing and navigational mstrumcnta from a historical 
standpoint Before ad 1^0 iccurate knowledge of 
the Aleditcrranc in basm was obtained by Ptolemy 
One of the best known of the euly instruments w is 
the astrolabe and this instrument was developed 
considerably by the Arabs and others Specialised 
forms were used for n ivigation In the seventeenth 
century a simphhed form of the astrolabe capable 
of being suspended or mounted hon/ontally on a 
stand, was employed as a theodolite 1 his was 
subsequent to the descnption of Digges s theodolHus, 
in which independent horizontal and vertical axis 
were employed Tlie usi of the telescopic sight was 
not applied to surveying instruments till the beginning 
of the eighteenth century The history of the level, 
from the “ open sight and gravity controlled forms 
to the telescopic levels of Picard and the bubbles 
of Thdvenot was also discussed Improvements by 
vanous artists m the methods of graduation of < ircles 
and the development of dividing engines from 
Hindley to Ramsden and froughton were matters 
of the greatest moment in the development of modem 
instruments I.ater developments were shown in 
the mstruments by froughton and by Ciry, which 
brought the level of construction (from the purely 
scientific point of view) almost up to that of our 
own time 


Cambridge 

Philosophical Society, MarcJi 5 -—Mr C T Ileycock 
president, in the chair — Sir Ernest Rutherford The 
capture and loss of electrons by o-particles In a 
recent paper (Proc Roy Soc A 102 p 497, 1922) 
G H Henderson showed that swift o particles c<in 
capture electrons and are thus converted into singly 
ch^5ged and neutral helium atoms The magnetic 
deflexion of a pencil of « rays m a high v icuum 
showed by the photographic method after passing 
through mica the presence of two bands — one, the 
mam band, due to He -t- + , and the other, the midway 
band, due to He particles The relative number of 
the latter increased rapidly with reduction of velocity 
of the o-rays These conclusions have been confirmed 
by the scmtillation method By deflecting the mid- 
way band by a combined electric and magnetic field, 
it nas been proved that it is due to He + particles 
For any velocity there is a temporary eqmhbnum 
between the nitaber of He -t- -i- and He + particles 
such that the number of captures is equal to the 
< number of losses The ratio of the nun bers of singly 
and doubly charged particlea between the velocities 
* 7 7 X lo* and 18 x lo* cm per second, vanes approxi- 
mately as the inverse fifth power of the velocity 
' The msappearance of the midway band when gas at 
'shjw pressure is mtroduced m the path of the rays 
x.ljlves a method of determining the mean free path of 
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the He + particles m air and other gases before con- 
version into He -t- + The mean free path vanes 
roughly as the velocity of the a-rays and is 4 to 5 
times longer in hydrogen and helium than m air 
The mean free path for capture vanes roughly as the 
inverse sixth power of the velocity Ihe mean free 
path in air for a velocity i 5x10* cm per sec is 
about o 56 mm at N T I’ for capture and o 008 mm 
for loss The average a particle captures and loses 
an electron many hundred times before it is absorbed 
— P Kapitza Some observations on a particle 
tracks in a magnetic field — H Lamb The magnetic 
field of a helix — W Burnside (i) The theory of 
errors of obscrvition (2) Ihc solution of i certain 
]>artial difference equation — P M b Blackett A 
note on the natural curvature of o-ray tracks 
An ipparcnt relation exists between the plane uid 
direction of the curvature of the parts of a forked 
track and the plane and type of the fork itself The 
naturil curvature possibly involves the effect on the 
loni ation of the probable assvmmetric structure of 
singly chaiged o-partitles 


bHLFHEI-D 

Society of Glass Technology (Birmingham meeting), 
March 21 — Prof W F b Turner in the chair — 
H S Blackmore, Violet Dimbleby, and WES 
Turner A rapid method of testing the durability of 
glassware When a very dilute solution of i part m 
1000 of the alkaloid narcotine hydrochlonde is 
heated to boiling-pomt inside a glass vessel, the allciloid 
is tlnown out of solution and can be seen as a fine 
precipitate if the glass is of poor quahtv Good 
glasses should show no sign of deposit when heated 
it the boiling-point for an hour — D Turner and 
W F S Turner The corrosion of hreclay refractory 
matcrul by glass and glass-making matenals — 
Fdith M Firth, F W Hodkin, and WES Turner 
The effect of saltcake m corroding fireclay materials 
Both papers were presented by Prof "I umer Ex- 
perimental evidence was detailed shewing that in 
glass nieltmg the corrosion of the pots or the tank 
blocks IS most severe during tlie earlv stages of the 
melting of the batch sodium nitrate potissium 
nitrate and borax are particularly corrosive As the 
proportion of saltcake used in the batch increased, so 
did the extensiveness of the corrosion Resistance 
to coirosion can be improved by firing the pots and 
blocks at 1400” C before the charge of batch was 
inserted 


Paris 

Academy of Sciences, March 19 — M Albm Haller 
in the ch ur — The president announced the death 
of M Van der Waals, foreign associate —Emile 
Borel The approximation of rational or incom- 
mensurable numlxjrs belonguig to given enumerable 
ensembles — I Lecornu The tune of revolution 
of the planets A discussion of a question raised 
m a recent note by M Jean C h izy — Charles Moureu 
and Charles Dufraisse Auto-oxidation and anti- 
oxygenic action The catalytic properties of iodine 
and Its compounds The ease of acrolein According 
to the theory of the mechanism of anti-oxygemsmg 
action developed by the authors lodme and its 
compounds should exert catalytic properties in 
phenomena of auto-oxidation and should, under 
certain conditions, possess the anti-oxygenising pro- 
perty Iodides of vanous metals and orgamc bases 
(33 m all) were shown to mhibit the oxidation of 
acrolein at a concentration of r in 1000 — L Maquenne 
The hydrolysis of maltose by malt extract—^ 
Gouy The improvement of the microscope by the 
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use of X-rays — C Guichard Tnply indeterminate 
systems of spheres, circles, and double points — 
Jules Andrade An arrangement of four regulatmg 
spnngs producing a constant fnction and a quadratic 
friction — J B Senderen* The catalytic dehydration 
of alcohols by dilute sulphuric acid Both the 
ether and substituted ethylene can be prepared by 
the action of sulphuric acid on the coriesponding 
alcohol, and the ratio of ether (alkyl oxide) to 
ethylene can be varied by the addition of water 
to the and — Ph Glangeaud A trial boring for 
petroleum at Crouelle, near Clermont-Ferrand (Puy- 
de-Ddme) The boring was taken down to 856 metres, 
and full details of the strata met with are given 
At 596 metres there was a strong evolution of 
inflammable gas and about a ton of a heavy oil 
was collected (density o 963, sulphur 9 3 per cent ) 
More oil, in smaller quantities, was obtained at 
greater depths Ihe tube was broken by an accident 
at 787 metres — M Emanuele Paterno was elected 
foreign associate, in succession to the late Prince of 
Monaco —Georges Bouligand Some points in func- 
tional analysis — W Margoulis The general theory 
of the representation of equations by means of 
mobile elements — J Haag 1 he problem of n bodies 
in relativity — Ifenry Hubert A method considered 
as new, for the stereoscopic representation of topo- 
graphical surfaces — R Dufour High irequency 
induction furnaces — A Leduc A new improvement 
of the equation of state of gases — I don and Eugdne 
Bloch Spark spectra of higher order A study of 
the spectrum of mercury obtained by the oscillatmg 
discharge m a silica tube without electrodes The 
appearance and number of lines change as the 
voltage increases - C L Guye The kinetic inter- 
pretation of the rule of \ an t Hoff — Rdne Audubert 
Tlie action of gelatin upon concentration cells 
A study of the effect of tlie progressive addition 
of gelatin on the E M P of the concentration cells 
^gl— AgNO, AgCl- \gNO, Ag,S-AgNO, The 
results appear to sliow that the Ag ion is adsorbed 
by the gelatin — L Bert A new synthesis of 
cumene and ^-cymene Isopropyl sulphate reacts 
with CaHjMgBr giving cumene the magnesium 
derivative of p-bromotoluene with isopropyl sulphate 
reacts similarly, giving p-tyirienc — Emile Andrd 
The acid-alcohols contained in the oil from grape 
stones — Henry Joly Some peculiarities of the 
Bajoci in in the neighbourhood of Montmddy (Meuse) 
— Ch Maurain Magnetic measurements in Brittany 
The results of observations made at forty-one stations 
in August and September 1922, and the magnetic 
elements (declination inclination, and horizontal 
component) reduced to January r, 1922 — Filippo 
Eredia The temperature of the air in the province 
of Tnpoh — L Blannghem New facts relatmg to 
the hybrids of wheat and ,®gilops — H Colin and 
Wile Y Trouard-Riolle Dissociation of the hybnd 
smooth-bearded black barley and Albert barley — 
Lucien Daniel Regeneration of the potato by 
grafting An account of attempts to mcrease the 
resistance to disease of the potato by grafting on 
tomato The experiments have given promising 
results — A Polack The accommodative compensa- 
tion of the chromatism of the eye Insufliciency 
of d’Alembert’s theory — L Garrelon and D 
Santenolse Relations between the resistance of the 
organism to poisons and the rapid modification of 
the oculo-cardiac reflex Contribution to anti- 
anaphyldxy — Marc Romieu Contribution to the 
comparative histology of striated muscle — Mme J 
Samuel Lattis The physical conditions whicn 
accompany the phenomenon of necrosis produced by 
radium radiation 
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Official Publications Received. 

R^rt of tliH Rugby Sclfool N»tur«l HUtory Society fur the V ear 1922 

* We^ NattoMiVnIveralty of Ireland Calendar for the Year 1922 Pp. 
viiH-SdS-l-SIl-l-SC (Dublin) , . „ o v 

Annala of t)m rraiiavaal Miiaenm \ol 9, Part 8 pie 8phP;^d» of 
South Africa. By Dr George Arnold l-art 2 Pp V®' 

Part* IheSphagidaiOf Smith Africa By Dr George Arnold Part 8 
Pp 191 263 (Cambridge Printed at the l/niverBltv Prtta ) 

Stonyhurat Oollogv Obaervatory Beaulta of Ooophyeical and Solar 
Obaervationa, 1922 With Report and Notes of the Director Rev A Ij 
C ortie Pp XV +48 (Blackburn ) „ , 

Annaatre da 1 Obsarvatoire Royal de Belgique, 1924 Pp vi + 650 
(Dnuellea U Hayea) 


Diary of Societies 

MOflDAi, APBIL 19 

or At 0*ooiiAi>HiOAL SocixTY (at I owther I>odgp, Kenaiugton Ooie), 
at . — W Irwin The Salts ot the Dead Sea and KIv er Jordan 
iiVAi. Cm CBOE or SowiaoHa or Eaot-AHD at 6 —Prof Shattock 
Denionatration of Speclnima llhiatratlng Kepali-s of Fractures 
KiTiaii PavoiiotmiiuAL Sonxiv (Industilal Section) (at Univeraity 
college) at 9 - Dr G H Miles KaetPanses 
oral S .ciBTr or Aura at s ~B Kjiburn 
\iUogen(2). (Cantor L«lurO 


it InpovrBV Club (a 


2 White 


ill Court) a' 


ArBii. n 

tovAL IVHTITPTIOK or ( s*at Bbitaiv, at 8— Sir Arthur Keith The 
Muohliiety of Human E\ oliitinn (2) How Old Structures ai a Lost. 
loTAl. Sixurr or MBDicrax at 6 —OoTisrBlMeeting 
lovAi STAiisTnAtHocisTV, at 6 18 - Dr E ( Snow Trade toreoasting 

doyALbiH*'i«Ty or Me»icin« (O ithopieelies Section) at 6 80 
iNaimniON or Ciml hsiiiUbKHs at 9 — Speilal General Meeting 
[B8TITU11 or Mabike KNO.NEEBa iNC at 9 30 - K I lark The Ol«ua 
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The Water m the Atmosphere ^ 

By Dr G C Simpson, F R S , Director of the Meteorological Office 


T he dictionary definition of “ saturation ” is “ the 
state of a body when quite filled with another,” 
and It IS usual to think of saturated air as air which is 
full of water vapour to such an extent that further 
water cannot be added without condensation taking 
place This, however, is a wrong conception, for there 
IS no limit to the amount of water vapour which air 
can contain at any temperature, provided that it is 
perfectly pure, except that ultimately the molecules of 
vapour will be so near together that there will be no 
distmction between vapour and liquid 
Air at 30° C IS said to be saturated when its vapour 
pressure is 31 51 mm of mercury, but if to such satur- 
ated air we add water in sufficiently small drops it 
will be evaporated immediately and the liquid drops 
transformed into mvisible vapour If we could add 
drops with SO small a diameter as i 6 x 10 ^ cm the air 
would devour them with avidity until its vapour 
pressure was more than 126 mm , and then would be 
ready for more if smaller drops could be supplied 
The question of whether air can hold more vapour or 
not depends entirely on how the water is presented to 
It If the water is presented with a flat surface, evapora- 
tion will take place until there is so much water vapour 
present m the air that as many water molecules return 
to the surface as leave it , the an is then saturated with 
reference to a flat surface of pure water If the surface 
is curved — convex towards the air — more water mole- 
cules will leave each square centimetre of the surface 
than in the case of a flat surface , hence there must be 
more vapour molecules m the air before equilibrium is 
attained Thus the saturation vapour pressure over a 
curved surface is higher than over a flat surface at the 
^ same temperature On the other hand, if the water 
contains certam impurities — e g sulphunc acid, calaum 
chlpgde, and salts m general— less molecules leave the 
, surface than m the case of pure water , hence a smaller 
number of molecules in the air will be sufficient to 
produce equilibrium over a solution 
* In accordance with the usual practice we will desenbe 
au as saturated when the water vapour it contains is m 
equihbnum with a flat surface of pure water at the 
same temperature This will define the saturation 
pressure at ea^ temperature, and relative humidities 
f will be given m* ierms of this saturation pressure 
It IS well known that water can exist in the hquid 
- state at temperatures far below the freezmg pomt, and 
^therefore water and ice may exist side by side over a 
^ajarge range of temperature But the vapour pressure 
^VJneh IS m equihbnum with ice at a given temperature 

Bbcouiw *>ltvwe4 *1 tl» Roytl In»WutJcio on Friday, Man* *, 


IS lower than that which is in equilibrium with super- 
cooled water at the same temperature , that is, air is m 
equilibrium with ice at a relative humidity below lOO 
per cent 

Thiis,accordmg to our definition of relative humidity, 
the water vapour m air may be in equilibrium with 
water over a large range of relative humidities aorord- 
ing to the physical state of the water present The 
following tables give the relative humidity of air in 
equilibrium with pure water in the liquid and solid 
state 

Tabie I 

lielaltve humidity of air in equilibrium with water 
surfaces of various rain at o C 



Tabie II 

lielaiive humidity of air in equilibrium with a flat 
surface of ice at various temf-eratures 



(ONDFNSATION AT IeMPERAIUHIS ABOVE THE 

tREEZiNG Point 

It was m 1880 that Ailken first show cd that condensa- 
tion does not necessarily take place in air when its 
temperature is lowered below the dew pomt He 
expanded carefully filtered air and found that no fog 
formed even when there was considerable supersatura- 
tion Aitken was led to the conclusion “ that vapour 
molecules m the atmosphere do not combme with each 
other, that before condensation can take place there 
must be some solid or liquid nucleus on which the 
vapour molecules can combine, and that the dust in the 
atmosphere forms the nuclei on which the water- 
vapour molecules condense ” 

Aitken mvented a most ingemous mstrument, easy 
to work and very transportable, by means of w hich it 
IS possible to count the number of nuclei present in the 
air Thousands of tests of the atmospheric nuclei have 
been made with this instrument at many places over the 
world, and nowhere has air free from nuclei been found 
The number of nuclei is seldom less than 100 per c c , 
while in most country places the nuclei nse to 
thousands, and in cities such as London and Pans the 
number may be so great as 100,000 to 150,000 per c c 
The general explanation of these observations is as 

P3 
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follows If there were no dust particles present the 
drops of water would have to be built up from aggre- 
gates of water molecules Now the radius of a water 
molecule is 2 x io~* cm , therefore if a few molecules 
met together by chance they would only form a very 
small drop, which would be so small that it could not 
exist unless there was large supersaturation For 
example, according to Table II a drop havmg a radius of 
72 xio“’cm would require a supersaturation of 20 per 
cent , yet nearly 20,000 water molecules would be re- 
quired to form such a drop If, however, there were 
dust particles present the molecules of water would be 
deposited on them, and the radii of the initial drops 
would be so large that little supersaturation would be 
required to maintain them 
This explanation appeared to satisfy every one for a 
long time, but in recent years considerable doubt has 
begun to be expressed Already, m 1885, Assmann 
had searched for the dust nuclei when cloud particles 
evaporated under the microscope, and had come to the 
conclusion that if anv were present they must have a 
smaller radius than 2 5 x 10 ® cm 
In 1912, Wigand made the reverse experiment He 
first took careful counts of the number of nuclei m the 
air, then he created large quantities of dust by beating 
carpets, blowing up large clouds of coal, coke, and 
ordinary dust by means of bellows Although he made 
such large clouds of dust that it was extremely un- 
pleasant to work in them, he could not find any increase 
in the number of nuclei in his condensation apparatus 
In 1910, A Wegener directed attention to another 
difficulty The distance one can see through the 
atmosphere depends on the number of dust particles 
present and their sire From measurements made at 
Ben Nevis it had been found, from a comparison between 
the transparency of the atmosphere and the number of 
nuclei measured m Aitken’s mstrument, that the damper 
the air the less the number of nuclei necessary m order 
to see the same distance The observations gave the 
following result 


Tabli. Ill 



This can only be explained if the size of the dust 
particles mcreases as the humidity increases, even when 
the humidity is still far below its saturation value 
But this IS not an effect which one would expect if the 
^^only function of the dust particles is to act as nuclei, 
‘ for there would be no condensation on them until the 


air has reached its saturation pomt At all humidities 
less than 100 per cent the dust particles would remam 
dry and therefore of constant size 

From these and other observations meteorologists 
have been led to the opinion that condensation does not 
commence on dust particles, if dust is to be understood 
m the ordmary wav, but on hygroscopic substances, 
and that Aitken’s instrument does not measure the 
number of dust particles present but the number of 
hygroscopic particles 

A great deal of work has recently been done on this 
question, especially b> Kohler in Norway Working 
on a mountain in the extreme north of Norway, Kohler 
analysed the water obtained from the large deposits of 
nme which formed on the surroundings of his observa- 
tory Rime IS frozen cloud partu les, and m this way 
he was able to determine the chemical contents of the 
actual cloud particles before they had had time to 
become contaminated He found that calcium chloride 
was always present, and concluded that sea-salt obtained 
from the spray of the sea forms the true nuclei of cloud 
condensation His results mdicate that when the drops 
are extremely small there is sufficient salt present to 
reduce the vapour pressure to the same extent as the 
small radius of the drop increases it, thus allowing 
condensation to take place Kohler is tempted to 
generalise his results and to i ontend that sea-salt is the 
mam foreign substance on which condensation takes 
place It IS, however, not necessary to go so far as this, 
for there are many other sources of hygroscopic sub- 
stances Lenard and Ramsaner have shown that sun- 
light — probablj onlv the ultra-violet part — acts on the 
oxygen, nitrogen, and water vapour of the atmosphere, 
producing very hygroscopic substances 

Large quantities of material capable of becommg 
condensation nuclei arc produced by all processes of 
combustion Thus the household fyes and factory 
chimneys of centres of industry produce vast quantities 
of nucleus-forming material, chief of which is sulphur- 
ous oxide, SOg This, when illuminated by sunlight in 
the atmosphere, is a very hygroscopic substance cap- 
able of causing condensation in unsaturated air It is 
estimated that m England something like 5000 tons of 
sulphur are burnt each day m coal fires, giving enough 
sulphur products to pollute the atmosphere from Land’s 
End to John o’ Groat’s Other products of combustion 
are also hygroscopic, thus it is not surpnsmg that 
air from large industnal centres contams enormous 
quantities of nuclei 

It IS not necessary for hygroscopic particles to be 
large m order for water to be deposited upon them. 
Their chemical affinity for water is suffiaently large to 
counterbalance the surface tension forces which cause 
small pure-water particles to evaporate unle$s there u 
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supersaturation A single molecule of a hygroscopic 
substance would probably be able to gather around 
itself suflficient water to make a drop large enough to 
grow by ordmary condensation Thus, whereas the 
hygroscopic properties are important to build up a drop 
to a certain size, after that size has once been reached 
the hygroscopic attraction may cease through excessive 
dilution, but condensation will continue until the drop 
IS m equilibrium with the surrounding vapour 

The ordmary small ion, m my opinion, takes no 
part whatever in meteorological processes Before any 
deposition of water can take place on small ions, four- 
fold supersaturation is necessary in the case of negative 
ions and six-fold m the lase of positive 10ns We have 
absolutely no evidence of anything like these super- 
saturations in the atmosphere, and I have shown at some 
length, in a paper published in the Phtlosophtcd 
Magazine, that even in the case of thunder-storms, in 
which the conditions arc bv far the most favourable 
for the formation of supersaturated air, small ions take 
no part in the condensation Further, we have no 
evidence that small 10ns act like hygroscopic substances, 
they do not appear to grow appreciably in size in 
saturated air, in fact they act like any other air molecule 
until four-fold or six-fold supersaturation is actually 
reached 

With regard to large ions (Langevin ions), these do 
appear from Pollock’s work to grow with increase of 
humidity , but, as Pollock found that they do not form 
in pure air, these ions are probably nothing more than 
ordinary hygroscopic nuclei, with a small ion attached 

Without detracting m any way from the value of 
Aitken’s work, we see that it is necessary to revise his 
conclusions, and to say that hygroscopic substances 
and not dust form the nuclei of condensation I do not 
thmk that Aitken would have been surprised at this 
development of his work, for he clearly recognised the 
importance of salt particles as efficient nuclei 

Condensation at Temperatures bflow the 
h REE ZING Point 

When the temperature of the air is below the freezmg 
pomt, condensation of the contamed water vapour is 
a still more difficult problem, for there is very little 
expenmental evidence to go upon One thing is certain 
owing to the small amount of vapour present, it is 
mconceivable that condensation will take place by the 
fortuitous mee^mg of molecules, some kmd of nuclei 
therefore will be necessary 

According to experiments made on crystallisation 
from supersaturated solutions, we may conclude that 
crystallisation does not start readily on a perfectly 
spjiencal surface An angular nucleus is necessary, and 
the nearer the angles ore to those of the natural angles 


of the crystal the more readily will condensation take 
place When sledging m the Antarctic with Captain 
Scott in 1911 we became enveloped m a fog dunng 
sunshine On the fog opposite the sun we saw a white 
bow m the position usually occupied by a rambow 
This phenomenon can only be explained on the assump- 
tion that the fog was composed of small spheres , but 
the temperature was -ap'C (-2i“F) We are quite 
familiar with super-cooled water drops which have been 
formed when liquid drops are cooled from temperatures 
above to temperatures below the freezmg point In 
this case there was no part of the atmosphere withm 
hundreds of miles of the place of observation in which 
the temperature was above the freezmg point, and 
almost a dead calm existed at the time , hence these 
drops could not have formed at a high temperature and 
then been super-cooled 

The only explanation which appears possible to 
me IS that in the clear air of the Antarctic there 
are no “dust” particles suitable for condensation 
available, but there are plenty of the hygroscopic 
molecules of which we have already spoken With 
increasing humidity these hygroscopic molecules 
attract water from the air and form clusters of water 
molecules , but we know from colloidal chemistry that 
such clusters are in the spheroidal and not in the 
crystalline form If this explanation is correct 
we have real liquid drops and the vapour pressure 
in the air must be that appropriate to a water 
surface — we may neglect the cui v ature of the drops, as 
their radn were probably of the order of o 001 cm But 
according to 1 able II air at -3o“C is saturated with 
reference to ice at a relative humidity of 74 per cent , 
hence m this case the air was heavily supersaturated 
with reference to the solid state This accounts for 
the fact, recorded at the time, that ‘ the fur of the 
sleeping-bags and the wool of sweaters became covered 
with hoar frost,” for these substances formed excellent 
nuclei for the condensation of the water vapour direct 
into the solid state 

Support for this explanation is given bv observa- 
tions made by Wegener in Greenland He desenbes 
how, in temperatures below -40° C with perfectly 
clear air, a stnp of fog started at the house and extended 
for several kilometres in the direction of the wind At 
such temperatures condensation takes place on water at 
too per cent relative humiditv, but on ice or solid nuclei 
at 67 per cent The actual humidity was between these 
limits, therefore the air was not saturated with reference 
to the hygroscopic nuclei, but was supersaturated with 
reference to solid nuclei 'There were, however, none of 
the latter present m the pure free air, but the air 
escaping from the hut was highly charged with solid 
nuclei, chiefly the products of combustion, and when 
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this contaminated air mixed with the pure air condensa- 1 
tion took place and the long strip of mist resulted 

This observation furnishes the explanation of an old- 
standing difficulty in meteorological optics Cirrus 
and other very high clouds frequently exhibit a most 
beautiful colour effect, which has received the name 
iridescent clouds, as the clouds appear to be indescent 
with colours hke those of mother-of-pearl If cirrus 
clouds are alwavs composed of ice particles, as one has 
generally concluded on account of the low temperature 
of the atmosphere where they form, the colours cannot 
be satisfactorily explamed , but if they are composed 
of water drops the explanation is easy If water drops 
can exist at - 30° C near the earth’s surface, there is no 
longer any reason to postulate ice crystals for the cirrus 
clouds , and we may now say definitely that indescent 
clouds prove that cirrus clouds are sometimes composed 
of spherical water drops But it also proves that air, 
especially m the upper atmosphere, is frequently devoid 
of solid nuclei on which condensation can take place 

Ha*e — Perfectly pure air is almost completely trans- 
parent to visual light waves, and if the air were always 
pure we should see distant objects through air almost 
as clearly as through a vacuum But the air is never 
pure , there are always more or less particles of foreign 
matter present The action of these particles is two- 
fold first, they reduce the amount of light reachmg 
the eye from distant objects , and, secondly, in the day- 
time they scatter the general light of the sky and so 
send to the eye extraneous light which reduces the 
contrast between distant light and dark objects on 
which visibility depends Generally this foreign matter 
consists of a mixture of solid ponderable particles and 
hygroscopic molecules The latter m perfectly dry 
air would be practically invisible, but when loaded with 
water m a humid atmosphere they add to the obscunty 
of the atmosphere 

The amount of obscurity will therefore vajy with the 
amount of solid matter and with the humidity of the 
air Haze is due to this kmd of obscunty, and vanes 
in mtensity from the shght obscurity of polar regions, 
which depends almost entirely on the hygroscopic 
particles, to the dense obscunty of a dust storm m 
tropical regions, which is due almost entirely to sohd 
particles 

MUt. — When the temperature of air falls, the 
humidity increases until the saturation pomt is reached 
The diameters of the hygroscopic particles grow, but 
even m saturated air the amount of water extracted is 
not great, and if there is little solid matter present the 
obscunty is not marked But if the temperature falls 
below the dew pomt the hygroscopic particles are 
suf§ciently large to form excellent nuclei for condensa- 


tion, and relatively large amounts of water are de- 
posited for small falls of temperature 

Real condensation has now commenced, and the 
obscunty changes from that of haze to that of mist 
It has been a common practice to record atmosphenc 
obscunty as haze when there is a noticeable difference 
between the readmgs of the wet- and dry-bulb thermo- 
meters, and as mist when the readmgs are the same 
This, however, is not a true entenon, for the air can be 
saturated without condensation, while mist cannot be 
formed until water has been condensed on account of 
a fall of temperature after the dew point has been 
reached The whole process of the formation of haze 
and mist IS contmuous, and m practice it is practically 
impossible to say when haze becomes mist, altliough 
extreme cases are easily distinguished Nevertheless 
haze and mist are fundamentally different, for haze 
owes Its origm to foreign matter, and the small amount 
of water associated with hygroscopic nuclei, while 
mist is due to an actual precipitation of water from 
vapour to liquid 

Fojj — ^There is, however, no fundamental difference 
between mist and fog m most cases fog is only a 
dense mist, and the density at which mist becomes fog 
IS a matter of definition It is now the practice of the 
London Meteorological Office to limit fog to the obscunty 
m which objects at one kilometre are not visible 

When mist and fog are formed m fairly clear air they 
are white On the other hand, if the air contains a 
large quantity of impurities, such as carbon particles 
from imperfect combustion, the mist particles absorb 
the impurities and become themselves dark-coloured 
In this way are formed those dense fogs m London 
which are likened to pea soup It was originally 
thought that the density of a London fog was due to 
the fact that the smoke of the city provided an un- 
usually large number of nuclei on which condensation 
could take place, thus offenng a temptation to the air 
to deposit its moisture which it could not resist As a 
matter of fact, there are always sufficient nuclei m the 
purest air m England to allow of the formation of fog 
j whenever the meteorological conditions are suitable 
The relationship between smoke and fog is peculiar, 
and may be said to be accidental The meteoroloMpal 
conditions which are necessary for the formattbn ol^ 
fog are such that while they last smoke cannot get 
away either vertically or horizontally from the place of 
Its ongm Above the fog there is a tei^perature mt 
version which effectively prevents all^ward motiem 
of either air or smoke, while fogs over ^^and usuaUy 
form in calm air Thus dunng a fog practically all die 
smoke which London makes is kept over it and within^ 
a few hundred feet of the ground This smoke, con^ 
bined with the deposited water, can, as we all kn6tr> 
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produce such an obscurity that midday is as dark as 
midnight The total abolition of smoke from London 
would not reduce the occasions on which mist and fog 
occur, but many fogs would remain mists, and we 
should never have a “ London particular ” 

For the formation of mist and fog it is necessary that 
the temperature of the air should continue to fall after 
the dew point of the air has been reached The extent 
of the fall below the original dew point determines the 
density of the obscurity, neglecting for the moment 
the effect of impunties This cooling can be brought 
about in several ways, of which only two are of real 
importance Fogs may be caused by warm air blowing 
over a told sea or a cold land surface, and the method | 
by which the temperature of the air is then reduced on 
account of turbulence was first explamed in a brilliant 
paper by G f Taylor, which has become a meteoro- 
logical classic The fogs of London are, however, 
almost entirely due to the loss of heat from the lower 
layers of the atmosphere into a clear sky above The 
air radiates its heat, its temperature falls, and condensa- 
tion takes place as already described Other methods 
of fog formation, such as the mixing of warm and cold 
air, are of secondary importance and never give rise to 
more tlian patchy local mists or light fogs 
Clouds — Adiabatic coolmg plays no part in the 
formation of mists and fogs, because the pressure 
changes in any given layer of the atmosphere are 
relatively small and slow Appreciable adiabatic cool- 
ing can take place only when air is raised m the atmo- 
sphere, and then the cooling may be large and rapid 
When air not saturated rises m the atmosphere its 
temperature is reduced by about i°C for every 100 
metres of ascent When the ascent is carried far 
enough the dew point is reached, after which any 
further rise will cause condensation on the nuclei 
present As the ascent is carried beyond the point of 
condensation more and more water is deposited, with 
a consequent mcrease m the size of the drops 1 his is 
the manner m which clouds are formed, and there are 
very good reasons for sajnng that it is the only way 
Thus there is a fundamental difference between the 
method of formation of clouds and fogs fogs form 
without any ascent of tlie air, while clouds are never 
formed without it Thus it is not correct to desenbe 
clouds as fogs of the upper atmosphere 
The very sharp line of demarcation between the air 
under % cloud and the cloud itself needs explanation 
I Tiiere is no slow transition between the clear air and 
the cloudy air, as one would Expect if clouds were due 
to the gradual increase in the size of drops from small 
nudei to relatively large clopd particles We must 
picture the hygroscopic nuclei collecting more and more 
f water around them as they rise with the ascending 


ix 

current, owing to the mcrease m relative humidity 
But when saturation is reached they are still very 
small, say about i i x 10-® cm , that is, they are smaller 
than the wave lengths of light (i;xio"® cm), and 
therefore cannot be directly observed, and produce little 
obscunty in the air, which still appears relatively clear 
Drops of this size need supersaturation to grow, but we 
see from Table I that only i per cent supersaturation is 
necessary They are, however, unstable, for as they 
grow they need less supersaturation Thus as soon as 
the air is sufficientlv supersaturated to be in equilibrium 
with the nuclei the slightest further nse uiuses the drops 
to grow very rapidly to the size in which they are m 
equilibrium with saturated air The height at which 
this change occurs is the height of the base of the cloud 

Rain —Before we are able to form a clear idea of the 
processes which give rise to rainfall it will be necessary 
to consider the laws of the fall of water drops through 
the air 

It IS well known that in a vacuum all bodies fall at 
the same rate with a constant acceleration, so that their 
velocity constantly increases Wlicn, however, bodies 
fall through a resisting medium, such as air, thev more 
or less quickly reach such a velocity that the resistance 
of the air equals the pull of gravity, after which they 
fall with a constant velocity, which is different accord- 
ing to the density and shape of the falling bodies 

Experiments have been maefe to determme the rate of 
fall of water drops through air at atmospheric pressure, 
and the followmg “ end velocities ” have been found 


Table IV 
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Three important points are to be noticed about these 
results 

(a) The extremely small veloaties with which small 
drops fall The average radius of the drops m clouds 
from which rain is not fallmg is approximately o 001 cm 
Such particles, accordmg to our table, would fall only at 
the rate of a little over a cenumetre a second 
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% As the drops get larger the rate of fall tends to a 
constant value of about 8 metres a second 
(c) Drops for which r = o 25 cm have the most rapid 
fall, larger drops fall more slowly 
Lenard has given the reason for (r) He showed that 
the friction on the air causes deformation of the drops, 
so that instead of retaining the shape of spheres they 
become flattened out, thus presenting an increased re- 
sistance to the air through which they are falling This 
deformation becomes appreciable when the radius of 
a drop IS about 02 cm and then increases rapidly as the 
drop grows larger When the radius is about o 25 cm 
and the drop is fallmg at the rate of 8 metres a second, 
any further increase m volume produces a greater 
flattenmg, and instead of the velocity hemg increased it 
IS slightly decreased When the sue of the drop is 
such that if It were not flattened it would have a 
diameter of about half a centimetre, »' = o 25 cm , the 
drop becomes very unstable, and all drops larger than 
this quickly break up into a number of smaller drops, 
which of course fall more slowly This means that 
raindrops can never fall through air at a greater 
velocity than 8 metres a second Small drops fall 
slower than this, and large drops flatten out as soon as 
they are falling at 8 metres a second, and then soon 
break up into smaller drops 
In the above all the velocities have been given for air 
at normal pressure If, however, the pressure is less, all 
the results are the same, eficept that the velocities must 
be mcreased in the proportion jBhJV, in which B is the 
normal pressure and P the actual pressure 
Dines has found that in Europe the quantity of 
vapour m air is always very small If the whole water 
vapour in the atmosphere on an average summer day 
were precipitated it would only give a total rainfall of 
080 in The greatest amount ever measured on a 
summer day m Europe would only give i 5 in of 
ram, and of course the quantity is much less in wmter j 
How then can we have rainfall of several inches of I 
rain m the course of an hour or so ? The answer is 1 
simple the ascending currents which are necessary to 1 
cause precipitation carry with them their own water j 
vapour to supply the ramfall An ascending current of 
air which is saturated at 10" C (50° F ) needs only an 
upward velocity of r metre a second to carry with it 
sufficient vapour to give a rainfall of more than 1 mch 
per hour, so that there is no difficulty in explainmg the 
greatest rate of rainfall ever expenenced m the tropics 
There are many ways m which the air is caused to 
nse in the atmosphere , ascendmg currents up to many 
metres a second are possible, and do occur m the atmo- 
sphere Let us thmk of air nsmg at about 10 cm per 
second, which is the order of the upward veloaty of the 
air m depressions At a certam height cloud particles 


form as already described These have a radius of about 
o oor cm and fall relatively to the air at i 3 cm per sec , 
hence they are earned upwards with the air, but the 
base of the cloud remains at the same height because 
new cloud particles are constantly bemg formed at that 
height As the air rises the cloud particles grow m 
size, because water is being condensed on them, and they 
lag more and more behind the air Drops with a 
radius of o 002 cm are falling as rapidly as the air is 
rising, and therefore remam stationary, while drops of 
o 007 cm are fallmg at the rate of one metre a second, 
and therefore fall through the nsing air and appear at 
the earth’s surface as rain It is obvious that this 
pro( ess Will continue as long as the ascendmg currents 
continue, and m this way we get the continuous steady 
ram with which we are so familiar m this country 
The rale of rainfall will increase as the upward 
velocity of the ascendmg air mcreases until the upward 
velocity becomes greater than 8 metres a second When 
this occurs no water can fall through the ascending air 
for the reason already explained All water condensed 
in such an upward current- -and it will be a very large 
amount — is carried upwards until the upward air 
velocity falls below 8 metres a second, as it is bound to 
do at some height ow mg to lateral spreading out Here 
water accumulates m large amounts It is the sudden 
cessation of the upward velocity m such an ascending 
current which gives nse to the so-called cloud-bursts, 
for when the sustammg current stops the accumulated 
water falls just as though the cloud had hterally burst 
The accumulated water while it is suspended in the 
air is constantly going through the process of coalescing 
into large drops, which at once become deformed and 
broken up again into small drops Every time a drop 
breaks there is a separation of electncity, and this is 
probably the chief source of electncity in a thunder- 
storm 'Ihis explains why thunder-storms are asso- 
ciated with heavy ramfall and do not occur in polar 
regions where there is no ram 
Hail — I have already explamed how the small liquid 
cloud particles are earned upwards with the ascendmg 
air, but as the air nses its temperature constantly falls, 
and there must come a pomt in the ascent when the 
temperature falls befow the freezmg pomt The cloud 
particles do not immediately turn mto ice As a 
matter of fact it is not an easy matter to freeze perfectly 
pure water, and water can remain liquid at temperatures 
far below the freezmg pomt Observations npade on 
mountams and in balloons and aeroplanes have proved 
conclusively that cloud particles remam liquid at 
temperatures so low as - 20® C How far small drops 
can be super-cooled before they solidify we do not 
know, but super-cooled drops arc m a very unstable 
state From Table II we see that at -so® C, 
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^ Ice forms when the relative humidity over water 
is 8 a per cent , which means that if water and 
ice are simultaneously present the relative humidity 
of the air relative to the ice is 12 1 per cent ,te it 
18 21 per cent supersaturated Thus if a few drops 
become converted into ice they are in a highly super- 
saturated atmosphere, and so will grow rapidl> at the 
expense of the water drops Meteorologists generally 
consider that - 20° C is about the limit at which large 
water particles can exist without changing into ice 
Let us consider a region in the atmosphere through 
which there is an ascending current of air The air is 
supposed to have a temperature of 20° C , and a relative 
humidity of about 50 per cent at the ground As tlie air 
rises, at first its temperature is reduced by 1° C for 
each roo metres of ascent Hence by the time it has 
risen 1000 metres its temperature will have been reduced 
to 10° C , and it will have reached its dew point Here 
the cloud level begins As it rises still further its 
temperature continues to decrease, but not so rapidly 
as before, because the condensation of water vapour 
r< leases the latent heat of vaporisation It reaches 0° t 
at a height of 3000 metros Hence the region between 
1000 and 3000 metres contains only drops of water 
As the air rises above 3000 metres the temperature falls 
still lower, but the water particles do not freeze at once, 
they remain super-cooled We may assum»* that at 
- 20° C , which IS real hed at about 6000 metres, the 
super-cooled drops solidifj and the remaining part of 
the cloud above this level is composed of snow alone 
There will not be a sliarp division betwcin the region 
of super-cooled water and the region of snow For a 
certain distance icc crystals and super-cooltd water will 
be mixed together Such conditions are very unstable, 
and from considerations of the vapour pressure alone 
the ice particles grow rapidly, because the vapour over 
super-cooled water is highlv supersaturated with respect 
to ICC In addition, the sliglitest contact between icc 
and super-cooled water causes the latter to solidify at 
once The original ice particle will therefore quickly 
grow in size and, if the ascendmg current is not too large, 
will commence to fall It has, however, to fall through 
3000 metres of super-cooled water drops, and in doing 
so grows appreciably m size As each super-cooled 
water particle strikes the ice it solidifies, and also 
imprisons a certam amount of air, so that by the time 
the ice particle reaches the bottom of the super-cooled 
region it 1$ simplv a ball of soft white ice without any 
sign of regular crystalline structure 
If the descent through the super-cooled region has 
been fairly rapid the temperature of the ice ball will be 
considerably below the freezmg pomt when it arnves 
m the region where the temperature is o® C , and the 
cJoud particles are not super-cooled. As'rt continues 


xt 

its way downwards it receives a considerable addition 
of water m the first place , by direct deposition , because 
It IS colder than the air , and, secondly, by collision with 
the water particles This water covers the surface of 
the cold ice ball with a uniform layer of liquid which 
quickly freezes into clear solid ice, with little or no 
imprisoned air Finally the ice escapes from the bottom 
of the cloud, and falls to the ground as a hailstone 
When hailstones are split open to show their mtemal 
structure we can nearly always see the inner soft 
white mass of ice which was collected while the stones 
were m the suptr-coolcd region, surrounded by a layer 
of clear transparent ue formed by the freezing of the 
water deposited when the stone was passmg through 
the non-super-cooled region 

Ihis simple explanation of the formation of a hail- 
stone was not considered satisfactory at first, because 
It was considered tliat hailstones produced m this way 
must necessarily be small Trabert calculated tliat 
if a hailstone started to fall from a height of 2 kilo- 
metres, and swept up all the water it met on its way 
down, Its radius would grow only by a millimetres 
But Trabert left manv things out of consideration, as 
pointed out by Wegener In the first place, he started 
his hailstone much too low m the atmosphere , he 
should have started it from a height nearer 8 kilo- 
metres than 2 Secondly, he neglected the effect 
of the ascending currents We know that there are 
violent ascending currents during thunder-storms, in 
which alone hailstones arc formed The ascendmg 
currents may be so violent that even large hailstones 
will not be able to fall through them, but they are all 
the time falling rapuHv relatively to the air, and there- 
fore sweeping water out of it 
The velocity with which a hails cone falls through 
still air at atmospheru oressure is 

v^=l246^/r cm /sec 

If, therefore, the velocity of the ascending current were 
10 metres per second, the hailstone could not commence 
to fall until It had a radius of o 64 cm It would then 
commence to fall very slowly as its size grew larger, but 
it would all the time be moving relatively to the air at 
a greater rate than 10 metres a second Thus the 
effective height through which it would fall would be 
very great m comparison with the actual height 
It must also be remembered that with such an 
ascending current no water could fall in the form of 
ram , all the water would be retamed m the cloud, the 
water content of which could be very large mdeed, thus 
givmg large quantities of water to be swept up by the 
hailstone Wlien we also take mto account that a 
hailstone is generally very much colder than the sur- 
rounding saturated air^ so that the deposition of 
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moisture on it from the vapour would be large, there is 
no difficulty m explaming the size of all ordmary hail- 
stones 

It must not be considered, however, that an ascendmg 
current is steady Just as we have gusts and lulls m 
horizontal winds, so we have mcreases and decreases m 
the velocity of ascending currents Thus a hailstone 
which has penetrated into the lower part of the cloud 
might be blown upwards and so go through the whole 
process agam In this case we should have a layer of 
white ice deposited around the clear layer, around 
which agam there would be another layer of clear ice 
In fact, if a hailstone is held by the ascendmg currents 
near to the region where the temperature is 0° C , it 
might well be carried up and down between the regions 
where the water is super-cooled and where it is not 
several times We should then have several con- 
centric layers of clear and white ice, and a broken stone 
would have the appearance of an onion Such cases 
are not at all uncommon 

For the formation of hailstones two conditions must 
be fulfilled 

(a) Ihc clouds must extend through a great vertical 

height so that the three regions of water par- 
ticles, super-cooled particles, and snow are ex- 
tensive and well developed 

(b) There must be violent ascending currents, other- 

wise the stones would fall too rapidly to grow 
to a large size 

These conditions are best fulfilled in warm regions, for 
there violent ascending currents are most easily de- 
veloped, and the condensation starts at a relatively 
high temperature, so giving regions of water particles 
and super-cooled water particles of great depth 
These are the reasons why hailstones only occur dunng 
the summer m temperate regions, and why the most 
violent hailstorms and the largest hailstones are found 
in tropical regions 

Soft Hail, — If the temperature at the ground were 
much lower than m the case just considered, the region 
between the bottom of the cloud layer and the zero 
isothermal would be much reduced It is m this 
region that the hailstone receives its coat of clear trans- 
parent ice The hailstones which then fall would be 
relatively small, and consist only of the soft white 
balls appeanng in the centre of the more complete 
hailstones 

Falls of soft hail of this nature are quite common m 
the winter m Europe and m the hills of India , there 
are frequently falls of soft hail dimng the wmter and 
sprmg m Srnila The reason is clear, for m Europe the 
temperature of the ascendmg current is so low that the 
freeing posnt is reached almost at the bottom ol tiie 


doud, while m Simla the douds form over the plains^^« 
and Simla itself is so high that the region in which water ' 
particles exist is mainly below the station Thus the ^ 
hail which falls m Europe during the wmter and In the 
hills of India falls almost immediately out of the region 
of super-cooled water particles, and therefore has had no 
opportunity for buildmg up a layer of transparent ice 

The form of these soft hailstones is most mstructive. 
In most cases they are like cones with a hemispherical 
base It is clear from this form that as they have 
fallen through the super-cooled region they have struck 
the water particles on their under sides This has 
caused the bases to grow, and the cone above is really 
the shape of the stream-hnes behmd the enlarged base 
A stone which has once commenced to have this form 
will retam it throughout, for the cone acts as a kmd of 
tail and tends to keep the base always at right angles 
to the relative air motion 

Snow — Snow which forms over an ascending air 
current m which water particles first form will prob- 
ably have solidified cloud particles for nuclei What- 
ever the nuclei may be, as soon as the mitial crystals 
are formed further condensation takes place exactly 
as m the precipitation of water, but the vapour 
condenses directlv into the solid state without first 
gomg through the liquid state The crystals of water 
are hexagonal pnsms, and water in the crystalhne state 
in the atmosphere shows all the wonderful shapes that 
this form of crystallisation can take Having once 
started, the crystals may grow either along their central 
axis, giving nse to long thin prisms, or along their six 
axes to form hexagonal plates 

Sometimes the growth is uniform, so that the result 
IS a perfect hexagonal plate, at others the growth along 
the axes is more rapid than m the space between , this 
gives nse to stars, having a beautiful feathery appear- 
ance The actual crystals vary m size, from mmute 
crystals which can scarcely be seen by the naked eye to 
plates a quarter of an mch m diameter In cold regions 
the crystals are small, because there is little water 
vapour present from which they can grow In the 
Antarctic dunng the wmter, when the temperature was * 
always near or below 0® F , only the smallest crystals 
were seen, so small that they were almost like dust. 

When crystals form at temperatures n^ir the freejamg 
pomt they grow to their largest size When the air 
IS full of large crystals frequent collisions take place 
The crystals become mterlocked and bundles of many 
separate crystals are formed ; these produce the ordi- 
nary snowflakes which, on account of their size and 
weight, fall relatively rapidly It is to these latter that . 
the term snow should be applied With this restnctionj 
snow occurs only when the temperature is ne«r tJits i 
freezing point. , , ♦ 
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Science and Government Administration. 

S ense, experience, humility, and imagination may 
teach one the need of advice but some under- 
standmg of the subject is required to know whom to 
ask for advice and how to ask him , and still more 
to select advice, apply it, and act on it In scientific 
matters this receptivcness of the recipient is an essential 
condition, otherwise the adviser is merely pourmg 
water upon a flat plate , it bounces off, yet the plate 
shines and glories m its wetness 
In view of the supremely scientific character of 
modem war, can we say that the Anny Council, Board 
of Admiralty, and Air Force Council possess the sine 
qua non for asking selecting, applying and acting on 
scientific advice in relation to the myriad problems of 
their ociupation? These administrative bodies are 
called upon to foresee the wants of war and to make 
purchases and mitiate researches for their fulfilment 
They should, therefore, not only know wliat is wanted, 
but also understand what can be obtained In the 
restricted sense of this use of the word “ want " Julius 
Csesar did not want electric light He would have 
had to be e\en more remarkable than he was to want 
It, tind then he could not have desenbed the want 
effectively to any listener 

It is quite common for the lav public to be too un- 
acquainted with what It can get to form a clear idea 
of Its retjuirements— the man who tries to mstall 
central heatmg.or drams, without architect or builder 
will understand what is here meant Luckily most 
people have sufficient knowhdge of the subject and 
feeling of humility to determine them to go to the 
architect— that is because central heatmg and drains 
are everyday thmgs The lav public did not want 
railways— It did not know how to want them , it did 
not want automobiles until some year^ of education 
had been applied, and, coming nearer to our subject, 
the Army and Navy did not want aeroplanes until 
long after thev were -^hown them Wc are not making 
an accusation, but merely giving examples to show 
that the human faculty of wanting is a function of 
knowmg what can be evolved, that is, educaUon , and 
of imagming to what uses that provision can be ex- 
tended, that IS, vision 

There is the reciprocal of this also m " »wi-wantmg ” 
Ask any young officer at random if he wants the 
Fmance Member of the Army Council , facetiously, 
but not without disclosing a true feeling, he will reply 
that “ he has no use for him ” With fairly precise 
analogy, if it were to be suggested to any member ot 
the three councils named that a man of distmguished 
scientific attamments is wanted on these counals, ho 
would with equal conviction, equal error, and posaMy 
wth equal facetiousness say, they “have no use 
him . " they faRve their adviser*’* 
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Suppose that there rises to the top at rare intervals 
a scientific admiral, “ M G 0 or “ Member for 
Supply and Research,” it still remains the fact that 
in the absence of provision for secunng by the law 
of the land that there shall be a man of wide scientific 
attainments on those councils, we cannot depmd 
that, when a problem arises m council, its possible 
relation to science will be automatically and early 
considered In many cases science will not be thought 
to touch the matter at all — and no attempt be made 
to get such advice Unless there be some one, with 
full nghts of membership, to probe into what can 
“ per impossibile ” be got from science, it is no comfort 
to know that there exist outside the Council advisers of 
greatskill — smce they would not be consulted — nay, they 
could not be consulted owmg to the difficulty for the m- 
expert to pose the question even if he suspects the want 
A strong case can be made out for a scientific 
member of council — present at the fountam-head of 
war policy — at the place where the large problems 
arise, just as there is, at present, a finance member 
of council The analogy of the finance member is 
apt because the public mmd is far more financially sensi- 
tive and sane than scientifically acute and teamed 
Indeed, these counals themselves are almost certainly 
more awake to finance than they are to science Is 
there not a House of Commons and a Press with money 
sense and taxation sensitiveness ? But there is no 
similar power behind the saentific aspects of the case 
It IS not worth while to pose the fabe dilemma which 
won the war, money or science ? But it may be said 
that It IS no use thinking the nation can safeguard its 
money if it does not safeguard its science The aware- 
ness m money matters of the pubhc due to its daily 
preoccupations, its annual state accountancy, etc , has 
ensured for money a representative at headquarters, 
but science has nothmg of the kmd 
No doubt the appeal of saence would be better 
appreciated if it were expressed on terms of money. 
As an illustration of this the followmg episode is 
worth relating The war counal of a certam State 
was m session A grave question had to be settled . 
advisers were outside the sacred chamber whence a 
member of council emerged, and, takmg aside a man 
of science of European reputation who was m at- 
tendance and m the emjdoy of that Army, propounded 
a question As happens m such cases the inquuy 
sounded like “ How far is it from Somaliland to 
Good Friday ? ” so that the reply (and who has not 
gone through this ordeal I) began by hypothecatmg 
the alternative possible meanings and an mquiry as to 
which was mtended “ I am not here to be mterro- 
gated but to be answered,” was the reply inspired by 
a very proper fear of disclosmg a due to the secret 
policy m contemplation The represmtative of sdence 
' NO. R790, VOL. Ill] 


then gave an elementary lecture m which he reserved 
with dramatic mstmet the essence of his reply for the 
climax Before that was reached, however, the august 
member had excused himself and returned to his 
colleagues — fortified as a schoolboy would be for the 
readmg of Plato by a knowledge of his subject hmitedi 
to the alphabet In the sequel some millions (not 
of marks) were expended on the scheme, which, how- 
ever, was unfruitful 

Events and actions of this kmd can be avoided 
only if the followmg prmciples are borne m mmd 
(i) It is difficult even to ask for scientific advice 
so as to get it — unless the mquirer has scientific traimng 
(a) After askmg for advice it cannot be taken without 
scientific trammg 

( 3 ) When advice is taken it cannot be made effective 
without scientific trammg 

( 4 ) However scientifically competent a man may 
be, he cannot advise on a case without knowmg i fond 
how the problem arose and when, what qualifies it, 
and what alternatives might be employed to bye-pass 
the difficulty while still arnvmg at the goal 

It must be accepted that a genume and thorough 
saentific trammg is not compatible with the multi- 
fanous changes of duty, changes of locahty, changes 
of personnel, etc , essential to naval, military, and air 
force trammg The development of a versatile, more 
or less uniformly tramed force requires a rota of occupa- 
tions by which officers and men, at stated periods of 
two or three years, are moved on to the vanous forms 
or classes which constitute the war school we call the 
Army, Navy, and Air Force It is an accepted prm- 
aple that no fightmg man must become an mdispensable 
expert , his loss would be too severe a discomfiture — 
his tpse dtxit too formidable a threat to authority — 
his specialised trammg, and the unexpected bye-paths 
mto which the laws of Nature would lead hun, toP 
mcompatible with the whole prmciple of a versatile 
force of obedient and capable umts uiuted by a sedul- 
ously cultivated espnt de corps 
This IS sound pohey, and its acceptance leads to the 
conclusion that the scientific member of council can- 
not, any more than the finance member, be one of the 
routme organisation as we know it We need scarcely 
plead here, after the War, that there is not, m a man 
of distmguished saentific attainments, any mherent 
unworthmess to be entrusted with State secrets There 
IS nothing peculiar about a suitably selected major- 
general that makes him a more acceptable reapient 
of such secrets than an equally well-chosen man of 
saence Nor yet is administrative ability incompatible 
with the widest range of scientific attamments 
The present-day divorce betwem the saence which 
must mfuse the war machme and the mm who ad- , 
mmister itisfMKof all time. Of o}d, aanow,tnuia^Di^ 
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commumcations, weapons, archery, etc, involved a 
knowledge of man’s endurance, food consumption, 
horses, shoe leather, the elastic qualities of yew, the 
flight path of arrows, and the like, but then, unlike 
to-day, every member of the govemmg staff was 
easily an adept m these matters, competent to select 
and profit by any expert specialisation — ^when for a 
spefl generals commanded the fleet they were soon 
discovered not to be adept and the sea was entrusted 
to those who were In both cases it was unnecessary 
to provide a seat on the council for the astrologer, 
alchemist, or magician of the time To-day, howeier, 
all this is changed 

It IS not to be expected that even a carefully chosen 
and widely mformed scientific member of council can 
know ballistics, meteorology, chemistry, metallurgy, 
the thermodynamics of the petrol engme, the mtncacies 
of sound detection, or of wireless procedures, the 
stability of ships, the phugoids of aeroplanes, the 
rotary derivatives of their equations of motion, etc , 
but given a really sound scientific representative none 
of these subjects is to him what most of them are to 
the Army Council, Admiralty, and An Force Council — 
at the best, jargon at the worst, stupidity Such 
a man would and could seek advice, because he knows 
enough of the problem and of the outlook of science 
to see that it was wanted He could take advice 
because he would know enough to sift it, test it, select 
It, and present it for consideration to a council with 
the real purpose and personalities of which he would 
be acquamted 

How can we make such a need be felt by the war 
machme, which is certainly not asking our advice 
about It ? Only by public opinion , and clearly this is 
difficult Scientific opmion deserves better regard and 
esteem than it gets, and it suffers this loss because of 
the quite unreasonable contempt with which it views 
the operations of politicians The world of science 
abstains from making its voice heard m the only way 
it can be heard, through themegaphone of the politician, 
by reason of the pressure of its organisation It has 
itself no organisation Some of the wiser men, who 
lifted their heads from the absorbing interest of their 
own grmdstones, did in fact form a Conjomt Board of 
Scientific Societies, which died a month ago This body 
comprised the leadmg Institutions and Societies m the 
British Isles concerned with pure and applied saencc 
It might have leavened the lump, and reminded the 
technical’ world that it is an organic part of modem 
social organisation Let us hope, as taxpayers, if 
from no higher motive, that science and technology 
may yet form a federation to promote recognition of 
their significance in the affairs of the State 

Mervyn O’Gormam 


The Structure of the Atom 

The Theory of Spectra and Atomic Constitution Three 
Essays By Prof Niels Bohr Pp x+126 (Cam* 
bndge At the University Press, 1922 ) ^s 6 d net 

T he beautiful conception which mspires and 
co-ordmates practically the whole of modem 
atomic physics is the atomic model of Rutherford and 
Bohr Its essential feature — the nucleus — was first 
put forward by Rutherford m 1911 on the basis of 
experiments on the scattermg of a-particles So con- 
vmcmg IS this model that after only twelve years it is 
known no longer as “ the atomic model of Rutherford 
and Bohr,” but is simply taken for granted as “ the 
atom ” In this development, moreover, the ideas of 
Bohr have played such a dommating part that it is 
of the greatest importance that the three essays of this 
volume should be accessible m English, as well as in the 
original Danisli and German, to the widest circle of 
readers We welcome most heartily their opportune 
appearance 

When a theory such as the present is expounded 
semi-historically by its pnncipal creator, a critical 
account of the theorv itself is siarcely the function of 
a review Such a critical discussion could be nothmg 
less than an exhaustive survey of the whole tendencies 
of modem physics It is perhaps a less impossible — 
ccrtamly a more relevant — task to attempt to bring to 
notice the various stages of the theory represented by 
the three essays m this book, m the hope that some famt 
reflections of their beauty and convincmgness may be 
conveved to those whose studies are directed elsewhere 
Some prelimmary remarks of a general nature may 
not be out of place 1 hough the theory itself finds a 
place for much advanced mathematical analysis and 
demands the development of new and more powerful 
weapons than those yet available, in the hands of Bohr 
It IS never an abstraction divorced from contact with 
physical reahties Rather he succeeds in brmging it 
ever mto closer contact, and expounds it in these essays 
in a simple non-mathematical way which should be 
capable of being followed by any one who is prepared to 
accept the mathematical theorems on which the work 
IS necessarily based Ihe mathematician will desire 
to look further mto the foundations and will be re- 
warded But those who are not mathematicians need 
not for that reason fall short of full conviction It is 
unavoidable to speak of the theory, m description or 
exposition, as “ explammg ” certam facts of experience 
But the theory is non-mechanical — m fact, is nowadays 
identical with the quantum theory — and “ explanation" 
by the theory cannot mean explanation in the classical 
sense Explanation of a fact can mean no more than, 
its correlation with and co-ordination among an existing 
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body of other facts which can all be similarly related to 
the same general pnnciples , this, however, is enough 
Beyond this we can ask for nothmg less tlian a re- 
formulation of the whole prmciples of physics, wluch 
shall present both classical mechanics and electro- 
mechanics and the quantum theory as parts of a homo- 
geneous whole So far the divergencies between the 
two theories have become, if anythmg, rather more than 
less fundamental and mystenous, but the pomts of 
contact between the two theones, embodied mamly m 
Bohr’s correspondence prmciple, have become ever 
more numerous and more sure They are linked m a 
way whicli compels regard for them as two aspects 
of the same reality It is the range and power of the 
correspondence principle, emphasismg all these resem- 
blances, which gives the theory its overwhelmmg 
appeal 

It 13 unnecessary to dwell on the first essay — “ On the 
Spectrum of Hydrogen ” (December 1913) — ^which 
presents, in a waj now generally familiar, the suggestive 
but ad hoc arguments by which Bohr started the theory 
with such a combination of the ideas of Planck and 
Rutherford as to explain the spectra of the atoms of 
hydrogen and ionised helium and to promise an mter- 
pretation of the general laws of spectra We pass to 
the second, “ On the Series Spectra of the Elements ” 
(April 1920), which breaks fresher ground During 
1913-1920 the theory had developed rapidly m its 
applications to subsidiary features of the hydrogen 
spectrum, which, besides Bohr and others, Sommerfeld, 
Schwartzschild, Epstein, and Debye took part m 
workmg out It was extended to account with com- 
plete success for the fine structure of the hydrogen Imes, 
and the effect thereon of external electric or magnetic 
fields These advances can be summarised by saymg 
that the way had been discovered for applymg the 
quantum theory to a certain class of atomic systems of 
any number of degrees of freedom This class is 
techmcally known as the class of quasi-penodic systems 
which permit of separation of the variables Mean- 
while Bohr put forward his correspondence prmciple, 
of which the germ is already present in the first essay, 
and the prmciple of mechanical transformability which 
he derived from Ehrenfest , pnnciples which knit the 
foregomg results mto a co-ordmated whole 

Bnefly, the correspondence principle is this If we 
expand the motion of a system in a senes of smes and 
cosmes of the time, a multiple Founer senes, m the 
complete radiation of the system demanded by classical 
theory a component of definite frequency, a definite 
“ combmation tone,” will correspond to each term m j 
the expansion The correspondence principle asserts ; 
that there is a fundamental connexion between each I 
” combmation tone ” and the possible switches from I 
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orbit to orbit, or changes of quantum number, which, 
on the quantum theory, give nse to radiation In the 
limitmg case of large quantum numbers there must be 
full agreement not only in frequencies but also m 
polarisations and intensities This presents a rational 
means for extending the correspondence to all quantum 
numbers , every switch ” corresponds ” to a definite 
harmonic constituent m the mechanical motion of the 
atom If any particular constituent is absent not only 
from the motion in the mitial and final states but also 
from the whole family of mechanically possible motions, 
which are not themselves permitted orbits or stationary 
states but form a contmuous transition between the 
mittal and final states, then the correspondmg switch 
will never occur The complete success of this prmciple 
m accounting for details of the hydrogen spectrum is 
well known A successful begmning has even been 
made by Kramers in the study by its means of relative 
mtensities 

This, however, is only part of the ground covered by 
the second essay, which also applies these ideas to other 
spectra, m particular those of helium and the alkah 
metals These sections must be read with Parts II and 
III of the third essay, which make important correc- 
tions First, the assumptions of stationary states and 
the fundamental relation E*^hv between energy and 
frequency (first essay) explain naturally the combina- 
tion prmciple of Ritz, for Ritz’s “ terms,” the com- 
binations of which are spectral Imes, have now a 
physical meanmg as the energies of the atom in its 
various stationary states Consider a concrete example 
— sodium — with nuclear charge 11 and ir planetary 
electrons The inert properties of neon (10) indicate 
that we must suppose that the first ten electrons form 
together a very stable structure mto which no further 
electron can be taken up on the same footmg 

To a first approximation then, from the pomt of view 
of the eleventh electron, the effect of the first ten will 
simply be to modify the field in which it moves, so that, 
while Its central symmetry is approximately preserved, 
the effective nuclear charge is a function of the distance 
from the nucleus, which is ii at short distances and i at 
large The same arguments hold for other alkah metals 
If the exact law of variation of effective nuclear charge 
were known (numerically), the energies of all possible 
stationary states of the smgle external electron could 
be computed We must, m any case, find that the set of 
stationary states forms no longer (as with hydrogen) a 
smgle senes of terms dependmg on an mteger n, but a 
double series dependmg on two mtegers n and k We 
find that with absolute confidence we can identify the 
sharp terms with those for which i, pnncipal terms 
diffuse terms A -3, and Bergmann (fundamental) 
terms » 4 Moreover, on the correspondence principle, 
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only those combinations of terms will normally give 
nse to lines for which k changes by + i This is 
precisely what is found to occur, and the puzzling 
incompleteness of Ritz’s combination prmciple is 
entirely accounted for There is, moreover, no real 
element of arbitrariness in this explanation, for the 
variation of the effective nudear charge is of course 
due to the already bound electrons These must he 
m permitted orbits of definite quantum numbers which 
fit in with those of the spectral terms for an approxi- 
mately central field of force, not very greatly modified 
from that which acts on the last electron The numeri- 
cal requirements of the theory < an be satisfactorily met, 
and there remains no doubt that the atom must be 
regarded as fitting together m some such way Perhaps 
this paragraph somewhat overstates the completeness 
of the theory as here expounded by Bohr, but it does 
not, 1 think, misrepresent it 

Besides its mam contribution, the second essay also 
touches on and exhibits in their proper perspective 
other spectral facts — the spectra of ionised atoms, in 
particular those of the alkaline earths with their Ryd 
berg constant which results naturally from the 
double residual charge with which the ionised atom 
controls Its last electron, doublet and triplet separa- 
tions, which arise from the deviation of the atomic field 
from central symmetry leading to the introduction of a 
third quantum number , finally, the unique nature of 
the helium spectrum with its absence of inter-combina- 
tions, of which an explanation in terms of a further 
generalisation of the correspondence principle mav at 
least be said to be in sight 

These are mainly facts of which the explanation is 
still under development, but three further complete 
successes of the theory must also be recorded fhc 
idea of stationary states accounts completely for the 
differences between emission and normal absorption 
spectra An atom in its normal state can absorb only 
those lines for which the normal state is the mitial 
stationary state of the absorption switch For an 
alkali metal this means the principal series of doublets 
only — for an alkaline earth the principal senes of 
singlets In other cases, such as the alummium sub- 
group, the theory leads us to expect that the normal 
sUte will correspond to the fiist principal term and that 
the absorption spectrum will be the sliarp and diffuse 
senes — an expectation recently confirmed by direct 
experiment , Secondly, the phenomena of resonance 
spectra are fully accounted for Thirdly, the tlieory 
assigns definite energies to the various atomic states, and 
this assignment can be tested directly bv the study of 
electronic impacts This is by itself a complete branch 
of modem physics directly inspired by the theory, 
which It as directly and completely confirms 
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The third essay, “ The Structure of the Atom and the 
Physical and t hemu al Properties of the Elements ” 
(October 1921), is the most novel and important of the 
three It differs from the others in being slightly 
revised in translation to brmg it up-to-date (May 1922) 
This essay brings the whole of the available evidence— 
X-rav, ihemical, optical— to bear on the specific 
question of the structure of the atom , that is, the way 
in which the planetary electrons are arranged We 
have already seen that this is implintlv discussed, and 
a definite view reached m connexion with the theory 
of series spectra Other evidence merely confirms and 
crystallises this view Ihe goal to be attained is the 
theoretical deduction, from the principles of the 
quantum theory properly formulated, of the periodic 
tabic of the chemical elements, and all other atomic 
properties Bohr shows that the fundamental process 
which must be considered is the suciessive binding of 
electrons one after another liy a nucleus origmally 
naked, and that, if we could sav what would be the 
final orbit of the «th electron bound by a nucleus of 
charge we could dcduc c the general features of the 
periodic table and other atomic properties m the 
desired manner He shows that already we know, 
partly tlicoretically, partly empirically, a very great 
deal about these binding processes Ihe arguments 
cannot usefully be summarised The result is that 
we can specify with considerable certainty the two 
principal quantum numbers, n and h of the orbits m 
most atoms Ihe orbits thus fall into a number of 
groups, and we know tnc number of equivalent orbits 
m each group The groups of orbus are arranged with 
various types of spatial symmetry, they must on no 
account be thought of, as m earlier models, as formmg 
coplanar rings of electrons The -.v stematic study of 
X-ray levels begun bv Kossel m the field opened up by 
Moseley has played a leading part in this dev clopment 
There are two crucial points to be emphasised m the 
present position of the theory, which can best be stated 
as c^uestions Can we deduce from the quantum theory 
the particular points at which a group of electronic orbits 
■fills and a new group starts ? In particular, can we prove 
that the third electron in the lithium atom must remam 
in a new type of orbit (n = 2, i = 1) and not fall into an 
orbit equivalent to those of the first two electrons 
(« — I, k— j) ? Secondly, can ue deduce from the theory 
the regular sequences of ph\ steal and chemical properties, 
together with their occasional interruption for groups of 
homologous elements such as the iron group or the rare 
earths I It can scarcely be said, and Bohr, I think, does 
not claim that an unqualified “ yes ” is yet the answer 
*0 the first question , but putting the question is itself 
a great advance, and the lines on which an answer 
will be forthcoming are already clear It seems certain 
Q I 
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that the impossibility of the third electron getting into 
a i-quantum orbit is of the same nature as the im- 
possibility of intertombmations m the helium spectrum 
or of the two coplanar electrons of the orthohehum 
spectrum getting both into coplanar i-quantum orbits 
These impossibilities seem to be connected with the 
absence of any coherent class of mechanitallv possible 
orbits which continuously connect together the initial 
with the desired final state, but the absence of such 
classes is scarcely yet established 

Granted the answer “ yes ” to the first question, the 
answer “ yes ” m general terms can now be given fairly 
to the second, though of course only a fraction of the 
interesting points of detail have jet been worked out 
It can already be stated definitely that for example, 
the iron group accompanies the establishment of orbits 
of type (« = 3, ^*=3) in the normal atom which (it is 
almost a direct deduction) appear for the first time at 
scandium They occur in the fourth period and differ- 
entiate It from the second and third because there for 
the first time is it arithmeticallv possible for successive 
atoms to differ by an extra electron in an mner orbit 
instead of in an external one In the same wav the 
rare earth group is associated with the development of 
orbits of the tvpe («=4, 1^ = 4), the outer orbits con- 
sistmg of lioth 5-quantum and 6-quantum orbits, the 
same in number and much the same in form from atom 
to atom 

It IS a great theory and a great work Its most 
fruitful stages are yet to come 

R H Fowler 


Religion and Evolution. 

The Religion of Science By Prof Wilham Hamilton 
Wood Pp XI + 176 (London Macmillan and 
Co , Ltd , n d ) fir net 

A t the present time it is especially mteresting to 
compare the way m which, m different parts of 
the world, thoughtful men regard the relation between 
religion and science We should expect to find a 
general uniformity m the different attitudes of repre- 
sentative thmkers in Great Britain and Amenca We 
are largely of the same stock We speak substantially 
the same language, so that books m large numbers pass 
m both directions across the Atlantic But it is a 
curious fact that the popular religious dislike of evolu 
tion, which even enters mto pohtics m the Middle 
Western States, affects leaders of American thought 
No theologian of eminence m England would now 
challenge a saentific conclusicm, for which experts com- 
bme to demand our assent Yet, upi the b^fc before 
US, the professor of bibhcal history and literature in a 
college at Hanover, N»H , makes a vigorous attack on 
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“ tlie rebgion of science,” and argues that man canhot p 
be fitted mto the scheme of biological evolution Nd 
fossil or organic half-man, says the professor in unpres 
sive Italics, has ever been discovered, and never will be 
(Grammatically the final clause means the opposite 
of wliat the professor intends , but we will let that 
pass) 

Most readers of Nature will be tempted to say at 
this stage, “ The man’s a crank No need to read 
further ” But the judgment would be unjust Prof 
Wood, though his literary style is at times painful, has 
clearly given close thought to the problems which he dis- 
cusses As against tertam views expressed by American 
writers, m works with which we are unfamiliar, he 
argues acutely Ht slirewdly exposes the illegitimate 
metaphysical assumptions of the “ science theology,” 
which we should agree with him in condemning But 
he has not apprehended the larger synthesis generally 
accepted by Fnglish theologians Because his outlook 
IS too limited, the theory of evolution seems to him to 
elimmiitc “ God as a real existence and personality ” 
So to preserve religion he rejects evolution 

This apparent necessity could not arise were there 
not a latent dualism m his thought Christian the- 
ology in the third century took over from Neoplatonism 
a belief m the unity and solidarity of the universe 
This belief, of course, is in fundamental harmony with 
the teachuig of Christ Failure to prcseryc it mtact m 
all Its impluations is the source of most of the diffi- 
culties which have troubled thnstian divines m their 
warfare with “ science - theology ” Prof Wood is 
really following a degenerate tradition when he opposes 
the “ natural ” to the “ supernatural ” mstead of 
pleadmg that m all Nature spiritual activity is mani- 
fest His dualism causes him to speak of, “ on one side, 
the non-moral development of the universe which is 
contmuous, while within this, or related to it, is the 
moral evolution termmatmg m man” He can also 
say, “ The mam point is not whether mankmd came 
originally from a smgle pair or was spawned like larvse, 
nor is It our simian ancestry It is that man is a de- 
rived and, therefore, secondary product ” We need not 
comment on the biological diameter of the first sen- 
tence, but we would ask, Why should the derived 
product of the harmonious working of a universe, in- 
formed by Spint, be -secwidary ? Surely we should 
expect the creative activity of Spint to work towards 
somethmg of which it is the archetype , or, in more 
famihar language, that God has, by the slow process 
evolution, created man for communion with HimSelf, 

Prof Wood does not sec that, if Christian HihikcM 
can justify thefr belief that the whole worfd arose |tfd 
took Its pattern because of the creative activity 
^int, they need not quarrel with evolutiop. Or 
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contrary, the biological doctrine then becomes a de- 
scnption of the way in which Spirit has worked , and, 
by interpreting it, we get an understandmg of the nature 
of spiritual reality Bj tantly opposing Nature and 
Spirit the professor finds it difficult to resist the con- 
clusion that “ the origmal and primal is the real ” 
But if we are conv inted that the process “ from nebula 
to man ” reveals Spmt working in time, we shall see, 
in Nature, degrees of reality which have successively 
emerged, the last being the consciousness of civilised 
man 

IIow can wc meet the contention that there is no 
such reality as Spirit ? We answer that the funda- 
mental objection to the naturalism, which Prof Wood 
terms scicncc-theologv , is that it is inconsistent with 
Itself It makes spiritual judgments while den>ing 
spiritual reality Science, within its proper sphere, is 
quantitative In it the mind abstracts those aspects 
of Nature which can be measured But then the mind 
forms scientific concepts “ in which the phenomena 
given in pencption attam to a higher degree of coher- 
ence and of truth ” We prize these concepts because 
of tlieir truth-value But value-judgments belong to 
the world of spirit, to a kind of existence to which 
merely numerical categories do not apply To the 
same spiritual world such qualities as justice and 
virtue belong Strictly speaking, the> he outside the 
realm of natural science Men of science are always, 
often uncon?.ciously, interpreting their results by means 
of value-judgments Such a phrase as “ the survival 
of the fittest ” is a well-known example of this process 
For the explanation of a thing or an event we have to 
use what is above it in the scales of existence or value 
Yet, in spite of this, men of science who are constantly 
studymg properties of matter, living or dead, jump to 
the metaphysical conclusion that matter is ultimate 
reality The legitimate conclusion is rather that ulti- 
mate reality is spiritual, and that goodness and beaut>, 
like truth, reveal its nature 
The relation of matter to spirit contmues to perplex 
us But the tendency of modern physics is increasmgly 
to reduce matter to a mere metaphysical abstraction, 
like the ether, which is the subject of energy Some 
physicists appear to regard matter as nothing but a form 
of energy But neither view will allow us to regard the 
universe as a self-actmg m&chme, for in such a con- 
ception mind can have no place Moreover, as soon 
as natural science ceases to be merely descriptive, the 
idea of causation enters in Wt cannot explam cause 
unless we admit creative action workmg towards a 
definite end, so that the laws of Nature express the 
uniform mode of action of a Supreme Will The 
doctnne of evolution mdicdtes the purpose of that 
Will, for It asserts that earth’s life-^[»x)cess has led to 
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man, whose conscience tells him that he must be loyal 
to absolute values external to himself God, m short, 
reveals His own nature in the highest faculties of 
humanity 

It cannot, we think, be fairly argued that belief m 
evolution destroys the Christian hope of eternal life 
That hope rests ultimately upon belief in ' the conserva- 
tion of values,” upon a conviction that the attributes 
of God are eternal with Him We now know enough 
of the universe to be sure that withm a measurable 
period life upon this earth will come to an end All 
humanity’s spintual achievements will then perish 
unless there is a Kingdom of Heaven where they are 
eternally preserved 'Vmong smh aihievements the 
perfecting of personalitv ranks highest It is difficult 
to conceive cither of timeless existence or of a perfec t 
human soul , but the reasonableness of our hope of 
eternal life is not thereby destroyed Significantly 
Christianity connects belief m human immortality 
with Its doc trine of the Im arnation, its affirmation that, 
in 1 perfect Man, God has actually been revealed 
Wc can do no more than hint at our reasons for dis- 
agreeing witli Prof Wood’s point of view But, because 
we have criticised his views, we would commend his 
honesty, his freedom from bigotrv, and the high seri- 
ousness of his aim The problems which have engaged 
his attention are as difficult as they are vital It is 
probable that humanity will never solve them com- 
pletely , It IS certam that now we can but see “as in 
a glass darkly ” E W Baknes 

A Peruvian Desert 

Geology oj the Tertiary and Quaternary Periods in the 
North-west Part of Peru Bv Dr T 0 Bosworth 
With an Account of the Paleontology by H Woods, 
Dr T W Vaughan, Dr J A Cushman, and others 
Pp xxii -I- 434 (London Macmillan and Co , Ltd , 
1922 ) 2/ 5s net 

'^^HLRE are few contributions to geological science, 
L published in recent vears of greater value than 
this description of some three thousand square mdes 
of the littoral of northern Peru 
Dr Bosworth, who was formerly in the British 
Geological Survey, was still a young man when he left 
It to take up economic work, but he had already mside 
himself a name for sound and original geological 
research The present publication is not the result 
of a rapid traverse of the area with which it deals, 
but IS the fruit of several years of exploration, remforced 
by detailed surveys m many places and numerous 
bormgs for oil, m which the characters of the strata 
traversed were carefully observed Dr Bosworth has 
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had one great advantage , the desert conditions that 
prevail expose clearly to view much more of the 
characters and structures of the rocks than meets the 
eye m more fertile regions At the same time, he has 
spared no pains to make his work as complete as 
possible In order that the fossils collected should 
be properly described he has enlisted the services of 
a number of the leadmg palieontologists in this country 
and Amenta, and their descriptions, figures, and con- 
clusions are given in full 

The district described rarely exceeds a thousand 
feet in height above sea level It lies between the 
Pacific and a background of the Western Andes, which 
consist of pre-Tertiarv rocks folded under the stresses 
of the zone of compression that encircles the greatest 


m the immediate neighbourhood of the shore, raised 
above its previous level It was at the same time 
broken up mto numerous blocks separated by mmor 
faults, often of considerable throw, constitutmg a 
kind of fault breccia on a gigantic scale 

In this aggregate of dislocated sediments the action 
of the sea, assisted by suhaerial agencies, excavated 
a broad, nearly horizontal shelf, which reached to the 
foot of the mountains, and became submerged suffi- 
cientlv to allow of a new senes of deposits bemg laid 
down upon it, which must be referred to the Quaternary 
Period, as they contam remains of forms identical 
with those livmg in the adjoinmg sea Then a period 
of elevation supervened, and the former sea-floor was 
exposed to view as a nearly level plateau— a tablazo. 



of our oceans The latest strata mvolved in the folds 
are of Cretaceous age, and it must have been after 
their deposition that these mountains were raised up 
and exposed to the destructive activities of sun, wind, 
and runnmg water, and in all probability frost and 
ice as well From the debris a great succession of 
sedimentary strata of Tertiary age were accumulated 
to a thickness of some 20,000 feet on the slowlv sub- 
sidmg ocean floor, not without important breaks m 
the succession, for only the Eocene and Miocene are 
represented 

The denudation of the mountams and the accumula- 
tion of the sediments over a broad tract on the margin 
of the Pacific appear to have destroyed the isostatic 
balance that had previously existed and created a 
state of strain which finally resulted in a great fracture 
off the coast, the western side being thrown down 
deep below the surface of the sea, and the eastern, 
which included such of the Tertiary deposits as were 
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as It IS called locally — and it still remains in many 
places almost in the same condition as it was when 
the sea left it Its western margm was now attacked 
by the waves and a second shelf was carved out, which 
was covered by another series of deposits, and after- 
wards raised to form a second tablazo Still another 
tablazo, possibly more, would seem to have come mto 
existence m the same manner The last tracts to be 
raised from the sea were the saltna or salt plains, 
which are scarcely above the reach of the sprmgtide 
Indeed, some parts are occasionally submerged 
Remams attributed to the Incas are found upon them, 
and some of the land a few hundred yards from the 
high-water Ime has been irrigated, apparently by them 
It would seem therefore that there can have been no 
appreciable change of level smee the coming of the 
Spaniards The author mfers that not a ten-thousandth 
part of tlie Quaternary history can have elapsed in 
the last five hundred years This would give Quatem- 
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ary time a duration of at least five million years which 
seems an over estimate In all probability the rise 
of the land has not been continuous, but rapid move- 
ments of elevation have alternated with long ages of 
quiescence, while the occasional periods of submerg- 
ence may be explained by a slow contmuous rise of 
the ocean level, such as is believed by Daly to have 
taken place in the Pacific It is worthy of note that 
there appears to be no evidence of any renewal of 
compression smee that to which the mountains owed 
their formation in late Cretaceous or early Eocene 
times lliis suggests a doubt as to whether the west- 


is described , but it is unfortunate that m deference 
to the wishes of the Intern itional Petroleum Company 
no detailed account of the main oil-field is given 
“ With the exception of a few general comments, 
sanctioned by the Company, the development and 
conclusions of the past eight \ears are excluded from 
this description ” Considering how much the great 
industrial organisations owe to science, one would 
expect from them a little generosity, even a little 
sacrifice of material advantage, if such be required, 
that they may repay their debt to research by addmg 
their quota to the general fund of human knowledge 



ward movement of South America, postulated by 
Wegener, can have continued far into Tertiary times 
There is not space to follow the author m his descrip- 
tion of the climatic conditions in the desert , of the 
effects of the rare torrential rams and the slow desicca- 
tion that succeeds , of the deeply cut valleys, the 
breccia fans, and the valley and marme terraces , of 
the work of sun and wind, and of the scanty animal 
and vegetable life , except to say that the book should 
take Its place beside the writings of Walther and Uoos 
m the lil^raries of all students of the desert 
The concludmg chapters contam a useful account 
of the petroleum deposits of the area, in which oil- 
wells have been sunk to a depth of 4000 feet Valu- 
able information is afforded as to the stratigraphical 
range of the oil, and the history' of its exploitation 
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It only remains to state that the book is excellently 
illustrated by numerous sketches and reproductions 
of photographs (two of which are given here) and 
b\ clearly-drawn maps, plans, and sections 

John W Evans 


Our Bookshelf 

Aspects of Saence By J W N Sullivan Pp 191 
(London R Cobden-Sanderson, 1923 ) 6s net 
Most works on that department of thought which lies 
on the frontier between philosophy and science should 
be included by pharmacologists among the class of 
narcotic drugs As narcotics they are very effective, 
for they mduce oblivion rapidly and profoundly, and 
they have the great advantage of bemg without any 
of the undesirable— or other— after-effects that are 
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common with such drugs Notably, they have not the 

r it drawback of most narcotics of mducmg a cravmg 
the constant repetition of the dose Perhaps this 
character is partly determined by the circumstances 
m which these works are mostly used Observa- 
tion will confirm the general impression that such books 
are largely resorted to by elderly men of saence, after 
workmg-hours, m the fastnesses of club libranes or by 
the domestic fireside Mr Sullivan’s book is, however, 
useless for such purposes, for he defies slumber ' 

We do not remember to have read in English any- 
thing on the philosophical implications of science com- 
parable to this little book for its wit Easy writmg is 
said to make hard readmg, and, if the converse is true, 
an immense amount of labour must have been thrown 
into this senes of very short chapters Short though 
they are, many of them leave a feeling of remarkable 
completeness, and some of them, such as those on 
“ Assumptions in Science ” and “ The Sceptic and the 
Spirits,” are really little masterpieces in which we feel 
Mr Sullivan has said the last word in the present state 
of knowledge 

There are many books on the nature of science and 
on Its philosophical and ethical relationships, but 
there are very few that will appeal to younger people 
Mr Sullivan has, however, produced such a work It 
can be safely placed m the hands of any student , 
most of It can be understood by anv intelligent boy or 
girl of the age of sixteen , it is always challengmg 
without ever being dogmatic, and witty without ever 
bemg cruel or “ cheap ” Any scientific man with the 
slightest philosophical bent must find this work stimu- 
lating and refreshing, and it is obviously written by one 
with a remarkably wide working knowledge of science 


Handbtuh der bwlogtschen Arbettsmethoden Heraus- 
gegeben von Prof Dr Emil Abderhalden Abt 
iX Methoden zur Erforschung der Leistungen der 
tienschen Organismus Teil 4, Heft i Methoden 
der Erforschung bestimmter Funktionen bei einzelnen 
lierarten Lieferung 76 Pp 122 (Berlm und 
Wien Urban und Schwarzenberg, 1923 ) Grundzahl 
4 8 marks 

The new section of Abderhalden’s mvaluable “ Hand- 
buch der biologischen Arbeitsmethoden ” contains a 
very useful resume of methods for the study of diges- 
tive secretions m the lower forms, an account of the 
technique of ^onadectomy and transplantation of 
germinal tissue in insects, together with a rather longer 
review of experimental procedure in the study of 
pigmentary responses This section, by Durken, 
suffers, like the author’s recent “ Emfuhrung m die 
Expenmentalzoologie ” (1919), from a complete dis- 
regard of the large volume of experimental work on 
amphibian metamorphosis and the illuminating ob- 
servations on colour response which have emerged 
from It during tlie past eight years , consequently 
It deals exclusivelv with methods for studying factors 
which mduce pigmentarv responses rather than the 
mechanism which co-ordmates them perhaps it is 
mevitable that such omissions should occur owing to 
tbe economic handicaps under whiA scientific workers 
ate pursumg them labours m Central Europe at the 
present time Still, it is difficult to believe that tiie 
NO sygo, vou in] 


author of the “ Methoden zum Studium des Pigment* ' 
wedisels ” had no opportunities of consulting the 
extremely important work of Spaeth, Redfield, Smith, 
Allen, Laurens, and Swingle, none of whom is men- 
tioned m his survey, though there have been since 
1918 few numbers of the Journal of Experimental 
Zoology which do not cofttain some contribution to 
the phvsiology of pigment response in amphibia, 
reptiles, or fishes 

Infant Mortality By Dr Hugh T Ashby Second 
edition (Cambridge Public Health Senes ) Pp 
xii+224 (Cambridge At the University Press, 
1922 ) 15s net 

By “ infant mortality ” is meant the ratio which the 
number of mfants who die m any one year bears to 
the number of births m that year The rate for the 
country generally remained more or less stationary 
until 1905, smee when, however, it has steadily de- 
creased, so that during the last two or three years it 
has been only about half that which obtamed m the 
late nineties of last centurv Infant mortality is of 
enormous national importance, for with the present 
low death-rate, which it will be difficult in the future 
materially to reduce, and a fallmg birth-rate, now 
onlv about two-thirds what it was at the end of last 
century, the maintenance of our population will 
largely depend upon the survival of as large a propor- 
tion as possible of the infants born 
The appearance of a second edition of Ashby’s 
“ Infant Mortality ” is therefore opportune The 
practical side of the question has been kept in view 
throughout, and purely medical technicalities have 
been omitted The condition is a very complex one, 
but an attempt is made to ascertain its main causes J 
one of these, summer diarrhcea, has been practically 
suppressed The number of still-births and the 
mortality durmg the first week of life are still far too 
high, and their causes merit further investigation 
Maternal mortality shows an actual mcrease of late, 
and needs to be taken seriously in hand 
The author has skilfully marshalled his facts, ahd 
the chapter on the means bv which mfant mortality 
mav be further reduced gives an excellent summary 
of the subject 

Pests of the Garden and Orchard By Ray Palmer and 
W Percival Westell Pp 413+47 plates (London* 
Henry J Drane, Famngdon Street, n d ) 25# net 
In the work under notice the authors have aimed at 
meetmg the needs of practical agriculturists and horti- 
culturists by collecting mto one book all the available 
information on plant pests and diseases necessary for 
their guidance Insects and other ammals, fun^S 
diseases and weeds, are all dealt with categorically under 
their separate headings, a short description and the 
methods of treatment bmg given m each case Many 
of the numerous illustrations are very clear, but othersn 
are scarcely sharp enough to prove efficient aids to 
identification 

Among other useful features special attention may 
be directed to the detailed formuUe for sprays, Witt^ 
antidotes to the various poisons used In thrar comppti* 
tiem, Mid also to the identification and spraying taUsa 
for insect pests and plmit diseases For idept^^ 
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these are classified under the heading of the plant 
attacked, and the chief features of eacYi are mdicated 
with reference to the further descriptions in the text, 
whereas the spraying tables summarise the applicable 
methods of treatment with instructions as to the time 
they should be carried out Altogether the practical 
man, and others, will find this a most useful handbook 
for obtammg much of the necessary information that is 
otherwise very scattered 

Business Geography By Fllsworth Huntington and 
Prof F E Williams With the co-operation of Prof 
R M Brown and Lenox E Chase Pp x + 482 
(New York J Wiley and Sons, Inc , London 
Chapman and Hall, Ltd , 1922 ) 13s 6d net 
The authors intend this volume to be used after 
a course on commercial and mdustnal geography It 
deals with the principles of geography, the effect of specifii 
geographical factors, types of human communities, and 
the trade and commerce of the contments, with more 
detailed consideration of the United States The book ■ 
is a welcome addition to the volumes already available 
on the geography of production and commerce, and in 
Its width ot outlook and wealth of ideas should prove 
very stimulating, and occasionally provocative, to all 
readers In one essential respect it differs from most 
books on the subject the human factor in business 
relations receives ample consideration The world is 
treated not merely as so many places, each producing 
so many products the varying physical and mental 
qualities of races are recognised and given their due 
weight in the explanation of the development of the 
world Stress is also laid on the relation of man to 
different climates in respect of wealth and efficiency 
The book is admirably illustrated, and there are a 
number of ingenious exercises attached to each chapter 
It IS a book that should find wide acceptance m spite of 
Its unattractive title 

Practical Colour Photography By E J Wall Pp 
vii + 248 (Boston, Mass Amencan Photographic 
Pubhshmg Co , London H Greenwood and Co , 
Ltd , 1922 ) ijr 3d 

The representation of colour, in addition to form and 
light and shade, by photographic means is a subject 
that has been allowed to get very far behindhand so 
far as text-books of photography are concerned Mr 
Wall’s volume is therefore very welcome as doing a 
great deal towards filling this gap m photographii 
hterature, which has been automatically mcreasing lor 
many years It does not quite fill the gap, for photo- 
mechanical methods are not treated of, historical and 
theoretical data have been, so far as possible, omitted, 
and the scope of the work has been restricted by the 
fact that all methods and formul® given have been 
personally tested in practice But within the limits 
mdicated it is surpnsmg how many methods there are 
of representmg colour Of three-colour processes there 
are the carbon and gum bichromate processes, the im- 
bibition of dyes, mordanting processes, the bleach-out 
process, and the use of screen plates (autochrome, 
Paget) Of what may be called direct processes there 
are the interference heliochromy of Lippmann, the use 
of “ silver subchlondes,” and the diffraction and pns- 
matic dispersion processes Finally there are two- 
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colour processes, and those adapted specially for cme- 
matography The book forms an excellent practical 
introduction to the subject 

Le Nigahf en pholographte Par A Seyewetz Deux- 
i6me Edition, revue, corrigec et augmentde (En- 
cyclop^ie scientifique Bibhothdquc dc Photo- 
graphic) Pp viii-t-3o8 (Pans Gaston Dom, 
*9*3 ) 15 40 francs 

M Seyewetz is chiefly known to us by the researches 
that he has carried out, often m conjunction with M 
M Lumi^re One naturally expects an author to treat 
more fully of those subjects that he has personally 
studied In the present case this is a distinct recom- 
mendation, for the author’s investigations have been 
so largely connected with the processes mvolved m 
negative making Ihe summaries of the characters, 
use, and effects of the various developing agents are 
especially valuable It is of interest to notice that M 
Sevewet/ is not one of those who believe that develop- 
ment IS a mechanical prociss which cannot be varied 
except to the detriment of the negative The paper 
and the quality of the illustrations of this volume show 
that our neightiours have not recovered so far as we 
have in this country from the detrimental effects of the 
War, but these matters do not detract from the sterling 
character of the volume 

Practical Handbook on the Diseases of Children tor 
the Use of Practitioners and Senior Students By Dr 
Bernard Myers (Lewis’s Practical Senes ) Pp 
w 1 -I 548 (London H K Lewis and Co , Ltd , 
1922) 2ir net 

THt important subject of diseases of children is one 
which IS too often neglected m the curriculum of the 
medical student Dr Bernard Myers has produced a 
handbook in which hi has treated the subject mainly 
from the practical side He has adopted the usual 
arrangement of considermg anatomy and physiology 
first, then clinical investigations and the diseases of the 
various systems Articles have been contnbuted by 
experts m their special branches eg biochemistry, 
serum therapy, physiology of digestion, and syphilis 
Some confusion may arise from the separation of 
nutritional disturbances from affections of the stomach 
and mtestine, and also from the classification of nutri- 
tional disturbances as “ failure to gain,” ” dyspepsia,” 

‘‘ decomposition,” and “ intoxication ” 

Ihe moderate size of the book, its concise descrip- 
tions and practical aspect, combme to make it a use&l 
addition to the student’s text-books and the practi- 
tioner’s library 

Religion and Biology By Ernest E Unwm (Christian 
Revolution Series, No 15, Pp 185) (London 
The Swarthmore Press, Ltd , New York George 
H Doran Co , 1922 ) 6s net 
This work, written from the pomt of view of a member 
of the Society of Friends, is an attempt to outline the 
biological approach to questions of religious thought, 
and should be of use to school teachers The autiior 
believes he has a message for biologist and school- 
masters His gentle and spiritual pomt of view never 
raises opposition, and the book will be found of value 
for the purpose for which it is designed 
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Letters to the Editor 

The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the -writers of, rejected manustnpts interuled for 
this or any other part of NATUR^ No notice is 
taken of anonymous communications ] 

Crystal Structure of Basic Beryllium Acetate 

Prof G T Moroan recently sent me some 
veil - formed crystals of basic beryllium acetate 
3 e 40 (CjH,Oj), suggesting that their analysis by 
IC-ray methods would in all probability be of con- 
uderable interest The results show. I think, that the 
inticipation was well founded ' 

The molecule is a perfect tetrahedron The crystal 
structure is that of diamond a molecule replacing 
sach atom of carbon Ihe carbon atom is itself 
tetrahedral but is very nearly a sphere The slight 
departure from sphericity is shown by the presence 
of a very small second order in the reflection by the 
tetrahedral plane of diamond In the acetate this 
effect IS large because the tetrahedral character is so 
much more pronounced than in the carbon atom 
The oxygen atom must be at the centre of the 
tetrahedron The beryllium atoms lie on the lines 
from the centre to the corners and each (CjHiOj) 
group must be associated in a very symmetrical 
manner with one of the tetrahedron edges 

Prof Morgan and I hope to give at a later date a 
fuller description of the analysis, and to discuss the 
inferences that may be drawn from it 

W H Bragg 


A Theory of the Viscosity of Liquids 

As IS well known, the viscosity of gases and its 
variation with temperature has received a satis- 
factory explanation on the basis of molecular theory 
Little progress has however been made towards 
explaining the phenomena of the viscosity of con- 
densed media — that is, of liquids and solids from a 
molecular point of view What ls evidently required 
is a working hypothesis which will indicate why, 
when a substance passes from the state of vapour to 
that of liquid, its absolute viscosity is greatly increased 
but diminishes with rising temperature while that of 
the vapour increases in the same circumstances I 
propose in this note to put forward briefly the outline 
of a theory which appears to have claims to senous 
consideration, as it indicates a quantitative rela- 
tion between the viscosity of a liquid and of the 
corresponding vapour which is supported by the 
experimental data 

The manner in which transverse stress is propagated 
through a material medium is known in tne cases m 
which the substance is in the state of vapour and 
in that of a crystalline solid In the former case 
momentum is transferred through the diffusion of 
the molecules between parts of the medium m relative 
motion, and this is a relatively slow process In the 
crystal, on the other hand, the stress is transmitted 
in the form of transverse elastic waves, and the latter 
process, at least for ordinary displacements, is ex- 
tremely rapid We may conceive that in a liquid, 
momentum is transported partly by the first process 
and partly by the second, and that the effective 
viscosity depends on their relative importance 
The ratio in which the two modes of propagation are 
operative may be determined from thermodynamical 
considerations, combined with certain simple sup- 
positions regarding the constitution of a hqum 
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We shall assume that the state of aggregation of the 
molecules in a liquid is of a composite character 
some of the molecules are quite free to move, and may 
be termed ‘ vapour molecules the others are 
attached to each other somewhat as in a crystal, and 
may be termed " crystalline molecules In deter- 
mining the proportion of the two types, we shall 
consider only binary encounteis between molecules 
Let Fj be the work required to separate a pair of 
molecules of the first type, and E, those of the second 
type Then applying Bolt^mann’s distribution law, 
we may as a first approximation, take the relative 
proportion of the two types of aggregation in the 
dissociation equilibrium to be as e fi/Kr to where 

K IS the gas constant and T the absolute temperature 
The next sfep is to determine the rate of transport of 
momentum through the medium In the ‘ vapour ” 

C l of the aggregation the transport occurs by 
ily movements In the ‘ crystalline ’ part the 
rate of transport may be considered to be practically 
infinite The effective rate of transport in the liquid 
IS therefore greater than in the vapour at the same 
temperature and pressure in the ratio efi/sT/fl*!/"* 
The viscosity of the liquid is therefore given by the 
formula iji, quid ,, Since Ej Ej it follows 

that the viscosity of the liquid will dimmish with 
rising temperature 

Ihe next step is to determine the absolute magni- 
tudes of the enerey constants E, and E^ As was first 
pointed out by Sutherland, in the cases of gases and 
vapours the attractive forces between the molecules 
tend to increase the frequency of collisions and thus 
diminish the viscosity The matter has been further 
examined by Chapman who has shown that Suther- 
land s constant is one sixth of the mutual potential 
energy of the molecules when in contact It is con- 
venient to use an amended form of Sutherland’s 
formuli and write 

It e 

where L, is another energy constant hrom Chap- 
man’s work It would ajmear that Ej — 6E, and we 
may also take E, -E, Hence, finally, we have 

llUluid— llniour 

r , may be found from the data for the viscosity of 
vapour at different temperatures, and the formula 
thus enables the viscosity of the liquid to be calcu- 
lated a priori 

lo illustrate the matter, it will suffice to take the 
case of benzene as an example The table shows the 
viscosity of liquid benzene at different temMratures 
as determined by Thorpe and Rodgers, and also as 
calculated from an empirical equation of the type 


Viscosity of Benzen; Liquid 
A -=00000951 B = i237 


Temper,tun. 

Calculated 

Viscosity 

Observrd 

ViKosity 

Dillerencc 

767“ 

0 00781 

0 00789 

+ 8 

1346 


000717 

0 00634 

+ 3 

19 39 


25 9<> 

0 00595 

0 00595 


3^ 07 

0 00549 

0 00547 


38 47 

0 00504 



45^ 

0 00464 

0 00461 

-3 

5X 66 

0 00429 

0 00429 


57 37 1 

0 00403 

0 00402 

- I 

6329 1 

0 00377 

0 00377 


6941 i 

000353 

0 00354 

M 

73 36 

0 00332 

0 00333 

+ i 


Viscosity of benzene vapour at 100® C *.0*0000930. 
5 £i calculated from the value at 212 5® C is 1300. 




NATURE 


533 



It will be seen that the formula represents the 
viscosity of the hquid withm an average error of 
2 parts m a thousand , and that the constants A and 
B are in fair agreement with the values calculated 
from the data for the viscosity of the vapour An 
empirical formula of the type A«»/r is found to 
represent closely the variation of the viscosity of 
many hquids, especially at the higher temperatures 
As we have assumed that the " vapour ’ molecules 
are identical with those actually found in the gaseous 
state, we cannot expect the experimental constants 
A and B to agree exactly with those indicated by the 
theory outhned m this note in all cases Consider- 
able deviations actually occur in the case of ‘ as 
sociated " liquids, m which presumably the effect of 
the molecular fields of force cannot be handled so 
siiMly 

Ine further discussion of this question and of 
the extension of the theory to the case of dense 
vapours on one hand, and to supercooled hquids 
and amorphous solids on the other hand offers a most 
interesting field of research The treatment suggested 
can obviously be improved in several directions 
especially in the discussion of the dissociation equi- 
librium between the two types of molecules and the 
effect of high pressures on the viscosity of liquids 
could probably be explained by a more exact in- 
vestigation C V Raman 

210 Bowbaraar Street, 

Calcutta India, March i 


Colour Temperature and Brightness of Moonlight 
Our more complete knowledge of full or black body 
radiation embodied m Planck s law makes it possible 


With the same pyrometer data we can also deter- 
mme the brightness temperature of the moon for a 
given wave-length that is, determme the tempera- 
ture of a black body which has the same brightness 
or intensity for the same small wave-length interval 
chosen for comparison Thus with a red glass 
screen transmitting an average or effective wave- 
length of o 665 /», we may determme the brightness 
temperature of the moon for this wave length It 
IS also possible, from the data thus obtained and the 
brightness of a black body to calculate the brightness 
of the moon m candles per square centimetre Thus, 
knowing the illumination due to the sun, the reflectmg 
power of the moon for sunlight may be calculated 
The data determmed from these vanous observa- 
tions and calculations are shown m the following 
table 

Colour temperature of moonlight 4125 abs 
Brightness temperature (X = o 665 jn) 1575 abs 
Brightness for total light o 25 caudles /cm • 

Keflecting power for total light o 07 

The difference in colour temperature between the 
sun and sunlight reflected from the moon, 5600° and 
4125“ respectively, indicates that the observed area 
of the moon reflects selectively, the coefficient being 
about twice as large at the red end of the spectrum as 
at the blue The greater difference m brightness 
temperature of these two is due to the low albedo or 
average reflecting power of the moon s surface 

W E Forsythe 

Nela Research I-aboratones 
National Lamp Works 
Cleveland Ohio 
I March 21 


to speak of the temperature of radiation as well as the 
temperature of radiating bodies Thus the tempera | 
ture of any visible radiation is the temperature to 
which a black body must bo raised to emit light as 
nearly as TOssible of the same integral colour or 
quality as that of the radiation in question 

The necessary ‘ colour matches ’ involved in 
comparisons of a given radiation with that of a black 
body at a known temperature may be easily and 

n 'e accurately made with a contrast photometer 
lation temperatures thus determined are called 
" colour temperatures " The colour temperature of 
the zenith sun as seen from the earth, according to 
Abbot's bolometnc data which extend into the mfra 
red spectrum, is 5600“ abs If correction is made for 
the absorption of the earth’s atmosphere, we get a 
value of 6500" abs for the colour temperature of 
sunlight above atmospheric limits When a contrast 
photometer is used for making " colour matches ’ to 
determme colour temperature, a black -body source 
at a corre^nding temperature is necessary for com- 
parison To avoid the necessity of a comparison 
mack body at very high temperatures, advantage 
can be taken of Planck s formula for black -body 
radiation for computmg a distribution of intensities 
in the visible spectrum which will ^ve the mtegral 
colour of the source under exammation, as measured 
by an optical pyrometer with monochromatic 
screens 

Jhis procedure was followed in some observations 
,, made to determme the colour temperature of moon- 
light The disappearing filament pyrometer with 
bhie and red glass screens was foensra on one of the 
^ brighter portions near the centre of the full September 
mMn, 1916, when near the meridian These readings 
-'Were repeated under nearly the same conditions a 
year later The colour temperature found for moon- 
Ught on the two evenings m question agreed to 
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Botanical Aepeets of Wegener’s Hypothesis 

In the account which appeared m Nature of 
January 27 p 141, of the discussion on the distribu- 
tion of life m the southern hemisphere which took 
place before the Royal Society of South Africa, I am 
said to regard the botamcal evidence as completely 
opposed to Wegeners theory Ihe remainder of 
the article generally followed the official report issued 
by the society 

My point was that the ancient phyla, with 
excellent means and ample time for dispersal, 
are generally valueless as indicating former land con- 
nexions On the other hand, the distribution of the 
modem groups especially the Angiosperms, in the 
South Temperate sub continents took place m the 
mam after the disruption envjisaged by the Wegener 
theory Thus neither ancient nor recent groups 
give us any material assistance in cnticismg this 
suggestive hypothesis so far as concerns the 
relationships t^tween the South American South 
Afncan, and Australasian floras The botanical 
evidence for the southern hemisphere is certainly 
not “ completely opposed " to Weber’s theory it 
simply does not provide any cntical test of that 
theory, so far as 1 can see at present 

R H Compton 

National Bptanic Gardens, 

Kirstenbosch, Newlands, 

Cape Town, 

February 26 


I ACCEPT Prof Compton’s correction of t 1 ;ie phipMi 
" completely opposed , it is perlmps too strong w 
term to have used- Pfof Compton’s howevet. 
at least admits thai^ t2ie evidence from the botanical 
side IS valueless as a critical, test fw or againa^ 



534 


NATURE 


[April 2I, 1923 


Wegener’s hypothesis, and emphasises the fact that 
supporters of that hypothesis must look elsewhere 
than to the facts of animal and plant distribution for 
positive evidence in its support Zoologists and 
botanists are dependent on the geologist and geo- 
physicist for the correct interpretation of the pa&eo- 
geographical changes which have taken place in the 
earth, and must be guided by them in selecting the 
basis on which the known geographical distribution of 
hving forms can be explained 

Thf Wriiek of the Article 


Use of the Triode Valve In Spectrometry 

The three electrode valve ofiers a very simple 
and trustworthy method of amplifying the small 
currents produced in the thermopile of an infra-red 
spectrometer Bright lines are more readily picked 
up and the limits of absorption bands determined 
with greater certainty with a valve and telephone 
than with a galvanometer Moreover the valve is in- 
stantaneous in action while a sensitive galvanometer 
takes an appreciable time to give a trustworthy 
Indication — so much so that the fainter lines are apt 
to be missed when using a long-period galvanometer 
In the thermopile circuit an interrupter is necessary 
this may take the form of a steel wire maintained 
ui vibration electrically to which is attached a 
small wire dipper making contacts through a cup 
containing mercury The interrupted thermopile 
current is passed through the primary of a small 
step-up transformer the secondary of which is 
connected to the grid of the valve 
For q^uantitativc work the thermopile current is 
balanced by a potentiometer, a minimum of sound 
m the telephones indicating the point of balance 
The valve has a further advantage over the galvano- 
meter in that it IS unaffected by vibration or stray 
magnetic fields The use of a valve for such work 
would seem to have many other applications, and 
to this end further experiments are being earned 
out L Bellingham 

71 Hornsey Rise, 

London, N 19, 

March 22 


The Release of Electrons by X rays 
In his interesting article, " Recent Advances m 
Photographic Theory,” in Nature of March 24, Dr 
Mees touches upon the nature of X-rays and the 
mechanism of their production, and quotes Sir William 
Bragg s analogy of the plank of wood dropped into 
tlie sea 

I believe that Sir William Bragg put forward this 
analogy in a Robert Boyle Lecture, rather with a 
view towards successfully visualising the electron- 
X-ray process than of provmg an individual relation- 
ship between them One is tempted to say that an 
analogy never proves anything, although it may be 
thoroughly illuminating 

It 13 an extraordinary fact that a beam of X-rays 
will release electrons from an object which they hit, 
with just the veloaty of the stream that origmates 
the rays , it appears probable from energy considera- 
tions that this relation cannot hold down to the 
individual electron, so it ihight not be unprofit- 
able if expenments were directed towards findmg the 
hmitmg strength of the stream of electrons for Ae 
production of X-rays » S Russ 

Physics Department, 

The Middlesex Hospital, W 1, 

March 26 
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The Magnetic Disturbance of March 24-25 

A CONSIDERABLE magnetic disturbance occurred 
on March 24-25 as recorded by the Stonyhurst 
magnetographs There was no marked sudden com- 
mencement of the disturbance, but the decimation 
magnet began to move steadily towards the W , 
accompam^ by a decrease in horizontal force, be 
tween the hours 8 and q G M T The declination 
magnet attained the extreme limit of its westerly 
movement at 13 h 14 m , when it beg<ui to move 
gradually towards the E At 17 h 12 m a period of 
rapid oscillations commenced on the declination 
magnet On the horizontal force magnet the de- 
crease in force was succeeded, at 12 h 2^ m , by an 
increase A very rapid oscillation of increase and 
decrease occurred between 17 h 2 m and 17 h 18 m , 
the range bemg 88 y {i y-sio-‘ C G S unit) 

A quieter period ensued on the declination magnet 
between 18 h 24 m and 21 b 12 m while the hon 
zontal force magnet after the rapid oscillation at 17 h 
2 m , showetl a gradual decrease in force, which 
reached its limit at 18 h 48 m A remarkable rapid 
oscillation, to E and return to W , occurred on the 
declination magnet, between 21 h 12 m and 21 h 
26 m the range of the oscillation being 38' This was 
accompanied on the honzontal force magnet by an 
even more noteworthy rapid oscillation of increase 
and decrease of force of range 1897 between 21 h 
24 m and 21 h 50 m 

The only other notable feature of the disturbance 
was a bay in both elements between March 25, 2 h 
12 m , and 3 h o m , the range in declination bemg 
16' and in horizontal force 97 7 Tlie more violent 
phases of the stonn had ceased by March 25, 8 h 
Ihe extreme ranges were in declination i® 6', and in 
horizontal force 238 7 The vertical force magnet 
showed a general movement, with oscillations, of 
increase and decrease of force between the hours 
March 24, 17 h 12 m, and March 25, 4 h 24 m This 
would indicate the penod of the greatest activity of 
the disturbance The sensibility of the magnet is 
uncertain, but the extreme range was about 80 7 

A disturbed period in magnetic activity occurred 
on February 25-28, so that this storm follows after an 
mterval of 27 days, the synodical rotation period of 
the sun But the solar surface has been unusually 
quiet during the past two months at least so far as 
spots, which have been very few and of small area, 
and faculse, which have been very faint, are con- 
cerned The connexion of these disturbances with 
solar phenomena will require further elucidation 
Father Dechevrens, S / , recorded strong earth- 
currents at his observatory St Louis, Jersey, during 
the February disturbance It will be interesting to 
hear of any observations of aurora borealis 

A L CORTIE, SJ 

Stonyhurst College Observatory, 

April 3 


Pressure of Fluidity of Metals, 

Mr Hugh O’Neill, m his letter m Nature of 
March 31,0 430, gives what he calls H», the " ultimate 
hardness ' of tin, zme, and steel On refemng to 
my letter at p 17 of Nature of January 6, it wiS be 
seen that H is there used for H«, and that the jpressure 
of fluidity the ultimate hardness The units 

of H, given at p 430 are evidently kilograms per 
sq mm Expressing these in kilos per sq cm and; 
multiplying by 2 we obtam the following valued of 
the pressures of fluidity as calculated by Mr O'NetU 
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by means of his equation given at p 773 of Naiure 1 
of December 9, 1922 I 


fin 

Stcil A 
Steel Soo 


Kilos per -Lq cm 

t 080 
5000 
lU 200 
600 


I have recently {with the generous aid of Mr 
R H H Stanger of the Hroadway lesting I abora 
tones, and the following firms who prepared and 
presented the necessary three specimens of each 
metal) determined the pressures of fluidity of several 
metals by direct experiment, so it will be interesting 
to compare the results remembering of course that 
the specimens v, ere not made from the same piece of 
metal as those used by Mr O’Neill In the case of 
my tests the three specimens of each metal were made 
from the same piece 

The British Aluminium Co I td supplied the 
specimens of aluminium 

Messrs David Colville and Co Ltd supplied the 
specimens of mild steel 

Messrs Dewrance and Co supplied the specimens of 
tin lead, and zinc 

1 he Flliolt s Metal Co 1 td supplied the specimens 
of copper 

The Muntz's Metal Co T td supplied the specimens 
of Muntz s metal 

The experiments were made not merely to determine 
the pressures of fluidity, but also to test an hypothesis 
to account for the phenomenon of pressure of fluidity 
This hypothesis is far too long to reproduce here but 
It will be found in the Transactions of tlie bociety of 
Engineers for the quarter January March 1923 It 
connects the pressure of fluidity with the ultimate 
shearing and tensile strength of the metal and was 
devised in connexion with experiments with clay 
and then found to apply to plastic metals as well 

If fi be the pressure of fluidity m kilos per sq cm , 
/ be the shearing stress in kilos per sq cm 
c be the ultimate tensile strength m kilos per 
sq cm 

then the hypothesis shows rationally on the assump 
tions made that 

P^3 68c+5 2i/ (1) 

The pressures of fluidity were determined ty means 
of cylindrical specimens 70 mm in diameter and 70 mm 
high using a flat nosed punch 10 mm in diameter at 
the end and reduced in the shank to 9 mm so as to 
clear the sides of the hole 


M... 


/ 

* KitUy'’^ 

lit! il \ alu« uf 

> 


I,ead till allo> 

Aluminium 

m 0 

827 

3^6 

4380 

i 

aoo4 : 
2990 

1.333 

I 3f>7 

4013 

10 860 
(16 8oo)* 
(23 140)* 

1 7^ 

6,045 

15390 

33960 

31633 

+ 373 
+377 

1-33 6 
-1-30 3 

Mean t- 30 3 

HI 


HI 

l7,76ol 

4 707 



All •trejMs are fn kiloframs per sq cm 
• These ate not expenmeatal values but merely predictions 


The relation git^en by equation (i) thus on the 
average gives results which need reducing by 30 per 
cent to arrive at the actual values, and the maximum 
departure from this mean is 3 3 (aluminium) 
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7 inc IS A rank outsider as regards this hypothesis ! 
But zme has no plasticity It did not elongate or 
show any contraction of area under a tensile force 
In shear even it failed by tension, and when the 
pressure of fluidity experiment was made, the 
specimen gradually burst by yielding m tension on 
several vertical planes 

With regard to the variation of the figures m the 
last column it must be remembered that these 
depend on the experimental values of / and c which 
themselves vary For example in the case of the 
shearing tests two experiments were made with each 
metil tlie plines of shear being about one inch apart 
on the same specimen I or all this the values of / 
differed by 4 3 per cent and 5 s per cent m the cases 
of tin and aluminium respectivdv 

A S h Ackukmann 
17 Victoria Street, Westminster S W 1 
March 31 


Use of the Millibar in Aerodynamics 
The millibar introduced by Sir Napier Shaw into 
British meteorology brings the same drastic simphfi- 
cition into the nument il iclations between pressure 
and velocity in aeronautics 
The accompanying diagrim (ITg i) shows the 



pressure distribution round a wing profile calculated 
in accordance with Joukowsky s theory 

In ( O S units p~pt~y (u,*-i;’) dynes/cm* or 
microbars where p, v are the variable pressure and 
velocity at points on the prohle, p^ the values at a 
distance and p the density of the air 

r xpressing p and v m M Kg b units which are 
more convement for aeronautical measurements 
pressure = ip (ug*- 1*) m kg s "‘m -• 

- ip (Ug* io‘* - u* io'*)mb 
= kp 10 (vg* 10 *~t)* lo'*) megadynes/m * 

The last two forms lend themselves to computation, 
since flying speeds usually he between 10 m /s and 100 
m /s The absence of all extraneous factors save 
integral powers of ten is sufficient proof of the practi- 
cality of Sir Napier Shaw’s action 

In the minority of cases where the forces considered 
are produced by the action of gravity on know'n 
masses they are easily transformed, for the mega- 
dyne IS 10/9 81 - I 02 kgin weight, and the mtlhbar k 
1000/981 -- 1 02 cm head of water with an accuracy 
amply sufficient for aeronautical measurements 

A R Low 

I,r>ndon, March 22 
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The Sun>Cult i 

By Aylward M 

II 

TT has often been mamtamed that the Aton cult 
A instituted by Okhnaton (AmenSphis IV ) displays 
non Egyptian features and is in a large measure the 
product of foreign influences I hope, however, clearly 
to show here that m the main it is the outcome of certain 
tendencies of the old solar religion discussed m the 
previous article — tendencies which had begun to 
manifest themselves so far back as the Old Kmgdom 
which came increasingly into evidence during the 
Middle Kmgdom and the eighteenth dynasty, and 
finally found m the teaching of King Okhnaton a some 
what particularised expression 
It was pomted out in the first article that the sun 
god, owing to the political and religious importance 
of Hehopohs became at a very early date the State god 
of Egypt, and that the priests of a number of the local 
gods m order to enhance their prestige, identified them 
with the sun god, the goddesses who were associated 
with these gods being identified with Hathor, the sun 
god s consort I here was also, it must be noted, a 
distinct tendency to identify the various divinities 
with one another, thus considerably reducmg their 
number as separate entities in the Pantheon AH this 
combined with the prevailing uniformity in the structure 
and equipment of the temples, the temple liturgy, and 
the organisation of the priesthood — a uniformity due to 
the predommant mfluence of Heliopolis— fostered the 
growth of monotheistic or, anyhow, henotheistic ideas 
During the Middle Kmgdom when a Theban line 
of kmgs ruled over a united Egypt Amun, the local 
md of Thebes, was identified with the sun god, bcmg 
henceforth known as Amunre As a result of the 
imperul expansion of Egypt under the Theban emperors 
of the eighteenth dynasty, the sun god, ongmally the 
national god of Egypt and the prototype of the Egyptian 
Pharaoh, became m the person of Amunre* a world- 
god and a world ruler Thus the victorious Tethmftsis 
III says of Amunre* that ‘ he seeth the whoU world 
hourly ’ A hymn m praise of the sun-god, wntten m 
the reign of Amenophis III the father of OkhnatSn, 

S eaks of the sun god as " the sole lord taking captive 
1 lands every day, as one beholding them that waUc 
therem ’ The once merely national god has thus 
become a deity who exercises umversal sway and 
possesses universal vision 

But the god of this hymn is not only the aU-powerful, 
all-seemg ruler he is iso the beneficent protector and 
sustamcr of manfand— “ the valiant herdsman who 
dnvies his cattle, their refuge and the giver of thar 
sustenance ” It will be remembered, of course, that 
the sun god appeared already m the hterature of the 
sevrath to eighth dynasties m the guue of “ the shepherd 
(or herdsnian) of men ** This sam^ hymn further 
emphasises the sun-god’s beneficent nature m callmg 
him ‘ a mother, profitable to gods afid men ” As is 
so frequently mamtamed in the religious literature of 
the Imperial Age, this hymn also asserts that the sun- 
fOd IS Ae source of all, mcludmg his own, bemg 

1 ’ ContuHwd fibm p 503 
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“ Thou art the craftsman shapmg thme own limbs , 
fashioner without bcmg fashioned ” 

From this and other compositions it can be seen 
that the religious thought of the period just precedmg 
the reign of Okhnatdn was distinctly monotheistic in 
Its tendency It was only necessary to advance this 
tendencv a step or two further to arnve at actual 
monotheism This is what Okhnatdn did when he 
asserted definitely once and for all that the sun-god 
was not only the supreme and universal god, but also the 
only God~an assertion that had never been definitely 
enunciated by the theologians who had preceded him, 
but had only been sporadically and somewhat vaguely 
hinted at by them 

The universality of Okhnaton s god is clearly set 
forth m the famous hymn, which so closely resembles 
the 104th Psalm, and of which the king claims, probably 
with right to be the author The sun god is represented 
as the All Father, the source of all life He it is who 
has created the different nations and assigned them their 
divers complexions and languages He has also pro 
vidcd for their sustenance, making the Nile to well up 
out of the nether world to water the land of Egypt, 
but setting a Nile in the sky for other peoples, whence 
It comes down as rain Thou didst make the distant 
sky in order to rise therein, in order to behold all that 
thou hast made All men see thee before them, 
for thou art Aton of the day aloft 
There has been a certain amount of controversy as 
to whether Okhnatbn was actually himself responsible 
for the establishment of this monotheistic sun-cult 
As has been stated at the begmnmg of this paper, some 
scholars incline to the view that the Aton cult is 
distinctly of foreign ongm and that its being established 
as the State religion was due to the mfluence of Tyi, 
herself a foreigner, by whom her son Okhnaton was 
completely dommated Others agam, have mamtamed 
that the establuhment of this cult was due to the 
successful intrigues of the Hehopolitan pnests, who, 
attaming the ascendancy over a weak kmg, temporanly 
regamed the religious hegemony of Egypt 
Those who take the view that the religious revolution 
was the work of Tyi and foreign mfiuences, or of aa 
mtngumg priesthood, find the mam support for their 
respective theones m the fact that the body, supposed 
to be that of Okhnatdn, is that of a man who could 
not have been more than 25 to 26 years old when hfr- 
died, while the skull shows distmct signs of hydro- 
cephaly, mdicatmg that the person m question was 
weak mtellectually As Okhnatfin is known to have 
reined for more than sixteen full years, he can, if this 
is his body, have been only ten or eleven years 
when he came to the throne and the religious revolution 
b^, and only sixteen or seventeen when he definitely 
broke with the pnests of Amun, changed naihe 
from Ameidiotpe to OkhnatOn, and deserted 
and founded his new capital at El-Amdma Yet 
before this change in natne and residence two o|- fuf 
daughters, as a relief distmctly shows, were id ** 
to accompany him when he ofi^t^ at 
liturgy, and, moreover, before the aforosud 
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took place, t e before the sixth year of his reign, we 
happen to know that Okhnaton celebrated the so-called 
ied-festival, a festival marking the 30th anniversary 
of the Pharaoh having been designated heir to the 
Arone Had it not been for the age-hmit imposed by 
Okhnaton’s supposed bodv, we should naturallv have 
imagmed, in view of this last piece of evidence, that 
when he succeeded his father, Amenophis III , he must 
liave been at least 24 or 2? years old 
As a matter of fact, however, though the coffin m 
which the body was found was beyond question made 
for OkhnatOn, yet the body itself is almost certainly 
not his, the date of the objects found thereon, as Prof 
Sethe has recently shown, precluding that possibility 
There can be little doubt, therefore, that Okhnatbn 
was a full-grown man when he came to the throne, 
while at the time of his break with the priests of Amun 
and his shifting of the capital to Middle Egypt he was 
more than 30 years old, and accordingly at the height 
of his intellectual and physical vigour The fact that 
Okhnaton’s supposed body is not his at all also disposes 
of the theory that he was weak mentally There is, 
therefore, no necessity whatever to suppose that the 
new faith, which contemporary records so closely 
associate with the person of the king and which he was 
certainly quite old enough to have formulated, was 
the product of foreign influences during a regency of 
Tyi, nor yet of the Heliopohtan priesthood strugglmg 
for a religious and political supremacy That Okhnaton 
really was a man of exceptional mental gifts and high 
ideals — Breasted calls him “ the first individual m 
history” — is evident from that remarkable portrait of 
him found at i 1- \marna in 1912 and now m the Berlin 
Museum All who see it arc impressed by the beauty 
of tlie features and expression the thoughtfulness per- 
vading the whole countenance 
We need not, however, go to the other extreme, as 
some writers hav c done, and regard the love of right- 
eousness and the beneficence attributed to Okhnaton’s 
god as primarily the expression of the king’s own ideas 
and feelmgs On the contrary, as has been pointed 
out in the preliminary article, these are the very 
qualities assigned to the old Heliopohtan sun-god 
How far, indeed the old solar religion had advanced 
m these particular directions, even before the Middle 
Kingdom, is especially evident m a literary ( omposition 
of the ninth to tenth d>nasties, to which by an over- 
sight no reference was made in the above-mentioned 
article In one portion of the work m question the 
ancient writer speaks of men as “ the flocks of God 
(i e the sun-god) ” God, he goes on to say, “ made 
heaven and earth at their (t e men’s) desire He 
checked the greed of the waters, and made the air to 
give life to their nostrils They (men) are His own 
images proceeding from His flesh He arises in heaven 
at their desire He sails by (1 e in the celestial solar 
barque) in order to see them When they weep 
He hcare’th How hath He slam the frowwd of 
heart ? Even as a man smitcth his son for his brother’s 
sake For God knows every name ” * In the pre- 
ceding section of the same work we read that “ more 
acceptable (to the sun-god) is one righteous of heart 
than the ox of him who doeth iniquity ” 


That Okhnaton’s sun-cult is nothing more than a 
sjiecial development of the older sun-cult becomes 
only more evident the further one pursues one’s re- 
searches In the earliest stage of the cult the god 
appears simply m the guise of the Heliopohtan sun-god, 
Re'-IIorus of the Two Horizons (Re'-Harakhte), with 
whom indeed, as we shall see, he was actually identified 
As such he is depicted as a human figure with a hawk’s 
head surmounted by the uraeus-encircled sun’s disk 
later on, however, but before the migration of the 
court to El-Amarna, the mode of representing the god 
was entirely changed He was depicted as a solar 
disk, from which descend ravs termmating each m a 
human hand— these hands being the only trace left 
of the old anthropomorphism, if they are not, as is 
quite likely, simply an expression of poetic fancy 
Ihe uraeus was also retained, sometimes hanging from 
the disk, generally, however, rising up from the bottom 
edge towards the centre, though it was of no religious 
significance, but merely the emblem of kmgship — 
Okhnaton’s deity bemg not only the world-god but 
the world-king 

The name of the new god in ordinary everyday 
parlance was pa Atm, “ the Aton,” aton (:/«) being 
the word used then and earlier to denote the visible, 
physical solar body, though, as Sethe points out, the 
word seems occasionally to have been employed, even 
before Okhnatbn’s time, to designate the sun-god him- 
self Generally, however, it just denotes the sun as 
a natural phenomenon or cosmic body, as distinguished 
from the god dwelling m it, a sense in which the word 
Re IS never used 

According to the old theological teaclimg the physical 
sun was simply the embodiment of the god Thus we 
read of “ Atum (the sun god) who is in his aton," 

“ Re' whose body is the aton," and him ‘ who lightens 
the Iwo Lands (Fgvpt) with his aton ” In fact, it 
was exactly on account of the veiv definite meanmg 
of the word aton, Sethe maintams, that OkhnatSn 
chose It as the designation of his god , for the new 
religion was entirely matcnaliatic in its lonccption of 
the Supreme Deity, m marked contrast to the— it must 
be confessed — much 1 lore spiritual conception of the 
old religion Indeed it is just here that Breasted has 
gone astray when he asserts that “ it is evident that 
the king was dcifymg the force by which the sun made 
Itself felt on earth,” * an assertion that is based on a 
mistranslation of the Aton’s official nomenclature (sec 
below) On the contrary, it was the actual cosmic 
body, the physical sun itself, not a mysterious power 
incorporated in it or working through it, which 
0khnat5n made his subjects worship 

In addition to the ordmary name, the Aton, the god 
also bore an official or formal designation, the words 
composing it constitutmg a short profession of faith — 
a compressed creed This designation, which, on 
account of the god’s world-wide kingship, was, like 
the two names borne by every Pharaoh, enclosed m 
two cartouches, appears in two forms, an earlier and 
a later The earlier, which dates from the very com- 
mencement of the reform, and continued in use untd 
after the seat of government had been moved frdil^ 
Thebes to El-Amama, is as follows — “ Liveth Re'- 


ll a h Gardiner, ' New literary Wodu irom AoiSenV Egypt,” In /ntmwl 
tfBtyptiM XivAaoJogv, voL i p 34 
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Horus of the Two Horizons, rejoicing in the honzon, 
in his name Shu who is Aton ’’ The new god is thus 
identified with the two forms under which the sun-god 
was known both before and after the reign of Okhnaton 
— Harakhte ( = Horus of the Two Horizons) and Shu 
The epithet “ rejoicing in the horizon ” is not, Sethe 
points out, an invention of Okhnaton’s, but appears 
earlier m the eighteenth dynasty as a description of 
the sun-god Shu, originally personified space, was, 
as Sethe also points out, a common appellation of the 
sun-god from the Hyksos period onwards, and never 
(certainly not as written m this cartouche with the 
sun-detcrminative) can be used in the sense of “ heat ” 
or “ splendour,” as Breasted and Lrman respectively 
have supposed Sethe rightly maintains that the 
prominent feature in this official nomenclature is the 
clement Re'-IIarakhte, the name of the Heliopolitan 
sun-god, all the rest, even the name Aton, being purely 
subsidiary 

The later official designation, which came into force 
apparentlv soon after the eighth vear of the kmg’s 
reign, is marked by certam significant changes It 
runs as follows — “Liveth Re’, the ruler of the Two 
Horizons, who rejoices in the horizon, in his name 
Father of Re , who has come as Aton ” 

It will be seen that Horus and Shu, names which 
Okhnaton perhaps thought were too definitelv associ- 
ated with the old religion, have been struck out and 
replaced by two epithets, “Ruler of the Two Horizons ” 
and “ hather of Re' ” The name Rc‘, which has not 
been interfered with, had been, as Sethe pomts out, 
a regular element in the Pharaoh’s first cartouche 
ever smee the fifth dynasty, and as such was of no 
theological significance Also the king evidently had 
no objection to this old name of the sun-god For 
esample, he still retamed the roval title Son of Re* , 
Re* appears as an element in his owm first name and in 
the names of his two daughters , two temples or shnnes 
associated with his mother Tyi and his daughter Men- 
taton bore the name “ Shade of Re' ”, and the king him- 
self, like other Pharaohs, is officially spoken of as Re* 

The element “ Father of Re* ” in the god’s official 
designation is interesting, taking as it does the place 
of Shu Shu, accoiding to the old Heliopolitan 
theology, was the son of Re', and as such he actually 
was assigned that title It would, Sethe suggests, have 
been scarcely tolerable to the founder of the new re- 
ligion that Aton, the creator and author of all bemg, 
should be regarded as the son of Re*, the sun-god of 
the old religion OkhnatSn therefore asserts that his 
god IS the father of Re', i z he makes him cosmically 
older The fact that the god is called Re*, and, at the 
same time, the Father of Re*, reminds one of the old 
epithet of Amun, Bull of his Mother, which simply 
means that he is self-created, that is, that he was not 
begotten by another Sethe rightly mamtams that 
though this epithet has a polytheistic touch about it, 
OkhnatSn would have been as little conscious of this 
as were the Christian Fathers when they formulated 
the doctrine of the Blessed Trmitv 

Sethe directs attention to another verv mterestmg 
point m this later designation of the god “ To come,” 
he says, “ has obviously here, as so often, the meaning 
of * to come again ’ The Father of Re* m question 
is thought to have come agam after he had obviously 
NO. 2790, VOL 111] 


disappeared or had been mistaken for another through 
man’s ignorance, and indeed he has come again in the 
form of the apparently new but m reality primaeval 
god of AmenSphis IV ” 

Let us now consider briefly the temples of the Aton 
erected at El-Amarna and the liturgy celebrated therein 
The mam difference between the temples of the Aton 
and those of the old Solarised religion lies in the fact 
that the former seem to have been roofless There 
were thus no columned halls and dark, mysterious 
sanctuaries with their surrounding chambers, the place 
of these being taken by a series of mam and subsidiary 
courts lying behmd the forecourt and leading one out 
of another The reason for this architectural change 
was that Okhnaton permitted no cultus-image of his 
god to be made, not because he was an iconoclast or 
afraid of idolatry, but because his conception of God 
was so mtensely materialistic The Aton, as already 
pointed out, was the actual physical sun, the cosmic 
liody Itself, not a divinity dwelling in that body and 
manifesting himself through it, and therefore ready 
similarly to manifest himself through a cultus-image, 
which was “ the body ” of the divmitv it represented, 
according to the ideas of the ancient theologians — as we 
should express it, the divinity’s embodiment Offer- 
ings had, therefore, to be made direct to the god m the 
sky, a procedure which necessitated a roofless temple, 
for no roof must intervene between the god and the 
offenngs held up to him and laid on the altar 

Despite this complete break witli the old concep- 
tion of the mdwellmg presence of the god m the 
temple-sanctuary, — a conception which brought the 
god so near to his priests and worshippers — it is remark- 
able how closely m many respects the general plan and 
equipment of the traditional Egyptian temple were 
adhered to, a clear indication that there were no direct 
foreign mfluences at work m the new religion , indeed, 
the architecture down to the very last detail is purely 
Egyptian We still find the pylon with its two be- 
flagged towers and the great forecourt with its large 
stone altar in the midst ♦ — the forecourt being colon- 
naded m the case of the temple bearing the name of 
“ Shade of Re* of the Queen Mother, the Great Royal 
Wife, Tvi ” Evidently, too, the rearmost court of all 
m the Aton-tcmples, which occupied the place of the 
sanctuary in the ordinary Egyptian temple, was re- 
garded as particularly sacred Agam statues of the 
kmg and also of the queen were set up as heretofore 
in different parts of the temples, the kmg and queen^ 
being thus enabled, so it was thought, to functioitl 
perpetually as worshippers and offerers, or conversely 
as the recipients of worship and offermgs Yet agam, 
before the entrance to what N de G Davies calls “ the 
inner temple ” of the Aton stood eight tanks of water 
for the purification of those who entered it Such 
tanks or pools of water were, as pointed out in the 
preliminary article, a characteristic feature of the old 
Heliopolitan sun-cult Finally, the “ mner temple ” 
was called the House of the Benben, the benien being, 
as we have seen, the sacred pyramidion m the great 
sun-temple at Heliopolis Curiously enough, in the 
representations we possess of Okhnatbn’s Aton-temples, 

* By »n ov»t»i«ht no tefennee w»s made in the account of an ordinary 
Egyptian tenmle, given In the mliminaty article, to the stone altar that 
always stood m the colonnaded toreoourt 
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no obelisks (whirh were so closely tassociated with the 
old sun-cult) are depicted as standing before the mam 
entrance or elsewhere in the sacred precincts How- 
ever, we know that Okhnatbn erected an obelisk in 
honour of Harakhte-Aton at Karnak, probably in 
connexion with his jied-festnal celebrations * 

The \ton-temple liturg> itself is clearly the old 
temple liturgy adapted to the new ideas and new 
requirements As there was no rultus-image, there 
was no place in the new worship for the toilet, 
or indeed manv of the pre-toilet, episodes of the 
old liturgy The worship of the Aton seems to 
have consisted mamlv in the presentation to the god 
of food- <ind drink-offerings perfumes, and flowers, 
and in the chantmg of hymns and in musical perform- 
ances in general But the ceremonies connected with 
the presentation of offerings were those of the old 
religion, the officiant consecrating the offerings in the 
time-honoured fashion,* e by extending over them the 
so-called Kherp-h&ton As in the old liturgy, this ritual 
act was preceded by the burning of imense and the 
pouring out of a libation of water , indeed, the burning 
of incense and the pouring out of a libation were, as 
m times past, the regular aci ompaniments of cverv 
act of offermg The liturgy was celebrated, as of old, 
to the accompaniment of the rattling of sistra, and also 
of other musical performances, vocal and instrumental 
Lastly, it should be pomted out, the ceremony of 
sweeping the floor — the removal of the foot-prints — 
before and after the celebration of the liturgy seems 
almost certainly to have been retained 

This article cannot be satisfactorily ton- luded with- 
out a brief discussion of two important questions that 
have already been touched upon in the preceding para- 
graphs, namely, OkhnatSn’s quarrel with the priests 
of Amun, and the theory advanced by some sc holers 
that in the establishment of the Aton-cult wc are to 
recognise a temporary restoration of the political and 
religious supremacy of the Hehopolitan priesthood 

Long before the tune of Okhnaton the Theban god 
Amim had been completely identified with the Helio- 
politan sun-god What, then, was the cause of the 
king’s rupture with the priests of Amun and his break- 
mg awav from all Theban influences ? 

It must be borne in mind that the monotheistic 
tendencies of the preceding period had in no way 
affected the customarv performances of the old in- 
stitutional religion Whatever mav have been the 
speculations and ideas of the learned and enlightened 
few, the worship of the gods was conducted in exac tlv 
the same wav as it bad been for centuries, without a 
single hint at a change in the traditional ceremonial 
OkhnatSn’s religious revolution, on the other hand, 
not only entailed a great change in the conduct of the 
temple services and far-reaching structural alterations 
m the temple buildings, but also, since the king would 
brook jio rival to his god, the suppression of all the 
festivals and other performances connected with the 
provincial cults and with the various cults established 
at the capital All this was a completdv new altitude 
in Egyptian religious experience, indeed we arc en- 
countering the “ jealous God ” for the first time in 
human history, several centuries before His appearance 
among the Hebrews The feelings both of the priests 

• Schifor in AmtUOu BmeUt tut 4m prmtntch Kufutttmmluntm xl 
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and of the masses of the people must liav e been deeply 
stirred by this attaik on their religious observances, 
particularly m so far as it affected the festivals cele- 
brated in honour of the local divmities, festivals which 
no doubt played as great a part in the lives of the people 
as do those celebrated in honour of the local Egyptian 
saints at the present day* In fact, there ran be no 
question that Okhnaton’s reform meant far too sharp 
a break with the past for his intensely eonservative- 
niinded subjects 

It should here be pomted out that so early as the 
reign of Tethmhsis III all the priesthoods of Egypt had 
been combined in one great organisation, with the high- 
priest of Amun at their head To the high-priest of 
Amun, therefore, ind to the priesthood of Amun as a 
whole, all the local priesthoods would have looked to 
champion their threatened rights, while in Okhnathn’s 
eyes this very high-prust and pnestliood would have 
appeared as the embodiment of all the forres of reaction 
against which he was struggling Herein lay quite 
sufhcicnt cause for his breaking away entirely from 
1 hebes and the 1 hclian god We must also remember 
that Okhnaton’s materialistic conception of the Aton 
was entirelv opposed to the — as already pomted out — 
much more spiritual conception of the sun-god formu- 
lated In the theologians of the old religion It was 
impossible to regard the 'lelinl corporeal and localised 
diyinity, such as Okhnathn maintained his sun-god to 
he as capable of identification with a being (or beings) 
who could manifest himself (or themseKes) m all 
manner of forms and m manv places Did the cause of 
tlie final rupture reside in this difference of conception 
as to the natuie of the Godhead ^ If so, we have here a 
foretaste of those great theological controversies which 
troubled the ( hristian Church of the first five centuries, 
and of the seventecntli-ccntcry wars of religion 

Let us now briefly consider the theory that in the 
mstituticn of the Aton-cult we arc to recognise the 
restoration of the political and religious supremacy of 
Heliopolis In view of all that has been set forth m 
the pretedmg paragraphs, the Udiopolilan sun-cult is 
clexrly to he regarded as the basis of the new religion, 
or rather as supplying all the material out of which 
the new edifice was constructed On the other hand, 
the particular shape that that edifice assumed must be 
regarded as tnc work of Okhnaton If the sun-cult 
had been offic lallv promulgated hv the organised priest- 
hood of Heliopolis or, as Borrhardt ’ suggests, of 
Hcrmonthis (Heliopolis of Upper Egypt [1 vmo Jfw']), 
Okhnaton, instead of founding an entirely new capital 
at H-Amama, would hue been obliged to install the 
seat of government in or verv near the actual oflicial 
centre of the religion he had adopted But he was 
able to act as he did, because the religion he professed 
was regarded as a completelv new religion, a special 
revelation to himself as he distinctlv asserts It was 
therefore not associated with anv particular locality, 
so he was free to make his capital m anv place that 
seemed to him to be most free from the old traditions 
and best adapted to his requirements 

Lastlv, just a few words on the frequently -made 
assertion that foreign influences arc disc cmible m the 

* Scr VV s Blarkmau I'«stival<i cclebratiog Local Saints in Modem 
Egypt ia /Jticovfrv, vol iv No J 7 pp it >4 
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Aton-cult That there are no traces whatever of such 
influences, but that the Aton-cult is in every respect 
essentially Egyptian, the facts set forth in this article 
must have made perfectly clear However, it is pos- 
sible that Okhnaton had foreign blood in his veins, for 
Prof Elliot Smith maintains that his maternal grand- 
father, luyu, IS distinctly non-Egyptian m type To 
this dash of foreign blood, therefore, may well be due 
the originality clearly displayed by OkhnatSn in the 
particular expression which he gave to a certain trend 
of religious thought prevailmg among his contem- 
poraries 
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Scientific Investigation of the Whaling Problem 

By Sir Sidney F Harmer, K B E , F R S 


T he Colonial Office has recently announced that 
the Discovery has been purchased by the Crown 
Agents for the Colonies, on behalf of the Falkland 
Islands, for employment in researches, principally on 
whaling, off South Georgia and the South Shctlands 
The Ihscovery was built for Capt R F Scott’s first 
Antarctic Expedition (1901-1904) She is a strong 
wooden vessel of about 700 tons register, and she has 
been chosen with special reference to her suitability 
for K e-work 

Subantarctic whalmg commenced at the end of 1904, 
at a time when the industry was regarded as almost 
obsolete, owing to the exhaustion of the old whaling 
fields It uicreased with so much rapidity that more 
than 10,000 whales were caught durmg the season 
1911-12 At first concerned almost exclusively with 
the humpback the operations are at present supported 
almost entirely at the expense of the much larger fin 
whale and blue whale Humpbacks showed an 
alarmmg decline m numbers after the 1911-12 season, 
though they have made some recovery during the last 
two whalmg seasons 

It should be realised that modern whalmg is earned 
on bv comparatively small steam vessels fitted with 
applianc es for the capture of the whales, the products 
of which are worked up by factories on shore or by 
larger steamers, the floating factories In either case, 
suitable harbours are required as bases, and the most 
favourable localities at present known are South Georgia, 
which lies to the east of the Falkland Islands, and the 
South Shetlands, which are farther to the south-west 
These islands are dependencies of the Falkland Islands, 
and are accordingly under Bntish jurisdiction 
As the result of several memoranda which were 
prepared in 1917 by Mr E R Damley, of the Colonial 
Offik-e, an Interdepartmental Committee on research 
and development m the dependencies of the Falkland 
Islands was appointed by the Secretary of State for 
the ( olonies in 1918 , and its report (Cmd 657) was 
published m 1920 The report contained a number of 
recommendations with regard to the mvestigations 
which were required , and the purchase of the Discovery 
IS the first practical result of tliese suggestions It 
should be mentioned that an earlier Anglo-Swedish 
scheme for the mvestigation of the same problems 
was abandoned on the outbreak of war m 1914 
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The object of the projected voyages is to obtain 
scientific evidence bearing on the whalmg problem 
generally, with the view of ascertainmg to what extent 
protective measures are required It has to be deter- 
mined, m the first mstance, what are the species of 
whales which are bemg hunted Although known to 
the whalers as humpback, fin whale, and blue whale. 

It IS uncertain whether these are identical with the 
northern whales known by the same names Whales 
arc migratory animals, and there can be no reasonable 
doubt that they visit the Antarctic Ocean in order to 
profit bv the rich food-supply of its waters, and that 
thev afterwards depart, fatter than when they arrived, 
to warmer waters, which are probably visited for 
breedmg purposes More definite mformation is re- 
quired with regard to these migrations, and it is hoped 
that it may be possible to obtain direct evidence by a 
system of marking individual whales 

The penod of gestation, the seasons when painng 
and birth take place, and the rate of growth after birth 
all need further study Ihe plankton requires m- 
vestigation, m view of the dependence of the whales 
on It for food , while the temperature of the water, 
with other h)drographical questions, has to be studied 
in order to ascertain how far these factors influence the 
movements of whales There is already some reason 
to suppose that the position of the northern edge of 
the Antarctic ice is a factor which is correlated with 
the success or failure of a season’s workmg If the 
summer is relatively warm the ice will be too far toi^ 
the south and the whales will probably be too distant ^ 
from the base If the summer is cold the whales will ^ 
be too much to the north It may be anticipated that 
there is an optimum position for the ice which brings 
the mam stream of whales to the neighbourhood of 
the whaling staUons 

Although whalebone whales all feed on plankton, 
mdividual species are known to have a preference for 
one kmd of plankton rather than another In most 
localities the humpback consumes a considerable 
amount of fish, while the blue whale is said to feed 
exclusively on Crustacea The distribution and the 
seasonal occurrence of various kmds of plahkton, and 
the exammation of the stomach-contents of whales, ' 
are matters with which the expedition will certainly,, 
have to deal , and the results may prove to have a' 
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distinct bearing on the question why each species of 
Tvhale differs from the others m its seasonal occurrence 
The abundance of whale-food is dependent on condi- 
tions favourable for the growth of diatoms and other 
chlorophyll-contammg organisms , and m this con- 
nexion may be mentioned Mr A G Bennett’s mterestmg 
observation that the skin of certam whales is covered 
bv a film composed of innumerable diatoms The 
evidence is in favour of the view that this skin-film is 
not present on thin individuals which have recently 
come down from the north, but that it develops during 
the stay of the whales in Antarctic waters The study 
of the film and perhaps of whale-parasites may prove 
to be capable of giving important information with 
regard to migrations 

For many years the Norwegians have taken the 
leadmg place m the whalmg mdustrv, and they have 
large mterests m Antarctic whaling It is thus natural 
that they should feel anxiety with regard to the possible 
results of i protective policy, and this is shown by an 
article recently published in the Anglo-Norwegtan Trade 
Journal (Vol g. No 98, February) The comments 
in question were a rejomder to criticisms of the w haling 
mdustry which had appeared m the Mamtng Post, based 
on a lecture given by mvself, as reported in Naturk 
(Vol no, December 16, 1932, p 827) I had pointed 
out, on the incontrovertible evidence of histon, that 
the operations of whalers in the past have been in- 
variably followed by a depletion of the whaling fields 
The Atlantic right whale no longer frequents the 
Bay of Biscay in numbers sufficient to maintain a 
whalmg industry, nor is the Greenland whale still 
common m the bays of Spitsbergen, m Davis Straits, 
or even in the Nortli Pacific Tlie grey whale dis- 
appeared long ago from the lagoons of California, and 
there is no longer occupation for the hundreds of vessels 
which left European and American ports annually , m 
the eighteenth and part of the nineteenth icnturies, 
in pursuit of the Greenland and other right whales 
and the sperm whale With these facts in view the 
least that is required is the adoption of a cautious 
policy, lest the mistakes of the past should he 
repeated 


The whalmg companies are admittedlv mterested in 
the avoidance of extermmation, which would mean 
the closmg of their operations, but their advocates 
have maintained that, m view of the enormous extent 
of the oceans which are frequented by whales, the 
activity of hunters m a small area is not likely to 
produce much effect m reducing their number It 
will be seen, however, by consultmg a map, that South 
Georgia and the South Shetlands he m the region 
where the Antarctic Ocean is narrowest, and that they 
are admirably situated to mtercept the stream of whales 
in their circumpolar movements It would not be 
surprising if operations at these stations alone were 
found capable of depletmg very seriously the entire 
stock of Antarctic whales, even if no new stations were 
to be founded in other localities, as seems likely to 
happen m Ross Sea, for example The danger is all 
the greater, takmg into consideration the highly 
efficient methods of modem whaling 
The acquisition of a sound body of scientific evidence 
IS the object of the expeditions which are being planned 
by the Colonial Office Although I do not conceal 
my personal conviction, as at present informed, that 
whalmg is being conducted on too large a scale, I do 
not deny that a study of the subject by competent 
investigators on the spot may lead to a different 
conclusion The Trustees of the British Museum have 
acted m an advisory capacitv to the ( olonial Office 
sime they first became interested m Antarctic whalmg, 
not long after its inception I am authorised to state 
that thev do not desire to take up an extreme position 
in the matter, but that their efforts are directed to 
the restriction of whalmg to an extent which is not 
inconsistent with the permanent preservation of whales 
I his IS a moderate view, with which it may be hoped 
that the representatives of the whiling mdustrv will 
agree in principle The article to c hich I have referred 
virtually admits as much, and the willing co-operation 
of the whalmg companies will be of the greatest value 
to the expedition It may be hoped that it will be 
possible to find a modus vivendi '^atisfac torv to both 
parties, who are equallv mterested in preventing the 
extermination of whales 


Einstein and the 

T he results of the expeditions from Canada and 
the Lick Observatory to Wallal, Western Aus- 
tralia, for the solar eclipse of last September have now 
come to hand , and both report in favour of the 
Emstein shift of starlight In each case the number 
of stars measured was very large— exceeding eighty— 
the magnitudes being between the seventh and the 
tenth From this it is evident that the exposures were 
comparatively long, and consequently there would be 
considerable extension of the corona on the plates, 
which yvould obliterate the stars nearest the sun The 
measures) however, were sufficiently exact to give a 
decisive result usmg the more distant stars Profs 
Campbell and Trumpler measured all their plates in 
duplicate , the values for the shift at the limb of the 
sun deduced from the mdividual plates ranged from 
7 59* to I Sfi", the mean of all bemg i 74*, which is 
. only o 01' less than Einstein’s predicted value 
* As Prof Campbell is well known to have been in no 
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Recent Eclipse 

sense predisposed m favour of Einstein’s theory, this 
result, combmed with that of Prof Chant and the 
mean of the Principe and Sobral results m the 1919 
eclipse, will proliably be regarded as setting the ques- 
tion at rest Prof ( ampbell says in his telegram that 
he considers further work of this kind unnecessary, so 
that he will attack other problems in the Californian 
eclipse of next September There are still the plates 
taken by the Australian expeditions to be measured 
This IS to be done at Greenwich , their stale is smaller 
than that of the Lick Observatory plates, so that 
probably less weight will attach to them 
The evidence as regards the presence of the shift in. 
the solar spectral Imes is now fairly evenly balanced 
“ For ” and “ Agamst ” , but m any case this test B 
a less decisive one than the other two, smee there are 
so manv known causes of shift of spectral Imes, whit^ 
It IS not easy to elimmate completely 


A. C D. C. 
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Current Topics and Events. 


The agricultural Tribunal of Investigation ap- 
pointed by the Government to inquire into the present 
po&ition of the farming industry and to suggest 
methods for its improvement has issued an interim 
report Its recommendations are being actively dis- 
cussed in tiu daily press mainly from the political 
aspect At present the majority of farmers are un- 
doubtedly m an unsound economic condition and 
especi.il interest therefore centres in these sections of 
the report dealing with agricultural organis<ition and 
education The Tribunal is imprissed by the extent 
of co-opeiative measuns both in Luropc and m 
America and m urging that British farmers should 
form similar organisations, suggests that the study 
of the economic organisation of the industry should 
have fuller recognition in the farm institutes and agri- 
cultural colleges The Tribunal pays a tnbute to the 
work carried out by the research staffs of these in- 
stitutions and considers that the departments dealing 
with the economic problem should be further de- 
yeloped New systems of farm management in 
particular the mairtenance of liyestock on arable 
land,- -the soiling system, — are suggested as urgent 
problems to be investigated from this point of view 
It IS pointed out that in the United States 50 per 
cent of the research grants are devoted to farm 
economics as against 10 per cent in this country In 
this connexion howeyer, it should be remembered 
that the term farm economics ’ has a much wider 
interpretation in America than would be admitted 
here due m part to the absence, until recently, of 
the settled rural population that marks the older 
countries Making due allowance, howeyer for this 
and for the characteristic American tendency towards 
over-organisation the comment of the Tribunal still 
remains true in substance It is to be hoped that 
this essential bridge between the research workers 
and the farmers will be strengthened as a result of 
the Tribunal's recommendations 

The Secretary of State for the Colonies has ap- 
pomted an executive committee to control the re- 
searches recommended by the Inter-Departmental 
Committee on Research and Development in the 
Dependencies of the Falkland Islands, and m par- 
ticular the investigation of the question of the 
preservation of whales and of the whaling industry, 
which has been subject to Government regulation 
since Its inception nearly twenty years ago The 
members of the committee are as follows — ^Mr 
Rowland Darnley (chairman). Colonial Office , Sir 
Sidney Harmer (vice-chairman) British Museum 
(Natural History) , Mr H T Allen, Colonial Office , 
Mr J O Borley, Ministry of Agriculture and Fisheries, 
Capt R W Glennie, R N , Admiralty , Mr J M 
Wordie, Royal Geographical Soaety and Sir 
Fortescue Flannery, of Messrs Flannery, Baggallay 
and Johnson, consultmg naval architects to the 
Crown Agents for the Colomes, who has consented to 
serve as a member of the committee Until the D%s- 
covery, which has been purchased for the purposes of 
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the research expedition, has been reconditioned In 
another part of this issue. Sir Sidney Harmer gives 
some account of the scientific results to be expected 
from tlie cruises which it is anticipated the Ducovery 
will undertake 

The report of the nineteenth year’s work of the 
Department of Terrestrial Magnetism of the Carnegie 
Institution of Washington has lately been issued in 
the Year Book of the Institution for 1022 The 
non-magnetic ship Carnegie, after twelve years’ 
voyages which have been of great import to the 
science, is now out of commission for a time, while 
the observing staff is largely occupied with re 
observations m land areas where further mformation, 
chiefly to determine the secular variation was needed 
An analysis of the vast body of data acquired by the 
Department is now m progress Two magnetic 
observatories have been set up, m Western Australia 
and in Peru regions of the globe where such institu- 
tions are much needed, and help has been given in 
carrjung on the former German observatory at Apia, 
in Samoa The Department has now turned its 
energies to the much-neglected study of earth- 
currents and is devising new methods of registration 
Dr S J Barnett, chief of the section of experimental 
work in pure magnetism is vigorously prosecuting 
his researches on magnetism by rotation, and the 
converse effect The investigation of atmospheric 
electricity is also being extended A conference of 
American men of science was held at the Department 
during the year, in order to consider what modifica- 
tions, if anv of the original programme of the Depart- 
ment should now be made and the conclusions and 
recommendations of the conference are being taken 
as a guide in the further development of the activities 
of the Department 

In the Shirley Institute Memoirs, ’ vol i, 1922, 
recently received, are collected the ten papers pub- 
lished dunng the year by the British Cotton Industry 
Research AssoQiation A perusal of this volume affords 
an encouraging picture of the future of textile research 
in this country if the high standard indicated is main- 
tained The work desenbed falls naturally into three 
well-defined sections — chemical and physical, bio- 
logical, and technological Four papers are r^sumis 
of the literature of some chemical, physical, and botan-* 
ical aspects of cotton, and should be of much value 
to workers m this field, in which the literature is 
scattered and much of it almost inaccessible more 
than 380 references are given The biological papers 
have been dealt with previously in these columns and 
need no further mention The three most striking 
papers are the technological contnbutions dealing 
with some properties of yams, such as regularity m 
relation to tensile strength and twist They materi- 
ally mcrease our somewhat scanty knowledge of the 
nature of yams, and thaoriginal methods of invest^a- 
tion desenbed are of wide application Until the 
present publication httle of permanent value has been 
done on yam structure smee the {Moneer work of 
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Oliver in igo5-7 (Proc Roy Soc Edm ) A large 
field of work of extreme difficulty and fasunition is 
here awaiting attack by the physicist and the mathe- 
matician and not the least important of the functions 
of textile research associations lies in removing such 
problems from the almost complete obscurity and 
Isolation they have hitherto enjoyed It is almost 
unknown outside the industry that many of the most 
fundamental problems in textile technology arc prob- 
lems for the mathematician and the mathematical 
physicist, and there is little doubt that in a few \ ears 
time a real and considerable demand will exist m the 
textile industries far such workers this should not 
be without interest for those engaged m the training 
of students m our universities 

The Ministry of Agriculture and Fisheries has re 
issued Leaflet No 71 dealing with the Colorado beetle 
The discovery of this destructive insect in the neigh- 
bourhood of Bordeaux last year renders it necessary 
to take any precautions possible in order to guard 
against its entry into this country On several 
occasions it has been earned by shipping to Europe 
and has even become temporarily cstablishetl on a 
small scale During 1901 ot it occurred in potato 
plots in the neighbourhood of I ilbury docks but was 
snccessfullv eradicated by prompt measures Ihe 
present infestation in France is of a most serious 
nature, and it is known to have spread o\tr about 
100 square miles In all probability its area of 
occupation is even larger, as it is difficult to invest! 
gate so large a district with equal thoroughness The 
reappearance of the insect during the coming season 
will be watched with some anxiety and unless the 
most drastic measures are taken on a very large 
scale, there is every chance that it will remain and 
ultimately establish itself as a continental pest In 
the latter event it can be scarcely more than a matter 
of time before it reaches England since it is obviously 
impossible to prevent stray insects coming over un 
observed in vessels from Bordeaux The potato 111 
this country is singularly free from insect pests, and 
it IS to be hoped that the Colorado beetle will be 
unable to establish a footing It is, however gratify- 
ing to know that the Ministry of Agriculture has 
given the matter the fullest consideration but it is 
"■ meumbent upon all growers to inform the Ministry 
of the first sign of the appearance of the insect in 
the field, in order that it can be dealt with immediately 
by experts There is no doubt that it can be eradi- 
cated if measures are taken sufficiently early but it 
IS evident that m France it has spread and multiplied 
to an extent which renders effective control a matter 
of great difficulty 

In the issue for March 9 of Chemistry and Industry 
appears* a review of the position of the nitrogen 
industry in France The French Chamber of Deputies 
has recently approved the ^reement made in 
November, 1910, with the Badische Amlin und 
- Soda Fabrik, whereby the french were to pay 
5,000 000 francs for the right to work the Haber 
process, together with all information necessary to 
carry on the process as worked at Oppau and Merse 
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burg Part of this sum would be paid on the 
ratification of the agreement and the remainder when 
the f ictory has produced a minimum of 20 tons of 
fixed nitrogen per day for fifteen consecutive days 
A royalty would also be paid when production reached 
a certain figure Ihe agrteinent has given nse to 
much discussion of the merits of the Haber and other 
processes \n inquiry instituted by the french 
Government in 1921 led apparently to the conclusion 
that under existing cond tions +he Haber and Claude 
processes offered practically equal advantages, and 
the matter can be settled only on the basis of ex- 
perience gained in working the various processes on 
a large scale over a considerable period (Cf Nature, 
vol 107 page 765 , vol 111 page loi ) 

Si VEKAL new flying records were established 
during February iccording to the Mettorologtcal 
Magazine for March A record climb of 20 000 feet 
m 12 mm 24 sec by Flight-lieutenant Haig at 
Martlesham Heath is noted as announced in the Times 
of February 6 Ihe speed at ground level was 189 
miles per hour At Marseilles on February 15 M 
Sadi Lecomte is said to have broken the world’s record 
for speed over a four- kilometre course his average 
speed w IS 234f miles per hour breaking the previous 
record by more than 10 miles per hour Another French 
airman M Maneyrol, on 1 ebruary 26 established a 
record, making a motorless flight of 10 kilometres 
(horizontal distance) near Cherbourg during a strong 
south westerly wind Ihree notable flights are said 
to take place this year an expedition of five French 
aeroplanes was to start on March 1 5 on a world tour, 
probably lasting two years An Amencan crew 
will fly from Berlin to Chicago, towards the end of the* 
year, in the Zeppelin air ciuisor now being con- 
structed for the American Government A flight 
across the North Polo is to be attempted at the end 
of June in connexion with Amundsens expedition 
the distance to be covered is 2250 miles and it is 
expected to fly this distance from Point Barrow to 
Spitsbergen in 26 hours 

Wl arc asked to announce that the Museum of 
Practical Geology 28 Jermyn Street, b W i. is closed 
for repairs until further notice The offices and 
library of the Geological Survey remain open 

[ HF Brussels correspondent of the 2 imes states 
that it has been decided to begin bummer Time in 
Belgium on April 2 r 

On Thursday next April 26 at 3 o clock. Prof 
J 1 MacGregor-Morris will begin a course of three 
lectures at the Royal Institution on Modern Flectric 
I,amps,’ and on Saturday, April 28. Dr I eonard 
Williams will deliver the first of two lectures on the 

Physical and Physiological Foundations of Char- 
acter ” The Friday evening discourse on April 27 
will be delivered by Prof C V Boys on “ Measure- 
ment of the Heatmg Value of Gas and on May 4 
by Prof Soddy on the " Origins of the Conception of 
Isotopes ’ 

I At a quarterly meeting of the council of the Royal 
I College of Surgeons of England, held on April 12, the 
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Jacksonian Prize for the year 1922 on The effects I engineeniig and architecture maternity and child 


produced by radium upon living tissues with special 
reference to its use in the treatment of malignant 
diseases was awarded to Mr H Sidney borsdike 
of the Soho Hospital for Women Sir Arthur Keith 
was elected Vicarv lecturer for the ensuing year 

Dr H H Dale head of the department of bio 
chemistry and pharmacology of the Medical Research 
Council the Rev G Milligan Regius professor of 
divinity and Biblical criticism in the University of 
Glasgow and the Very Rev Dr W F Norris Dean of 
York have been elected members of the Athenaeum 
Club under the provisions of the rule of the club which 
empowers the annual election by the committee of a 
certain number of persons of distinguished eminence 
in science literature the arts or for public service 

The Institute of Physics admits physicists to a 
grade of associate membership and it is believed that 
there must bo a large number of young physicists at 
present outside the Institute who are eligible for this 
grade All students and others who have conducted 
a year s work of satisfactory research are eligible if 
they have a degree of approved honours standing or 
if they pass the equivalent examination of the Insti 
tute Ultimately it is probable that the associate 
group will be much larger than that of fellowship 
and that new fellows will be selected mainly from 
it The Institute has now an appointments register 
and many applications for young physicists have been 
received from manufacturing hrms and research 
laboratories Regulations for admission to the 
Institute can be obtained from the secretary Mr 
F S Spiers 10 Fssex Street Strand Ixindon W C 2 

At the meeting of the Royal Geographical Spciety 
held on April 9 the president announced that H M 
the King had been pleased to approve the award of the 
Royal Medals as follows The Founder s Medal to 
Mr Knud Rasmussen for his exploration and research 
m the Arctic regions during the last twenty five years 
the Patron s Medal to the Hon Miles Staniforth Cater 
Smith for his explorations in the unknown intenor 
of Papua The council has awarded the Murchison 
Grant to Capt A G Stigand for his map of Ngami 
land the Back Grant to Mr B Glanvill Comey for 
his studies in the historical geography of the Pacific 
the Cuthbert Peek Grant to Messrs R A Frazer and 
N £ Odell to assist them in contmuing their explora 
tions of Spitsbergen and the Gill Memorial to Capt 
Augidras for his journey in 1920-1921 from Mgiers 
to Mauntania 

Preliminary notice has been issued of the arrange 
ments for the Hull congress of the Royal Sanit^ 
Institute to be held on July go-August 4 An 
maugural address will be delivered by the Right Hon 
F R Ferens on the first day of ^e meetmg on 
July3i Sir Alexander Houston will lecture (m APure 
Water Supply and a popular lecture on Iiulustry 
and National Welfare will be given by Mr B 
Seebohm Rowntree on August 2 The congress wiU 
meet in four sections dealing with sanitary science 
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welfare includmg school hygiene and personal and 
domestic hygiene respectively and there will be 
numerous conferences of sanitary inspectors health 
visitors medical officers of health veterinary in- 
spectors and representatives of sanitary authorities 
During the congress a Health Exhibition will be held 
in the Wenlock Barracks 

The annual report of the director of the F leld M useum 
of Naturad History Chicago for 1921 is wntten by 
D C Davies who succeeded the late F J V 
Skiff on December 19 of that year The chief event 
chronicled is the re opening of the museum m its new 
buildmg (which is we believe in Grant Park) on May 
2 1921 The opportunity has been taken to place on 
exhibition for the first time a skull of the northern 
mammoth found m gold mining at a depth of too 
feet at Woodchopper Creek Alaska The specimen 
IS represented on a Plate Among accessions is to be 
noted the collection of Ixiwer Paleozoic fossils made 
chiellv from Ohio localities by the late C B Dyer 
The bird collection has been ennehed by a large 
number of albinos and specimens of abnormal colors 
tion The removal of the museum has led to a large 
increase in the number of visits especially by school 
children 

At the Boston meeting of the American Association 
for the Advancement of Science m December last the 
centenary of the birth of Gregor Mendel and Sir 
Francis Galton was celebrated by a series of addresses 
which are published in the March number of the 
Sctenttfic Monthly Prof E M East dealt with 
Mendel and his Contemporaries Prof T H 
Morgan in a paper on The Bearing of Mendelism 
on the Origin of Species points out that small 
mutations are really the matenal on which Darwin 
chiefly relied to furnish a basis for evolution He 
also discusses the question of species stenhty and 
pomts out difficulties of evolutionary mterpretation 
which may arise from the occurrence of parallel 
mutations Dr J Arthur Hams compares the m- 
fluence of Mendel and Galton on the history df 
biology and concludes that the latter has had a more 
varied and far reachmg effect on the history of science 
Finally Prof G H Shull asks for donations to a 
Galton and Mendel Memorial Fund the money tn 
be apphed to the publication of expensive illustrationa 
m the journal Genettes 

We have received from Messrs Ridsdale and ^ . 
of Middlesbrough a report on the second penod of ' 
three years m the preparation hnd use of a series of 
chemical standards prepared by this firm with th(f 
voluntary co-operation of a number of amdytical 
chemists throughout the country The report wat '^ 
submitted to a meeting of the co-opdrktors held ' 
recently at York Very thin turnings of ste^ ate 
now bemg used to facilitate the detenhlnattoa of ‘ 
carbon by coiftliustion. The series of standards nou^i 
available includes the whole range dt carbon | 
together with four alloy steels twp east iwag> 
ba«0 dag^ Certam resolutions were pa«i^ fth 
meeting urgfng tiie derirabOify Of eini)^(djaf jm* 
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of chemical standards for analysis, and the establish- 
ment of a more formal organis<ition on a firmer 
financial basis These standards are now widely 
used, ami the movement seems likely to become self- 
supporting, some 15 or 20 co operators taking part 
in each standardisation ami the number of users 
both at home and abroad, being large 

Under the title Ca/afaZootogira anewipi irto Dutch 
zoological periodital has recently appeared It is 
issued under the editorship of Prof Dr E D van 
Oort director of the State Museum of Natural History 
at Lej den and is composed of transactions on system- 
atic zoology each part forming a complete work whieli 
IS sold separately A number of transactions will form 
a volume of about 500 pages, with plates and engrav- 
ings 1 he contributions are published in English, 
French and German Ihe part before us of this well- 
executed publication is Deel i, Aflevering 4 (1922 
price 24 guilders) and is devoted to a dcsciiption of 
flies of the group Dolichopodin.e of the Indo Austral 
asian region by Th Becker It is evidently an im- 
portant contribution by this recognised authority 
and extends to nearly 250 pages 222 illustr itions 
occupMug 19 plites The previous tlvrec parts of 
this journal deal respectively witli Nematodes by Dr 
J G do Man Khizostomes by Dr G Stiasny and 
Oligochttes by Prof W Mieh lelsen 

Wr have received from Messrs Pastorelli and 
Rapkin Ltd of 46 Hatton Garden I ( i a new 
catalogue of ehemieal thei mometers All the instru- 
ments listed are stated to be of British make, and as 
a guarantee of this the thermometers bear the name 

Britgla the register! d trade mark of the British 
Lampblown Scientific Glasswaie Mauufactuicrs Asso- 
ciation, ltd Ihe list in question is viry compie- 
hensive and covers a variety of ranges from - yo° C 
to 600° C Thermometers with eoriesponding ruiges 
on the Fahrenheit scale are listid m most cases 
The ranges are varied in such a manner that it should 
be possible to select a reason ibly open scale ther- 
mometer for any temperature Quotations arc given 
for two mam classes of thermometers namely, low 
priced chemical thermometers and best quality stan- 
dard laboratory thermometers We are plcii^ed to 
note that in both classes there is a con sidei able 
reduction m the prices which have been prevailing 
of late years 1 or convenience, the tost of supplying 
National Physical Laboratory certificates with the 
latter class of instruments is shown separately A 
special section is also devoted to high range ther- 
mometers constructed of liorosilicate glass and nitro- 
gen-filled these can be supplied in metal sheaths 
for industrial use 

Pari 3 of volume t of the Abstract Bulletin of the 
Research laboratory of the I-amp Works of the 
General Electric Co , Cleveland, Ohio deals with 36 
researches recently published and extends to nearly 
220 pages It has been found advisable to expand 
ths pure and applied sections of the laboratory into 
two separate laboratories for pure and applied siience 
tinder the directions of Dr E F Nichols and Mr M 
NO. 2790, VOL III] 


Luckicsh respectively Both laboratories contribute 
to the reseaichos abstracted m the present part As 
an illustration of the thorough v\ iv in which industiy 
in America is going into the scientific and technical 
questions which underlie m inufacturmg processes 
wc would direct attciilion to a paper of y2 pages 
by Mr I uckicsh on the physical basis of colour 
technology in which the metho'ls used to investigate, 
by the he Ip of the spcctro photomc ter the properties 
of the dry pigments used in the paint industries of 
tlu elves their mixtiiies and solutions and of the 
various subst luces used in producing coloured glasses, 
are described With data of the kind described 
available many of the difficulties md obscurities of 
the colour industries are removeci, and progress 
becomes ripid, while without them much groping 
in the dark is inevitable 

Pari h of the (lUide book of the Western United 
States his just been issued as Bulletin 707 of the 
US Geological Survey Its author, Marius B 
( arnpbell writes for tin tourist who looks with an 
intelligent interest from the windows of his parlour-car 
on the Denver and Hio Grande Western Route ' 
butsule excuisions are duly encourigcd and described 
and the maps show in brown stippling some ten 
miles depth of country on cither side of the adventur- 
ous line Numerous illustrations are given of the 
scenery ilong the route which starts from Denver 
and ends at Salt lake City West of Canon City 
(not Canon or ( anyon be it observed) the 
lailroad enters the Royal Gorge of the Arkansis Riv er 
which IS cut looo ft sheer in pre Cambrian grinite, 
overlim by stratified rocks of Upper Cretacous age 
We are shown the fantastic and weathering of the 
rose red I’ermocarlionifcrous sandstone in the famous 
(firclcn of the Gods and Pikes Peak appears as a 
portion 01 a snow y range The ancient local glaciation 
of Color ido IS not neglected and the time honoured 
eiror as to the origin of the teiin roch^s moutonnies is 
once more repeated on Plate 55 Flit protected 
fauiii IS illustrated md the fauna that tried in vam 
to protect Itself at the opening of Cainozoic times is 
finely lepiesented by restorations of Stegosaurus and 
Triccratops Stegosaurus by the bye means roofed 
lizard not plated lizard This and the other 
guide-books of th^ scries must nut be overlooked by 
those who travel in Amenta and they contain much 
geographical and geological information which is 
rendered accessible 111 European libraries through the 
generosity of the Survey for those who may never 
cross the Atlantic 

Bulietin No 133 of the Engineering Experiment 
Station of the University of Illinois is entitled " A 
Study of Explosions of Gaseous Mixtures ' by Prof 
A P Kratz and Mr C Z Rosencrans The report 
contains a valuable bibliography of the subject, 
beginning with Dalton and Humphry (not ' Hum- 
phrey ’ as in the report) Davy, and after passing 
in review such classical researches as those of Dixon, 
Berthelot, Petavel, Bone, Jouguet (not Jouget,” 
as in the report), Thornton, and others, the literature 
references are earned up to 1921 A bnef summary- 
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of this work, and some new experiments by the 
authors are given The report will prove useful 
to all who are interested m this very important 
subject 

Messrs Dulau and Co , Ltd , 34 Margaret Street, 
W I, have just issued a valuable catalogue (No 100) 
of upwards of 2600 second-hand science bwks and 
serials which they have for disposal The list is 
conveniently arranged under the headmgs — ornitho- 
logy, entomology, conchology, the lower inverte- 
brates, general zoology, botany, horticulture, agricul- 
ture, geology, mineralogy, astronomy, mathematics. 
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engineering, and early medical works It should 
interest many readers of Nature 

Among the books shortly to be pubhshed by the 
Oxford University Press is " The Glass Palace 
Chromcle of the Kmgs of Burma,” which has been 
translated for the Burma Research Society by Pe 
Maung Tin and G A Luce The chronicle is the work 
of the committee of ' ‘ learned monks, learned brahmans, 
and learned ministers ” appointed m 1829 for the 
purpose by King Bagyidaw of Burma The title is 
taken from the Palace of Glass, in a chamber of which 
the compilation was made 


Our Astronomical Column. 


Greece adopts the Gregorian Caiendar — The 
Gregorian Calendar was adopted for civil purposes 
in Greece from the begmning of March As Russia 
has apparently taken the same step, the old or Julian 
style becomes practically obsolete M D Eginitis, 
director of the Athens Observatory, contributes a 
paper to the Compte<; rendus of the Pans Academy of 
Sciences, March 12, m which he notes that the hndmg 
of the decree of Nicaea, a d 325, shows that, far from 
prohibiting such a change it in reality rather demands 
it The decree simply directed that Easter should 
everywhere be kept on the same day , by implication 
this day was the first Sunday after the 14th day of 
the first lunation after the spring equinox, which was 
assumed to occur on March 21 When it was found 
that the Julian Calendar did not maintain the equinox 
at this date, the reform at once became appropriate 
The causes that for so long retarded its acceptance in 
eastern Europe were largely removed by the War, 
and M Egmitis addressed a memorandum to the 
Greek Government in December 1918, which has now 
been followed 

The Greek Church is not at present adopting the 
reform the reason bemg the expectation of the 
speedy adoption of other calendar changes in the west, 
for which It prefers to wait 

Some of these reforms arc being discussed by the 
International Congress of Chambers of Commerce 
now meeting in Rome , but experience shows the 
extreme difficultv of persuading the world to adopt 
changes m their fixed habits, however desirable m 
themselves, so that we ran scarcely share the sanguine 
view of M Eginitis who shares the expectations just 
mentioned 

The Eighth Sstelute of Jupiter — Prof E W 
Brown contributes an article on this satellite to 
Astronom Journ No 817 He makes use of Delaunay’s 
algebraical expressions lor the various terms, which are 
theoretically available for any satellite , however, in 
cases of such large eccentncity and inclination as 
those of J VIII the terms do not converge rapidly 
enough to be used straight away Prof Brown, 
whose great experience gamed in his new lunar theory 
comes useful, shows how estimates may be made of 
the remainders, and m particular finds a solution for 
the mean motion of the penjove The general rule 
both with planets and satwlites is that the ape moves 
in the same durection as the body, but m the case of 
J VIII the higher terms of the senes reverse the 
earlier ones, and produce motion m the opposite 
direction Prof Brown refers m his work to G. W 
Hill’s paper on the motion of the luipr pengee , it is 
interestmg to recall that it was this work of Hill’s 
that gave Brown the idea that he afterwards followed 
so successfully in his lunar theory 

The penod of revolution of the penjove of J VIII 
is about 800 years, an unusually long period for a 

NO. 2790, VOL in] 


satellite It is welcome news that Prof Brown proposes 
to continue his work till he has amved at expressions 
which will enable the place of the satellite to be pre- 
dieted without the tedious method of mechanical 
quadratures Mr J Jackson has also been at work on 
flie satellite, using a combination of observed and 
calculated positions, and gives an ephemeris for the 
present apparition m the Obi^ervatofv for March The 
chief importance of observing this satellite and the 
still fainter J IX is that they will ultimately give a 
belter value of Jupiter s mass than any other method 

Astronoma in the United States — The section 
of Year Book No 21 of the Carnegie Institution 
of Washington, dealing with astronomical work 
carried out in departments of the Institution in- 
cludes several items of general interest The so-called 
K-term in radial velocities, that is, an average motion 
of recession shown by all spectral types, but especially 
by type B, where it amounts to 4 km /sec , is discussed 
More than half of this is removed by adopting newly 
determined wave-lengths for the lines of oxygen, 
nitrogen, silicon and helium that were used , it is 
further pointed out that certain lines formerly used 
were double, and therefore unsuitable A small residual 
recession may be due to the Einstein effect Work 
on the proper motions of the red stars has shown that 
these are generally small in the case of tjqies M and N , 
M stars have large radial velocities, they are there- 
fore mainly giants, and very distant The radial 
velocities of type N stars are small, indicatmgthat their 
average mass is high Both types give much the 
same direction for solar motion as that generally 
adopted 

Studies have also been made on the progressive 
differences of spectra from type Bo to B8 In B8 
the oxygen and nitrogen lines disappear, while a 
number of enhanced metallic hnes appear , it is 
anticipated that discussion of these facts may advance 
the theory of ionisation, and our knowledge of the 
constitution of matter 

The meridian observers seem to be worked very 
hard , they are on duty for a week at a time, and 
observe time-stars at intervals not exceeding 6 hourit, 
besides circumpolars at both culminations What 
would the advocates of an 8-hour day say to this ? 
The object is to elimmate personality, but it is 
found that when an observer is fatigued he observes v 
differently than he does when fresh One of tiie 
objects of this senes of observations is to deter- 
mine the laws of difierential refraction both in Right 
Ascension and Declination, and if possible to 001(11- 
nect it with the meteorological conditions Thera 
is little doubt that differential refraction is the osus^ ^ 
of the perplexing variations in time-determinationf,^ 
from dinerent observatories, and that its determinAt 
tion would mean a marked increase of accn?A^ 
meridian work. 



NATURE 


547 



Bone Harpoons discoverfd in Yorkshirf — In 
1922 Mr A Leslie Armstrong described in Man two 
bone harpoons said to have Men found at Hornsea 
West Yorkshire At the Hull meeting of the British 
Association the harpoons were again exhibited, and 
Mr Sheppard curator of the Hull Museum, ques- 
tioned their authenticity on various grounds The 
matter having been brought to the notice of the 
Ckiuncil of the Royal Anthropological Institute, a 
committee consisting of Sir C H Read Ur A 
Smith Woodward, and Prof Percy I Kendall, was 
appointed to investigate the matter The rejiort of 
the committee is published in the April issue of Man 
The members report that there is no evidence in the 
objects themselves that is conclusively against their 
genuineness that the similarity of the barbs in the 
two examples, though found 4 miles apart points to 
the conclusion that they are the work of the same 
individual It is worthy of remark that at the time 
the earlier find was made there was no available 
example of a Maglcmose harpoon ‘ Mr Sheppard 
appears to have had strong grounds for doubting 
the authenticity of the harpexms but the evidence 
on which his judgment is based is no longer venfi 
able ’ 

Bauy Clinic Statistics - No X of the ‘ Studies 
in National Deterioration (Cambridge Umvcrsitv 
Press 15s ) forming a subsei tion of the series of 
Drapers Company Research IMemoirs is a thorough 
analysis of data provided bv a baby clinic in a large 
manufacturing town earned out by Miss M N 
Karn and Prof Karl Pearson I he authors h-ivc 
made very full use of the method of correlation and 
reach various conclusions of interest an-1 pt^ctii -il 
importance Iwo of these may be noted The first 
19 that there is a considerable if not very large (o 37 
0 43) correlation between the health of an infant at 
birth and at the end of the first year a result com 
patible with general biological considerations, incom- 
atible with the catch word ' all babies are born 
ealthy 1 he second is that although the use of a 
baby " comforter ’ is associated with ill health over 
the full period of observation the correlation is almost 
doubled when the health of babies under 14 days 
old IS correlated with use of a comforter The most 
plausible interpretation is that the delicate babies 
are preferentially supplied with comforters rather 
than that the comforter itself is an important cause of 
ill health Those readers who arc not versed in the 
correlational calculus will find the numerous dia- 
grams helpful 

Botany in India — The report for 1921-22 of 
Lieut -Col A T Gage, the director of the Botanical 
Survey of India, directs special attention to the 
appearance of Parts I and II of the ‘ Botany of 
l^ar and Onssa, ’ bv Mr H H Haines These two 
parts contain the description of 76 families from 
the Ranunculacese to Cornaceae Part IV of the 
" Flora of the Presidency of Madras,” by Mr J S 
Gamble, has also appeared containing the families 
Rubiaceae to Ebenaceae The most interesting eco- 
nomic development in progress appears to be the 
promotion of cinchona planting in Southern Burma 
under the supenntendence of Mr P T Russell 
Cmchona seedhngs were planted out m May 1921, on 
a site near the Heinze river at an elevation of 1700 
ifoet Unfortunately this situation proved to be 
i^parently " the point of impact of the ve^ arrow 
bead of the monsoon ” , during June, Julyand Aurast 
more than 240 mches of rain fell and more than half 
^ the seedlmgs succumbed The survivors have smee 
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been growing very well, but it is proposed to recom- 
mence operations farther south in the Tenassenm 
Division of Burma, where the rainfall is both less m 
amount and more evenly distributed over the year 
The cultivation of Ipecacuanha has apparently com- 
menced very successfully on an experimental scale m 
Southern Burma the temperature being more equable 
in this climate than in the Eastern Himalayas where 
this plant is grown 

GrNrncs and thi Hisioky or Whi at — Ihe 
Maine Agricultural Experiment Station continues to 
be prolific in genetic results the chuf contribution 
being from Drs Karl Sax and John W trowen In 
an important pajicr on sterility in wheat hybrids 
(Genetics vol 7 p 513) Dr Sax lontmues his work, 
m which It IS shown that the three groups of wheat 
Species namely the hinkorn, Fmmcr and Vulgare 
groujis have respectively 7 14 and 2 1 chromosomes 
as their haploid numbers He h is now investigated 
the chromosome behaviour in various hybrids be- 
tween these different groups and linds conditions very 
similar to those obt lined by Rosenberg Gates and 
others in similar hybrids In crosses between members 
of the first two groups there arc for example 7 bivalent 
and 7 single chromosomes the latter separating at 
r indom w lie n the formi r split The origin of the tetra- 
ploid and liexaploid conditions in whe it is also discussed 
Prof I'eicival h is shown that all three of the groups of 
wheat c in be triced back to prehistoric times Finkom 
bung grown in Central Europe in Neolithic times 
Emnier and Vulgare also being prehistoric in Europe, 
and the former dating back to 5400 b c in Egypt 
All the groups are therefoie of sufhuent age for a 
considerable evolution to have taken place within 
them The higher numbers of chromosomes appear 
to have arisen by duplication of the original set of 
7 pairs This would mean also duplu ating the heredi- 
tary' filters present Now in wheat 14 different 
charaiters are known to be dependent on one factor 
4 ilcpcnd on two factors while only the red gram 
colour IS represented bv three independent factors 
Hence it would appear that in the jiolyploid wheats 
most of these factors had arisen as mutitions after 
the origin of the tetraploid and hexaploid conditions 
Prof Percival considers that the Vulgare (hexaploid) 
group arose as a hyVirid between Triltcum aegilops 
and a member of theEmmer (tetxaploid) group The 
study of the chromosomes is clearly of the greatest 
iinpiortance m tracing the history of our cultivated 
crops The species of Avena (oats) show a similar 
series of chromosome numbers I’olyploid wheat 
hybrids produce small or wnnkltd seeds The endo- 
sperm in a cross between tetraploid and hexaploid 
forms may' contain i4X2-i-2i(-49) chromosomes or 
2iX2+t4(-56) chromosomes according to which is 
the male baxent, os the female parent contributes two 
nuclei These unbalanced conditions result m ab- 
noimal development of endosperm 

Infection and Cytological Studifs of Plasmo- 
para — In the Journal of the College of Agriculture, 
Hokkaido University Sapporo, Japan Vol XI , 
Part 3 Makoto Nishimura gives a description of the 
methods of infection and of fertilisation of Plasmopara 
Halstedtx Farlow, parasitic upon Hehanthus annum 
and other Composites in America Although pub- 
lished in Japan this work was earned out at Columbia 
University under the guidance of Prof R A Harper 
The most stnkmg feature of the infection expenments 
is the demonstration of zoospore infection through 
the roots, the zoospores apparently penetratmg the 
middle lamellae in &e absorptive region of the root 
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Oospores were freel> formed by the fungus especially 
in the roots of the host, but also lu stem and leaf, 
and fertilisation was studied in properly fixed and 
microtomed material An interesting description is 
given of a 1 irge receptive papilla of the oosphere 
which protrudes into the anthcridial cell at first, in a 
manner that recalls Murphv s description of fertilisa 
tion in P'thiiAtn er\ihro-,eplica Afterwards this pro 
trusion is withdrawn and ajiparentlv its retraction 
conducts the fertilisation tube from the anthcridium 
into the centre of the oosphere One nucleus is dis 
charged through this tube into the oosphere from the 
antheridium 

Umihi States Geodeiic SvRvrv — The annual 
report of the Ignited States Coast and Geodetic Survey 
for 102 2 contains a long record of work accomplished 
during the year Hydrographic surveys were carried 
out principally in the approaches to C hesapeake Bay 
off northern California in the waters of south east 
Alaska and the Philippine Islinds New charts to 
the number of 27 were published to cover all areas 
for which adeouate dita were available In some 
areas principilly Alaskan waters, the production of 
new charts is delayed until the primary triangulation 
IS conipleterl The aerial survey of the Mississippi 
delta was finished and promises such favourable 
results that an extension of this means of coastal 
survey is projected Outstanding features of the 
geodetic work of the Survey were the completion of 
the I boo mile arc from Huntsville in Alabama to 
Williams in Arizona by way of Memphis and Albu- 
querejue Ihis arc furnishes accurate positions in 
seven states and crosses an area badly in need of 
hon/ontal control Work was continued on several 
other arcs including one from Dixon Fntrance to 
White Pass Alaska, which is part of a long arc from 
Puget Sound m which the Canadian Geodetic Survey 
is CO operating Good progress was made in precise 
triangulation in Alaska The Survey is co-operating 
with a committee of scientific workers in making an 
intensive study of earthquake phenomena Mag 
netic work and tidal observations were extended 
during the year The director points out the need 
for investigations on the Atlantic coast and par 
ticularly for the exploration of the Gulf Stream He 
urges ^Iso that oceanographical work should be 
undertaken in the Atlantic outside the 100 fathom line 
and in the Pacific beyond the 1000 fathom contour 
Lastly he emphasises the amount of wire-drag work 
that must be done along the coasts in the interests of 
navigation 

The Crumpling and Rifting of Earth-Blocks 
— Otto Baschin of Berlin in Dte N aturtutsten 
schaften for February g directs attention to what he 
believes to be a hitherto unnoticed factor in the 
tectonics of the earth s crust He starts by the ad- 
mission of considerable vertical movements of eleva- 
tion and subsidence in the crust, and these are 
probably of an order that Wegener’s hypothesis 
rejects Baschin urges that a rising earth-block, as 
it comes into a region with greater rotational velocity 
than that in which it previously lay, becomes a 
retarding influence in its new surroundings, and m 
consequence exerts a pressure towards the west 
Similarly, a sinking block is an accelerating factor 
and exerts a pressure to the east If a continental 
block sinks on the east side of a line running north 
and south, and rises on the west, nfting may occur 
along the line , if it rises on the east and sinks on the 
west, compression and axial folding are set up 
Other cases are of course considered, and the drifting 
of blocks towards the equator (Polfittckt) is dis- 
cussed 
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The Laramif Probli m of thf Rocky Mountain 
— 1 he coal bearing beds of the Rocky Mountain 
region have now been the subject of a considerable 
litei itiire and in Professional Paper 130 of the U S 
(.eologiral Survey (Washington 1022) P H Knowlton 
resents a useful review of the progress of what is 
nown as the I aramie problem In 1875 this 
problem led Cope to the conclusion that there was no 
alternative but to assume the possibility that a 
1 ertiary flora was contemporaneous with a Cretaceous 
fauna establishing an uninterrupted succession of 
life across what is generally regarded as one of the 
greatest breaks in geologic time ” The term Laramie 
itself arose out of the need for a non-committal term 
for beds regarded by Clarence King then at work 
upon the exploration of the fortieth Parallel and by 
h V Hayden busy with the survey of Northern 
C olorado as certainly conformable iltliough it w is 
rcgaided by King as Tertiary and by Hayden as 
t retaceous Knowlton having show 11 tfiat the work of 
I ee mil himself makes clear the existence of an un 
conformity m the midst of the coal bearing so called 
I-arainie rocks of Coloiado and New Mexico points 
out that when their flora is studied in detail the 
strata below the unconformity are Cretaceous and 
those above Eoiene Ihis work, based upon a long 
study of all the main collections of plants from these 
strata has l>een in progress since 1889 its publication 
being delayed until its author was clear th it the long 
standing problem was definitely in piocess of settle- 
ment Ihc flora so carefully studied is not in itself 
extensive and the preservation of the plant im- 
pressions in the soft friable sandstone is far from 
perfect The specimens are very fully described, 
and arc figured in 28 plates, some pen drawings, and 
photographs 

OsACE OiLFiEiD, Wyoming — The Osage Oilfield, 
Weston County Wyoming was developed as the 
result of the chance striking of oil on land adjacent 
to the Chicago, Burlington and Quincy Railroad in 
1919, and there sprang into existence, within a year 
after this discovery a town having a population 
of more than 1500 persons possessing well-built 
roads and buildings in addition to the usual field 
equipment m connexion with the production of 
petroleum and its products During the same 
penod more than 200 wells were drilled, pipe-lines 
were laid, and a refinery with a capacity of 500 
barrels of oil per day was established According to 
investigations by A J Collier published as a 
bulletin of the Umteef States Geological Survey 
(No 736 D), in 1921 the Osage field had an average 
daily output of 550 barrels of oil , several gas wells 
were giving collectively 500,000-1,000000 cubic feet 
of gas per day and some eight or nine flowing wells 
yielded a good supply of water (a characteristic 
feature of this part of the State) Production of 
oil was maintained during that year from about 
100 good wells Stratigraphically the rocks belong 
essentially to the Cretaceous system and are of 
typical Rocky Mountain region facies The Colorado 
group, containing the Newcastle sandstone, is the 
important senes of deposits from the point of view 
of petroleum production Structurally the field is 
related to the Black Hills uplift lynng to the N E , 
and the general dip of the rocks is to the S W , at 
about 5° where normal Minor corrugations in what 
18 otherwise a simple monoclinal structure determine 
the presence of local anticlines and of the oil The 
oil-pools are formed by moderately porous sand- 
I stones (about 19 per cent average porosity) occurring 
as lenses withm the shale formations, and the cm 
Itself IS of a light olive-green colour, low specific 
I gravity, and high petrol content 
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Climatic Continentality and Oceanity 
Bv I ( \V Bonacina 


01 much less important among the gcogiaphical 
factois which determine iliniiti thin lititudi 
and altitude, is the i dative distribution of 1 iiid ind 
sea or, in short continent iht\ versus occanitv, and 
in view of the somewhat luge class of studiiits who 
encounter this aspect of chinatologv it seems desirable 
to direct attention to a couple of (.crnuti maps which 
have recentlj appeared indicating the distribution of 
continentality ovei the globe as a whole and ovci 
Europe in detail {Peternmnu^ Mitteilungen, June i<)22 
R Spitaler after G Swobodna) 

It IS possible to represent tin mein or normal 
temperature of a particular latitude it iin time ol 
the year in an equation involving also the intnisitv 
of insolation and the relative distribution of land and 
water in the neighbourhood irul theiefnri it comes 
about that there is a means of seeing how the te mpeia 
ture of a given point in summer vvintei or the veir 
as a whole compares on one hind with full eon 
tinentalitv such as would uniforndv prevail over a 
hemisphere covered entirelv with land oi on the 
other hand with full oecanity such as would 
characterise an entiiewatei hemisphere 1 he maps 
in question are based upon the annual range of air I 
temperature between Januarv and Jul\ but are not 
quite the same thing as simpk maps of equal annual 
range would be because the annual range is to some 
extent affected by differences of latitude which ire 
allowed for in the relationship nist referred to 
faking full contmentalit> as loo and full 
“ oceanity as o (^ero eimtincntality ) lines of 
equal percentage value arc drawn across the entire 
map of the world exeejit the inter tropical belt 
uncertainty for which attaches to the fut that the 
significance of the seasons is not the same is it is in 
extra*tropical latitudes 

There is a large area in the interior of North 
America with yo per cent contmentalitv the Sahara 
region and much of Western ‘Xsii with loo, and i 
considerable portion of Eastern Asia suflenng from 
a super eontmentality amounting to is much as 130 
This 13 explained by the abnoimsl winter eohl of 
Central Asia, due to a eeitain type of atinosphene 
circulation set up over this great land-mass which 
results m a local degree of continentality greater than 
that proper to a uniform land tiemisphere \ high 
degree of continentality also pi c\ ails over the land- 
locked North Polar basin where the lec-eovering 
raises the penentage of the Arctic Ocean to near too 
At the other end of the scale we lind 5 per cent (05 
per cent occanitv) over thit part of the North 
“"’Atlantic between Iceland and Noivvay anil o (full 
oceanity) over niueli of the oceanic are is in the 
' Southern Hemisphere while local regions in the South 
Pacific and the Southern Ocean iiiidei a special trend 
of sea and air currents experience a slight degree of 
super oceanity amounting to -y p«i eent on the 
continentality scale (loy oeeanilv) In eonsniuence 
of the circulation of the atmosphere tlnrc are regions 
where continentality trespasses iqion the sea e g the 
Yellow Sea and Sea of Okhotsk w ith 70 per i ent and 
where oceanity invades the land e e England and 
France with 20 to 4 y per cent v lines aetiiallv lower 
than that of the land-locked Mcditerrinean Sea. 
which averages about 4y per cent 

It IS clear, therefore, tfial these maps show some- 
thing more than the simple eff< ct of local land and 
sea influences upon the annual range of temperature 
and it would have been instructive to have a carto- 
“ graphical representation ol this effect as well un- 
complicated bv the effect due to the transferenee of 
continental and oceanic conditions beyond their 
respective domains If one turns, for example, to 
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the more detailed map of Lurope there is 10 per cent 
continent-ililv slong the west coasts of Ireland and 
Scotland incl the 50 per eent line maiking the 
boundaiv between the eoutmental ” and oceanic ’’ 
parts of the continent, driven baik by the prevailing 
Atlantic winds to the longitude of eastern tiermany 
exeept for outliers around Spain Switzerland and 
Sweden 1 veil the neighbourhood ol Lonclem the 
most continental poitioii of the 1 niteel Kingdom has 
a percentage no higher than 27 mil the generally low 
value, ihout 2y per eent for hnglanci as a whole 
with a position fairly well balaiieed is between land 
mil SI i unmistakably reflects the eloininating 
influinei ot the pre v iihng oceanic wiiuls there ean 
be little eloiibt meleeel that if the south ea,t of 
Kngl met were noimellv controlled by a stagnant 
i iHitr lev elome system of enculation allowing more 
loe el tempeiatuie contiols to giin the aseeneiant the 
1 eontment ility woulel rise to near 50 per cent vnd to 
I nevr 75 per eent il the prevailing winds were con 
I tinental e ist winds instead of the actual oecame west 
winds This lejnelusion is strongly supported by the 
high degree of eontineutahly about 70 per eent , 
w lueh prevails on the east coast of the L mted States 
in consequence of the westerly eireulation from the 
inte nor of the continent 

liistruitive as these German maps are, they do no 
more than touch the fringe of the subject inasmuch 
as there are olhci ciitciia bv which thermal eon- 
tineiitality may be judged namelv eliurnal range of 
te mperature and the magnitude of irregular devia- 
tiems from the normal both of which run roughly 
but neat e xaetly parallel w ith the seasonal or annual 
r ingc above considered It could be shown for 
example that in relation to the inland parts of 
England the east coast is somewhat more con- 
tinental according to aniiual range than according 
tei diurnal range of temperature This is because the 
short period range between clay and night is more 
elelinitcly irifluenteel in the long run by local distance 
from the sea whereas the seasonal range of tempera- 
ture is moie markedly iffeeted by eemtinentel ty'pes 
of weither transporting summer heat or winter cold, 
on the east coast than it is farther west 

Interesting too is the stiieiy of continentality from 
the pejint of view of elev lations of particular seasenis 
from the normal and here a striking lesson is afforded 
by' the elimates of I ondon and Pans The French 
capital on the average of a long senes of years is 
2 F colder than the English in January and 3° F 
hotter in July the greater difference in summer being 
eppiientlv due to the more south' rly latitude which 
would work with the continentality difference in the 
warm season but against it lu the eold Vet it is 
during occasional periods of severe cold that the more 
violent eontmentality of Pans is so emphatically 
demonstrated Ihc month of December 1871) was, 
on the continental mainland one of unparalleled 
rigour the mean temperature day and night for the 
entire month in Pans being so low as 18'' r or some 
20“ below the normal But the coldest December 
ever recorded in London that of i8qo a month of 
appalling gloom and as cold as any winter month 
that has occurred since the establishment of records, 
had a me in temperature not lower than 29" F , 
or only 10“ bclov normal, while tire same month 
in Pans was 12° below or only less cold than 1879 
There are many similar instances of wider departures 
from the normal on the other side of the Channel 
1 acts of this kind constitute an obtrusive aspect of 
climali but they are apt to be eclipsed m the common 
practice of limiting one’s studies to means and 
averages 
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Discovery of Marine Beds at the Base of 

lyr os r of the papers recently p^ublished m the 
Records of the Geological Survey of India 
naturally take the form of shading with details the 
general outline previously known Some of the results 
published in the last general report of the director 
(Records, Geological Survey of India, vol 54 Part i) 
are, however, of special interest as showing that some 
of the previously accepted outlines need reconsidera 
tion We have space to notice only one of them at 
this stage, and that because the director’s announce 
ment may not be superseded for some time by a 
more detailed description 

Among the results hitherto regarded as final 
has been the conclusion that the Peninsula of India 
has never been submerged beneath the sea since early 
Palaeozoic times except for narrow stnps extending 
not far from the present coast lines Towards the enil 
of igzi however, the discovery by Mr K P binor of 
a very thin marine bed at the bast of the I^wer 
Gondwaiia system on the small coalheld at Uinana in 
the Rewah State of tentnl Indi i suggested a review 
of the previously accepted view regarding the stability 
of the peninsular Early last year, after this 

discoverv had been reported to the director of the 
Geologic il Survey of India a held collector was 
deputed to obtain further specimens, and these 
included besides Productus a species of Spitifenna 
related to and probably identical with Sptrtferma 
enstata var octopheata 

This discovery thus unexpectedly provides evidence 
of the fact that the sea in Carboniferous times tres- 
passed on to the continent of (rondwanaland farther 
than was previously suspected , for the Umana 
coalfield is some goo miles from the present west coast, 
400 miles from the eeist coast and 400 miles from the 
marine formations which he away to the north of 
the crystalline axis of the Himalayan range In 
view of the fact that portions of the western States 
of Central India and the northern parts of the Bombay 
Presidency were invaded by the sea just before the 
outflow of the great Deccan trap early m Cretaceous 
times one is tempted naturally to regard manne 
trespass from the west as the most natural line of 


the Gondwana System in Central India 

advance and subsequent retreat , but there is a 
possibility also that this Productus bed in Rewah 
records the spread southward of the Permo-Carboni- 
ferous sea which left thick masses of Productus lime- 
stone m the Punjab, Kashmir, and Tibetan plateau 

The discovery is thus one of very great interest 
to students of geomorphology , but though doubtless 
the basal (Talchir) rocks of the Gondwana system will 
now be searched afresh with renewed hope, the 
chances of finding further evidence are remote The 
coal seams of pcnmsular India all he above the 
Talchirs and mining operations naturally are not 
earned below the coal beds for purely scientific 
objects, wlule it is only around the edges of the coal 
basins that narrow strips of the underlying Talchirs 
occasionally peep out The surface is fairlv flat — a 
soil-covered peneplain which is l^ped over on its 
northern margin by the mantle of Gangetic alluvium 
of unknown thickness 

Some j'ears ago this discovery would have had a 
double interest for tlie problem of correlating the 
great freshwater Gondwana system with the standard 
stratigraphical scale was the occasion of some contro- 
versy due to differences of opinion which naturally 
follow indirect inferences from homotaxis But 
twenty years ago charactenstic members of the Lower 
Gondwana Glossopteris flora were found associated 
with Productus beds in Kashmir whither presumably 
they were carried by one of the rivers then runnmg 
from Gondwanaland into the great Lurasian ocean 
known to geomorphologists as Tethys The base line 
thus became definitely established and at a level in 
the vertical scale near that which W T Blanford and 
others had advocated from indirect evidence many 
years before Blanford lived long enough to hear 
of the Kashmir discovery, which proved that in the 
Indian region the Productus manne fauna and Glos- 
sopteris land flora were contemporaneous What 
polemics would have been saved, probably, if he had 
surveyed the Central Indian instead of the economic- 
ally more important eastern coalfields and had thus 
been able to start from a recognisable stratigraplucal 
base line on the Peninsula itself 


The Calcutta School of Tropical Medicine and Hygiene. 


''pHIS teaching and research institution was 

-t opened two years ago, and an account of its 
work is given in a paper by one of the staff, Major 
Knowles The lalxiratory has four floors with 
220 feet of north light and a shorter wing at nght 
angles to the mam front, while the speciM hospital 
for tropical diseases has more than 100 beds, both 
having been constructed and partially endowed at a 
cost of about 120000/ nearly two thirds of which 
were raised by the founder. Sir Leonard Rogers, and 
by Major Knowles The staff of whole-time pro- 
fessors and research workers now numbers thirtv- 
three, special laboratories and investigators being 
provided for kala azar, dysenteries, ankylostomiasis, 
leprosy (for which a separate institute is to be built 
opposite ||l,&’^«chool at a cost of another 20,000/), 
diabetes dnd filanasis, all in addition to the teaching 
staff of the school The departments now number 
seventeen, three or four sections commonly combining 
on one research under the director. Col J W D 
Megaw, thus furnishmg the team work so essential 
tosuccess 

‘*The teaching is purely post-graduate, the number 


m|)||ths and that in tropical n^icine six months, 
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against four in the Liverpool and three in the London 
School of Tropical Medicine After an hour's chmeal 
work in the hospital, a lecture is given illustrated 
by numerous lantern shdes, epidiascope pictures, and 
cinematograph films This is followed by practical 
work in the class-rooms for the rest of the pay illus- 
trating the same subject, after which that lecturer is 
free for the rest of the week for research and prepara- 
tion for his next class 

In the short tune the Institution has been open, 
important work has been published, or is in the press, 
on the pathology and treatment of leprosy by Muir , 
on the diagnosis by a new test and the treatment 
of kala-azar by Napier , on the differentiation of 
chrome dysenteries by the reactions of the stools by 
Knowles and Napier , on the poisonous amines of 
dysentery and cholera bacilli, and also in lathjnrisra 
and epidemic dropsy by Acton, Chopra (professor 
of pharmacology), and S Ghosh (chemist) Tropical 
skm diseases are being closely studied with thehdip 
of the full-time artist and the photographer of tte 
school Every case admitted is worked out clinically 
and microscopically by all the sections concerned, ahd 
careful records are Kept This cannot fail in due time 
to result in important additions to our knowledge of 
tropical diseases in view of the unnvalled (^Unioal 
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material available m the special hospiUl ami in the 1 The new Institution is evidently destined to take 
600 additional beds of the adjacent Medical College a leading place m scientihc medical research and 
group of hospitals 1 teaching in tlic British Empire 


Virus Diseases of Plants 

U UMAN pathology has naturally had first Uaim of the invisible parasite it is impossible to correlate 
upon the services of the invcstigitor of this resistanct with any special growth form 
disease, but a study of plant diseases is probahU fhe invisibility of the organism sets an upper 
equally essential to human progress, and llu tunely limit to its size m accordance with the resolving 
review in Soiente Progress (No (,7 I inu irv igzj) jMJwcrs of the microscope experiments with bactenfU 
by Dr L J Butler, director of tin linpernl Bureau biters in view of their tendemy to clog do not 
of Mycology bears eloquent witness to tin gn it permit a lower limit of size to be assigned with 
activity with which the special problems of phut conlidcncc while on the other hand the way m 
pathology are now being aliacktd It wis onl> which i mycetozoan pi isinodiutn will filter through 
towards the close of the last century that the pro a cotton w exit plug ileining itself from ingested 
pagdtion of disease m plants was shown to bt e Hilled food partieles 111 the process suggests caution m 
m some cases by a filterabli virus but since thin lonsidtniig passage through a filter a proof that the 
facts and theories as to virus transmission hive natural ihiinctcr of the organism is smaller tlian 
followed in rapid succession from v minis I onlinentd that of the pore of the filter 

and American laboratories Very few observations Mthoiigli a filterable virus was first demonstrated 
have so far come from British laboi atones and it as 1 i.ittse of disease m the evse of the tobacco 
may be hoped that the very comprehensive ind mosaic jil int pathology is not so far .idvanced in 
critical review presented by Dr Butlir will dirtit its study of thi org imsm as human pathology 
more attention to this fascinating field of work One great difheulty is that the culture of the 

Many obscure conditions prevailing among growing orgiiiism outside the plint has so far proved im- 
plants should receive elucidation as a result of invisti possible in this respect these ire as i onhrmed patho- 

gation into this problem while the facilities the gens as the well known group of rust fungi Some of 

plant provides for experimental work 111 iv enable tin virus disea'-cs as potato leaf roll net necrosis 

the whole mechanism of transmission by i virus to of the tiibir etc stem to propagate only within a 

be submitted to a very critical analysis bor mon speeiil tissue, tlie phlirm This is worthy of con- 
than a century it has bei n known that in certain sidcration when attempts arc m iile to cultivate the 

cases of variegation if a branch bearing vanegitid org inisrn on artificial media as the phloem is relatively 

green and white foliage be grafted upon i plant of alkaline in reaction and both cell walls and contents 

the same species with normal green fob ige the an probably very distinctive m chemical composi 

vanegated habit will slowly extend to the brani hes turn 

formerly bearing normal green leaves This type Many of these virus diseases are propagated by 
of “ infectious chlorosis ' is still of obscure oiigin insects and Dr Bntler discusses critically the 

and in this case as with the ciinous ' peach yellows evidence which has been brought forward to cxplam 

investigated m the United States and in the " spike the greater success of transmission ,vhen the plant 

disease of the sandalwood tree m India grafting cuticle is pierced by the insert rather than by needle 

appears to be the only artihcial method of trans or knife One interesting possibility is the need for 

mission All these puzzling abnormalities varying a necessary part of the hie cycle of the pathogen 

from innocuous variegation to serious diseases such to be comnleted in the insect carrier but more work 

as the ‘ spike disease w hich threaten to extinguish is also required upon the natural healmg of punctures 

a profitable crop may receive elucidation through caused by insects and by instruments 1 he manner 

the study of virus diseases more amenable to ex in which some aphids are also alleged to puncture 

penmental treatment alw lys m the neighbourhood of the phloem also 

Among the diseases suitable for investigation provides a very interesting problem for further 

perhaps the best known are the " mosaic diseases observation and experiment 

so c 5 led from the patchy discoloration they usually One interesting result of this work is the consider- 
produce upon the plant surface Tobacco mosaic able significance it gives to the aphis as a earner of 

provides a remarkable case of transmission by a plant diseases At the International Potato Con- 

highlymfectiousvirus which has been very thoroughly ference held under the auspices of the Royal Horti- 

examined by H A Allard in the United States In cultural Society m November 1921 Mr A D Cotton 

this case, if the hairs upon an infected plint are pointetl out how the recent work of Quanjer in 

carefully cut with a sterile scissors infection may Holland and Schultz and Ucilsom m the States 

follow if the hairs upon a healthy plant are then emphasised the importance of the relative intensity 

citt with the contaminated scissors Originally of aphides and possibly other insects m the propaga- 

oonsxderable support was given to a theory that the tion of leaf roll This disease which is of very 

infectious principle in tobacco mosaic was enzymic great economic importance seems to spread from 

in nature, but Allard showed that although ultra- plant to plant chiefly m districts where the aphis- 

microscopic, the infectious substance could be attack is general early m the season As a result, 

removed from the expressed plant juice by filters the disease is transmitted very extensively in the 

that left the oxidase activity of the juice practically warmer English counties, while m the Northern 

ununpais^ However, the strongest argument m Scottish counties its spread may be httle or nil, 

favoiw of an organism is furnished by dilution coincident apparentlv with the relative absence or 

expenments m which the expressed juice diluted to late development of aphis infestation This is very 

I m 10 000 still retains infectious properties One suggestive m relation to the proved value of Scotch 

of the most’ puzzling properties of the tobacco virus seed potatoes, and this important problem alone, 

is its extraordinary stability to chemical reagents with the new light it throws upon the prmciples to 

usually very toxic to living protoplasm and its follow in seed-selection, would justify the extensive 
resistance to relatively high temperatures In the exploitation of this comparatively new field of. 
, of any mformation as to the life-history scientific investigation 
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University and Educational Intelligence 

ABrRDFrN — Mr W C> Maokmnon has been 
appointed assistant in geology in succession to Miss 
Margaret Smith, resigned 

Livfrpooi — On March 2 a new building com- 
prising five chemical laboratoriis^was opened by Ixjrd 
Haldane as an extension of the Universitv Three 
floors are devoted to inorganic and two to organic 
chemistry with extensive provision for research work 
The building forms part of a scheme outlined before 
the War which will require a further sum of 175 000/ 
for completion 

London — The following doctorates have lieen 
awarded — Ph D tn Sntnee Mr K J Ortlepp, of 
the I ondon School of 1 ropical Medicine for a thesis 
entitled ' Studies on Helmmthes Parasitic m Terres- 
trial Vertebrates and Miss M' A Leyshon, an ex 
ternal student for a thesis entitled Forced Oscilla 
tions m Self maintained Oscillating Circuits ” 

A number of free public lectures and courses 
of lectures by distinguished men of science has 
been arranged for this term At University College 
Sir Thomas Holland will deliver three lectures on 
' Phases of Indian Ocology Prof G N Lewis, 
professor of chemistry in the Umversitv of California 
three lectures on Ihe Structure and Fiehaviour of 
the Molecule and the following lectures bv well 
known Dutch scientifii workers The Flectric 
Charge of ( olloids by Prof H K Kruyt professor 
of organic chemistry m the Universit> of Utrecht on 
May 8 The Rotation of the Earth and its Influence 
on Optical Phenomena by Prof H A Ixircnt/, 
piofessor of physics in the University of Haarlem on 
May 17 in addition to a course of three lectures 
commencing June 4 on F’roblems m Relativitj ' 
Other lectures at University College include three by 
Mr W Mdtnab on Some Scientific Principles of 
Chemical Industry three by Prof G Dawes Ilicks 
on Kant s Iheorv of Beauty and Sublimity ’ one by 
Prof C Spearman on May 25 on Psvchology as a 
Career and one by Prof W M Flinders Petrie on 
May 17 on Recent Disco veiies in Egypt 

At King s College, there is a course of three lectures, 
on Ethics and the Philosophy of History,’ prepared 
by the late Prof F Iroeltscli, professor of philosophy 
in the University of Berlin, and four lectures on the 
tercentenary of the birth of Blaise Pascal by Prof 
H Wiltlon Carr 

Other lectures arranged under the auspices of the 
University are three lectures bv Dr P Giles at 
the School of Oriental Studies on The Aryans and 
a lecture on May 7, at the Imperial College of 
Science by Prof W de Sitter, professor of astronomy 
m the I'niversity of Leyden, on Problems of 
Fundamental Astronomy ’ 

Notice of the lectures will lie given from week to 
week under the heading Public lectures' in 
Naturf 


Ii IS slated in the British Medical Journal that 
Dr J S Anderson has been appointed to the chair 
of medicine at the University of Hong Kong Dr 
Anderson had a distinguished career at the University 
of Glasgow, and afterwards joined the staff of the 
^ Hplmmthological Department of the London School 
of Tropical Mc'dicme 

A PRELIMINARY announcement has been issued 
i^gardmg the University of Geneva Summer School 
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to be held on July i6-September i In addition to 
the usual courses in modern French language and 
literature and lectures on current international 
problems (including the projects and achievements of 
the League of Nations, the International Labour 
Office the Red Cross, etc ) there will be for advanced 
students only, lalxiratory and held work in botany 
under the direction of Prof Chodat at La I innea 
(altitude 5D00 feet) in the Mont Blanc district and 
field geology and mountain climbing under the 
direition of ITof Collet m the Mont Blanc, Jungfrau, 
and Matterhorn regions Among the lecturers at 
the Summer School last year were professors of 
the Universities of Geneva Pans, Bonn Vienna, 
Christiania, Turin and Washington and of Dart- 
mouth College (I' S \ ) Detailed mforination can 
be obtained from the Swiss I egation 

Prof E W Scripiure formerly of ale I niver- 
sity and latterly engaged m carrying out investigations 
m London has been appointed honorary professor of 
expenmental phonetics in the l^niversity of Vienna 
The appointment is signifit int alike of the growing 
importance of the subject of the revival of this Uni- 
versity after the devastation caused by the War, and 
of the movement discernible m the universities of the 
world as a whole towards such an interpenetration in 
disregard of international boundaries as was charac- 
teristic of the universities of the middle ages ITof 
bcripturewasoneof the pupils of the AbW Rousselot 
who was a pioneer in i field of knowledge the scientific 
exploration of which had scarcely been attempted 
when the Abb^ began Ins researches thirty years ago 
Recently it has yielded results of such immediately 
practical importance that it is receiving greatly 
increased attention Prof Scripture himself claims 
to have discoveied that phonetics provides an efficient 
means of diagnosing earlier than would otherwise be 
jxissible and thereby giving opportunities for the 
application of curative treatment to general paralysis 
and disseminated sclerosis , also that the study of 
speech records of epileptics points to a revision or the 
hitherto accepted theory of the essential nature of 
this disease 


We have received from the Universities Bureau of 
the British Empire a list of students from the King's 
Dominions Overseas and from foreign countries en- 
rolled for the current session in universities and 
university colleges of the Uniteil Kingdom It 
affords material for some interesting statistical com- 
parisons The total number 4131, shows a decrease 
of 8 per cent compared with the total for the pre- 
vious session (1921-22) In the following analysis 
showing the numbers of students from the several 
continents and countries the corresponding figures for 
1921-22 are given in brackets wherever markedly 
different Africa 1171 America 764, Asia 1401 (1576). 
Europe 1542 (643), Australia and New Zealand 250 
(280) , Egypt 298 including 67 at Birmingham and 81 
at 1 ondon , South Afnia and Rhodesia 303 including 
82 at Oxford, 43 at Cambridge, 336 at London, 142 
(178) at Edinburgh, and 76 (95) at Dublin , Canada 
and Newfoundland 157 (200), including 60 (87) at 
Oxford , South America 73 USA 402, including 
22(j at Oxford West Indies and Bermuda 120 
China 119 (iji) India, Burma and Ceylon 1094 
(1240), including 175 at Cambridge, 335 (446) at 
London, 150 (170) at Oxford, 137 (173) at Edmbuigh, 
loi (65) at Glasgow , Japan 51 (73), France 32 
Russia 91 Switzerland 43 (61), other countries of 
Europe 356 (431) In Nature March 3 p 308, we 

f ive suniiar statistics regarding students m the United 
tates and in Switzerland 
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Societies and Academies. 

London 

British Mycological Society, March 17 — S 
Horne and H S Williamson The morphological 
and physiological characteristics of two new species 
of Eidamia were described and compared with those 
of E acremontotdes, the only species previously 
included in the genus One species obtained from 
oak wood is strongly acidophile and causes coloration 
of the wood the other, isolated from decaying 
apples IS capable of causing rot in Bramley's seedling 
apple when kept under ordmary storage conditions 
or at a constant temperature of i ° C — M H Carr< and 
A S Horne Various fungi were grown m soluble 
pectin of a high degree of purity extracted from 
apples Certain fungi utilise the pectin with pro 
duction of acidity (Botrytis Dtplodta cacaotcola) 
others break it down completely with the production 
of sugar (Eidamia from apple) while some are 
apparently incapable of growth m pectin — A S 
Horne and H M Judd The Eidamia from apple 
grown in sugar solutions exhibits different reactions 
according to the sugar used, is evidenced by the 
odour (of coconut oil) hmnd coloration md rate 
of growtli (on plates) The reactions appear to 
show a definite relation to the configuration of the 
sugars concerned — H S Williamson J he species 
of Eidamia from oak caused the production of a 
yellow colour in seasoned wood This colour was 
reproduced when normal oak was inoculated with 
conidia of the fungus and was found to be partly 
due to the colour of the conidia and partly to a yellow 
refractive substance produced in the metabolism of 
the fungus and accumulated in some of the cells 
of the wood — J S Bayliss Elliott and O P Stansfield 
The life history of Polythrincium Trtfoln The 
Hyphomycete stage is followed by a pycmdial stage 
After the pycmdial stage reaches maturity the 
clover leaves wither It was found possible to 
obtain further development by placing the leaves 
between glass cover-slips placed between ivy leaves 
buried in soil in plant ^ts in the open The perfect 
fonn IS not a species of Phyllachora as has usually 
been supposed but Dothidella — J Ramsbottom 
The correspondence between M J Berkeley and 
C E Broome preserved in the National Herbanum 
covers a period of more than forty years, and gives 
a clear idea of the way m which the collaboration 
between the two was carried on It contains a 
mass of biographical detail, particularly of Berkeley, 
and gives a much better picture of the ‘ Father of 
British Mycology ” than do the meagre and niis- 
leadmg biographies which have so far been published 
— P J Alexander The dates of appearance and 
habitats of the Mycetozoa of Surrey No month 
is without a representative, and three-quarters of 
the Bntish species have been recorded for the 
county 

Association of Economic Biologists, March 23 — 
Prof E B Poulton, president, in the chair — J H 
Priestley The causal anatomy of the potato tuber 
The potato haulm is angular with three leafy expan- 
eions rising from the angles a primary endodermis 
m the underground stem disappears in the region 
where tbe leafy angles appear The circular, un- 
winged stem formation 13 a result of growth in 
darkness The formation of the tuber at the end 
of the stolon coincides with the disappearance of 
the endodermis and the appearance of cork in the 
epidermal or subepidermal layer The increase of 
tiMue m the tuber is due to the menstematic activity 
* both in the cortex and in the periphery of the pith 
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Earthing up potatoes may increase the stem area 
from which tubenferous stolons may anse, and 
adequate moisture 111 spring with consequent vigorous 
root pressure may favour the formation of stolons , 
tubers may be expected to anse upon the stolons 
when the evaporation of water Jrom the leaves 
exceeds water supply from the roots — E R Speyer 
and O Owen The action of simple aromatic com- 
pounds on the cucumber woodlouse ( Armadilhdtum 
speyeri Jackson) Observations were made on the 
effects due to contact vapour, and mixing with the 
soil at a concentration on M /loo in 250 gm of soil , 
p crcsol and p nitrophenol are less active than the 
corresponding ortho compounds, and both nitro- 
phenols arc less active than phenol One part 
phenol m 750 parts soil is sufficient to kill all woodlice 
introduced during a period of 20 days, and this time 
corresponds with the disappearance of retardation 
in germination of tomato seeds sown in the same 
soil Phenol and the cresols were the most active 
compounds tested naphthalene disappears within 
4 days of mixing with soil , thymol, camphor, 
hjdroquinone, and a-naphthol act slowly 

Royal Microscopical Society (Industrial Applications 
Section), March 28 — Mr J Leonard Spicer in the 
chair — S R Wycherley Microscopy in the examina- 
tion of m.inufactured paper Paper is composed of 
disintegrated vegetable fibres, their length, strength, 
and breadth giving colour and durability 1 men 
fibres give the strongest and toughest of papers, 
and m their natural condition are tapered at the ends 
The fibres have nodes which often burst and then 
the fibres curl over and the hooks entangle one with 
the other knitting together Tested with Herzberg 
solution the result is brown coloration, \Mth zinc 
chloride solution claret coloiation Cotton fibres, 
the mam constituent of high-class writing papers, 
art even and round with a number of twists along 
the whole length Wood fibres are merely fibres 
of wood crushed or reduced to pulp chemical 
wood-pulp fibres are always longer and cleaner 
than those of mechanical wood pulp The fibres 
are distinguished by their brudered pits they give 
a low-grade paper hsparto fabris are long, thin, 
and smooth with a narrow canal, and there is always 
a residue of seed hairs \ microscope will often 
show whether the fibres have been too severely 
treated by the beaters and also whether a heavy 
roportion of re pulped paper has been used — 
Strachan The manufai ture of pajiers for wrapping 
and containing food-stuffs I.egislation is required 
specifying the proper wrapping for particular foods 
Papers for this purpose are classified as follows 
Food-holders, such as the paper wrapper and the 
paper container food-carriers, such as the box, 
the carton, and the fibre-board packing-case The 
paper bag is used both as holder and earner The 
most important class of paper is that used in direct 
contact with the food-stuff The basic papier for 
this should be a pure bleached cellulose, stenhsed 
dunng the process of manufacture Chemical and 
physical treatment of this base gives a variety of 
papers for specific purposes, such as the exclusion 
of colloids, moisture, and gases, or the retention of 
oily matter and flavours — T 1 B Wnghton Objec- 
tives for metallurgy The mounts should be of a 
metal which will resist the strongly acid atmosphere 
present m laboratories wheie analytical work on 
metals is earned out, and the front lenses should 
be protected against damage by accidental contact 
with metallic spiecimens Glasses and cements used 
must be of a permanent character, as considerable 
heat IS develop>ed by the intense light used m the 
photomicrograpihy of metal specimens The most 
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suitable balance among the vanous optical corrections 
differs somewhat from the one generally accepted 
for the other branches of microscopy , in particular, 
flare should be reduced to the absolute minimum 
The requirements of metallurgical microscopy are 
sufficiently distinct to justify the production of 
objectives computed and designed specially for this . 
work 

Paris 

Academy of Sciences, March 26 — M G Bigourdan 
in the chair — R de Forcrand Thalhum hydroxide. 
The usual method of preparing thallium hydroxide 
by precipitation of the sulphate with baryta is very 
tedious and liable to give an impure product A 
better method is to treat thalhum ethylate, C^, OTl, 
with water and starting with TlOH and Ti,0 prepared 
in this way the thermochemical constants have been 
redetermined — M Soula Taylor a senes having an 
mfinity of zero coefficients — P Koaillon A harmonic 
function the gradient of which vanishes at mfinity — 
Henn Chrttien Recording time in figures to the 
thousandth of a second with an electrically main- 
tained pendulum A descnption, with illustrations, 
of a new recording chronograph of simple construc- 
tion — O E Begga The exact solution of problems 
indeterminate statically by means of paper models — 
M Lafay The possible use of the microphone to 
facilitate jiroblems of flight — J Trouiaet Can the 
observation of the planets furnish arguments for or 
against relativity ’ The author gives reasons for 
answering this question in the negative — Paul 
Mondain-Monval 1 he variation of heats of solution 
with temperature Details of experiments on heats 
of solution of potassium sodium and ammonium 
nitrates potassium sulphate, and ammonium and 
potassium chlorides at 0° and 18° C — ^Th Tommasina 
Contnbution to the dynamo kinetic theory of the 
electron and the atom — Georges Dijardin The 
critical velocities of the electrons in krypton and 
the production of the spectra of this gas An 
account of work done witn a three electrode tube 
of an improved type The ionisation potentials of 
argon and krypton were found to be 15 2±o 2 volts 
and 12 7I0 2 volts respectively the double ionisa- 
tion potentials were 34 o volts and 28 25 volts 
Krypton, like argon, gives two spectra, details of 
whicli are given — Albert Portevin The variations 
of capacity accompanying the thermal treatment of 
hollow steel bodies Study of the influence of the 
tempenng temperature, rate of cooling, and hardness 
of steel on the changes of capacity of steel shells — 
L J Simon and M Frdjacques The methylating 
and sulphonating action of methyl sulphate on 
phenols m the absence of water This reaction is 
very complicated With phenol at least eight sub- 
stances are present methyl ether, anisol, phenol 
and anisol sulphonic acids and their methyl esters, 
and methylsulphuric acid The methods of separa- 
tion are given — A Mailhe A new preparation of 
the tetrasubstituted ureas The formamide of methyl- 
aniline, C,Hj N(CH,){COH), ^sed as vapour over 
finely divided nickel at 38o“-40o“ C gives sym- 
metrical dimethyl-diphenylurea, CO(N(CH,)(C,H,)), 
That the method is of general apphcation is proved 
by other examples — F Bordas and T Touplain 
The denaturation of ethyl alcohol The use of 
alcohol as a constituent of a motor fuel requires a 
cheaper denaturant, and one easily detected The 
use of methyl or ethyl borate is suggested — P 
Gaubert The liquid crystals of anisal-p-amido- 
azotoluene A r^ly to some criticisms of G Fnedel 
— M Solignao The tectonic of the plain of Mateur 
and its approaches (Tunis) — F Baldet Contribution 
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to the study of atmospherics A method of searching 
for and partially eliminating low frequency parasitic 
currents of atmosphenc or telluric origin — ^Pierre 
Dangeard The vacuome m the pollen grams of 
Gymnosperms Apphcation of the vital coloration 
method (neutral red) to the study of the pollen 
grains of Taxus toccata, Cepkalotaxus Foriunet, 
Cupressus Lawsoma, and Ptnus Armandt — ^Mlle 
h ranee Gueylard Intervention of the spleen m the 
phenomena of adaptation to changes in salmity 
It IS known that GasUrosteus acukafuc can be trans- 
ferred from fresh to salt water, and rapidly adapts 
itself to the change of medium It is shown that 
change m the salinity of the medium results in 
changes in the spleen, the higher the proportion of 
salt in the water, the greater the reduction m the 
proportional weight of the spleen — Marcel Duval 
and P Portier The impermeability to urea of certain 
tissues of selacian fishes — Jules Amar The law of 
vmreaction in biology and pathology This law is 
stated thus any patliological or physico-chemical 
act which tends to reduce the phenomena of organic 
oxidation provokes, by a defence mechanism, a 
relative mcrease of the pulmonary ventilation — 
L M Betances The specific differentiation of the 
hematic cell m the Metazoa — Andrd Lwoff The 
nutrition of the Infusoria Although, under natural 
conditions the nutrition of free infusoria is purely 
phagocytic, it is possible, in a suitable medium, to 
feed some species by means of dissolved substances 
— Bons Ephrussi and Andrd Lwoff The double 
cyclic penodicity of the zone of division in Colptdtum 
colpoda 

Washington 

National Academy of Sciences (Proc Vol 9, No i, 
January) — H W Bnnkmann On Riemann spaces 
conformal to Euclidean space An w-dimensional 
Riemann space can be ' imbedded" in an (n + 2)- 
dimensional Euclidean space — O Veblen EquiafiBne 
geometry of paths A definition of volume which 
generalises that used in Riemann geometry is denved 
— L P Eisenhart Affine geometries of paths 
possessing an invariant mte^al — J R Kline 
Closed connected sets which are disconnected by the 
removal of a finite number of points — R S Wood- 
ward Some extensions in the mathematics of 
hydromechanics A development of some of the 
equations used to describe fluid motion when 
viscosity IS taken into account — P D McMaster 
and P Rous Hydrohepatosis, a condition analogous 
to hydronephrosis Prolonged obstruction of the 
bile duct in dogs causes distention of the duct and 
of the gall-bladder with " white-bile," a colourless, 
watery fluid A pressure obstacle causes reduction 
in total secretion and in the percentage outout of 
some of the substances secreted, as in kidney obstruc- 
tion, though the distention caused is less marked •— 
H Laugler and R Legendre Narvocamc and curansa- 
tion Novocaine causes morpliological changes 111 
nerve fibre, and a solution (i in 10,000) in physiological 
salt solution causes an increase in the intensity of 
a suddenly estabhshed current necessary to provoke 
visible muscular contraction, and decreases the 
interval before response occurs — F G Benedict and 
E G Ritzman Under nutrition and its influence oft 
the metabohe plane of steers Eleven adult steer# 
were fed for about 4J months on one-half their 
ongmal maintenance ration Changes in body 
tissue were measured by the carbon dioxide output, 
usmg a respiration chamber At first there was 
rapid reduction m live-weight, due to changes la, 
intestinal ballast or fin , afterwards there was slow 
steady loss, due to drafts on body material)* aad 
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dunng the last few weeks the weights were practically 
constant The animals remamed active but the 
pulse dropped from 44 to about 28 Mamtenance 
level of metabohsm in control beasts was 2150 calones 
per 24 hours per square metre of body surface 
tor the underfed anunals it was 1475 On refeeding, 
the animals rapidly regained weight and were readily 
fattened The energy value of the faeces remained 
practically constant at 4 778 calories per gm of 
water-free substance under all feeding conditions — 
C G Darwin A quantum theory of optical dis^rsion 
(see Nature, December 23, 1922, p 841) — W H 
Cole Circus movements of Limulus The ammals 
were subjected to diffuse and non-directive illumina- 
tion, and only one lateral eye was allowed to function 
In accordance with Loeb s tropism theory, the 
diameter of the circles traced out was inversely 
proportional to the mtensity of the light 

(Proc Vol 9, No 2 February) — R W G Wyckoff 
On the hypothesis of constant atomic radu Starting 
from caesium dichloro-iodide, values have been 
calculated for the " spheres of influence ” or atomic 
radu of several atoms These values are compared 
with the corresponding observed interatomic distances 
Many discrepancies occur, showing that it is not in 
accord with expenment to assign a definite size to each 
atom In some groups of isomorphous compounds 
composed of two kinds of atoms a law of constant 
atomic radu appears to hold In compounds of 
different crystal structure in which the manner of 
arrangement of the atoms of one kind about those 
of another (atomic environment) is different, the 
interatomic distances are unlike — A Van Maanen 
Photographic determination of parallaxes with the 
xoo inch reflector (Mount Wilson) Four fields 
have been measured mcluding the helical nebula 
(NGC 7293) Using the parallax derived +0058, 
the object appears to have a diameter 375 limes 
that of the solar system — H Shapley Light and 
colour variations of Nova Aquila 1918 4 The 
nova was a star (lo-ii mag ) at least 30 years before 
its discovery Rise in brightness began on June 7 
1918, reached a maximum, at visual magnitude -12 
in two days when it was brighter than any star m 
the sky except Sinus and decreased four magnitudes 
by June 25 Semi periodic fluctuations occurred 
until October with decreasing bnghtness, and since 
then It has continued to decrease until it is now 
about magnitude 10 — E H Hall A theory of 
the Hall effect and the related effect for several 
metals When a magnetic field acts at right angles 
to a cur ent flowmg along a thin stnp of metal 
the equipotential lines are no longer at nght angles 
to the fine of flow (Hall effect) and a transverse 
temperature gradient is set up (Ettmgshausen effect) 
Analogous effects are obtained if heat is flowing 
along the stnp The explanation offered assumes 
that conduction imphes the existence of two streams, 
one of free electrons and the other of associated 
electrons, which oppose each other — F B Sumner 
Studies of sub-specific hybnds m Peromyscus Three 
different crosses between geographic races of deermice 
were studied m respect of 17 quantitative characters 
The mean values for any character m the hybnd 
is usually between the parental values Means for 
the two hybnd generations (F, and F,) generally 
agree There appears to be a tendency towards 
increase of variability which is not due to environ- 
mental factors Most of the elements of the total 
sub-specific complex seem independent of each 
other m mhentance, and no smgle character behaves 
in obvious Mendehan fashion — G A Miller Sets of 
conjugate cycles of a substitution group — Carrel 
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Leucocytic secretions Evidence was obtained of 
the production of substances promoting growth 
of homologous fibroblasts and destri^mg foreign 
erythrocytes both tn vitro and in vivo This supports 
Renaut s view that the function of the white corpuscles 
of the blood 13 to bring nutritive substances to the 
fixed cells of the tissues ind it also appears that tliev 
can brmg regenerative suVistances to injured adult 
tissue A foreign protein added to leucocytic cul- 
tures increases tlie production of growth-activating 
substances , tn vivo this may precede the production 
of anti-bodies — W M Davis Drowned coral reefs 
south of Japan Some of the Riu Kiu and Bonin 
Islands are on the margin of the coral seas of to-day 
they have no regular sea-level leefs though their 
shore-lines resemble those of the embayed islands 
of the coral seas The islands may have been pro- 
tected by reefs while suffering erosion during a period 
of greater emergence followed by relatively slow 
submergence Continued upward growth of the 
protecting reefs has possibly been inhibited by 
decrease of ocean surface temperature A tempera- 
ture high enough for the growth of the suggested 
coral rtefs may have been caused by the deflexion of 
the North Equatorial current of the Pacific when the 
ocean surface was lowered during the Glacial epochs 


Calcutta 

Asiatic Society of Bengal, March 7 — Lily Stflck- 
tand-Anderson Music and tlio Hindu Pantheon 
An attempt to apply the principle that Hindu 
mythology represents a kinetic or fluidic and not a 
static or concrete mode of thmkmg, to the Hindu 
Pantheon specially rcl iting to music — K G Sinha 
On some Maithili dramas of the seventeenth and 
eighteenth centuries An attempt is made to explam 
the n iturc and importance of the dramas as throwing 
light on the development of Mithilfi art and culture — 

C V Raman (i) A theory of the visiosity of 
liquids An attempt is made to calculate the vis- 
cosity of liquids theoretically on the basis of the 
molecular hypothesis (2) I he molecuhr aslotropy of 
liquids The optical anisotropy of the molecules 
evidenced by experiments on the scattering of light 
IS discussed, and an attempt is made to find how the 
molecules influence each other’s position and orienta- 
tion — N Annandale Bivalve molluscs injuring 
brickwork m the Calcutta docks \ note on injury 
done to brickwork by the boring mollusc Martasia 
fluminahs and on otlier molluscs associated with it — 

P Brffhl and K Biswas On a new species of 
Cylmdrospermum from Bengal Description of a 
new species, Cylmdrospermum doryphorum, sp nova, 
Brfihl ct Biswas Comparison with known species — 
L Dudley Stamp and L Lord A prehmina^ note 
on the ecology of part of the rherine tract of Burmfi 
The area dealt with embraces a zone of country on 
either bank of the Irrawaddy river between Prome 
and Yeneingyaung, which covers more than 4000 
square miles The mter-relationships existing be- 
tween the geological formations, soils, climate, and 
the distribution of the vegetation are traced in detail 
! The plant formations are classified into 13 groups and 
the investigation revealed that climate, especially 
rainfall, is really the mam determmmg factor in the 
development of any particular typo of vegetation 
within this region — S L Hora Zoological results of 
a tour m the Far East (Fish, Part I ) The first 
pait of a report on a colleclioo of fish from a mantune 
mgoon connected with the Gulf of Siam which 
contains water of very variable sahnity Forty-ewht 
species of the Selachu and of seven teleostean orders 
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are discussed A new species of pipe fish, and one of 
Mastacembelus, are described and also a new colour 
form of M armatus — B Prashad Revision of 
Kobelt s nomenclature ol the Indian Ampullanidae 


Official Publications Received. 


(AUnlMde ) 

South Au»tr»lia Annual Unnort of thn Director of Mince and 
Government GeoloKiBt for 1021 Pp 10+2 mepe (Adelaide) 

The CarneKle United Klnirdoin rniet. VInth Annual Report (for the 
Year eiiditin 81*t Denembur 1U22) euhmltted liy the Kxeciitlvc Committee 
totlieTriwteeeoiiFilday (*thMeithl»23 Pp xil+flS (KdinbiirKh ) 
The Journal of the Royal Anthroiroloulcal liietltute of Gieat Britain and 
Iraiaiid Vol u2 July to December 1922 Pp vl +l(si S24+I2 (London 
Royal Anthropi)l(i(,ical Inetiliite ) ' - - 


Minlelry of Public Woi Ice Knypt Report on the Woilc of the Phyeical 
Department for tin 1 ear ending 31«t March 1922 By Dr HR Unrat 
Pp 22 (Cairo Government Prlntiin, OlHce ) P T 6 
Hcgonwaamemlngeii In Nederlandech Indie Twee en Veeitigate 
Jaargang, 1020 Pp vi + 128 Drle en Veerticale Jaargang 1921 
Pp ill + 128 (Weltevrcden Java LandadrukkeiO ) 

Annual Itepoita The Academj of hatuial Scleiicea of Philadelphia for 
the Year ending 30th Vovember 1921 Pp 74 (7 hlladelphia ) 

Proceodinga of the Academy of Natural Stiencea of PhlUdelphIa 
Vol 74 1922 Pp ili+3is-l 22 platea (Philadolplila.) 

Annala of the Mlsaouil Botanical Garden Vol 9 No 8, September 
Pp 283 88 ■ (St 1 oiila Mo ) 1 dollar 
I ibrary of rongreaa Report of the I Ibrailan of Coiigreeeand Report of 
the Superintendent of the Llhrery Building and Gmniida for the kiacal 
Year ending 80lh June 1922 Ip 20<i (Waaliington flovirnment 


Diary of Societies 


Amierson Kprry OcCMltiiin at the Bar of Philosophy »nd ll«Ua:lon 
Robal SociFTY or Mmiciti* (General Meeting) at »— Sir Archibald 
Garrod Ur P J Poynton Dr M Caialdy and Dr A P Murat 
Dlacuaalon on Jhe ttiology and Treatment of Oateo arthrltia and 
Rheiiuiatold Arthntle 

Koval Collbos of SunoBona ok Knoiaro at B -Prof Shattock 
Sypbilla 

IXBTiTi'TioN or Mbcbanical EHiiiNKHKa (London Oradnatea Smtion) at 
^-8 H 0 Waine Recent Steam Wagon Piogreaa, and a Suggested 

IttaTiTOTioB OK El EOTBICAL BNomiKee (Informal Meeting) at 7 — K H 


Market for Preih Milk —Prof J 0 Dnjmmond Cbangea In tin 
Dlgeetibihty and Nutritive Value of Milk Induced by Heating. —Dr 8 8 
Pllva The Effect of Heat on some Fliyafologlcal Prlnclplea in Milk — 
Capt J Golding and Mrs A T R Mattlck A Demonstration of some 
of tbe Chemiral Changes In Milk on Heating to varfont Temperatures. 
llovAi MitnoeooKicAL Socibtv (liidnatrial Applioatltiua Section), at 7 — 
C Baker Junior Biiglneer Motalliirgtoel Mlcroerope and the Qreenougb 
Binocular Microscope — R and J Beck, Ltd New Beeearoli Outfit R)t 
Metallurgical Work, including Mlcroeco^, Camera, Optical Bench, etc. — 
Edison Swan Electric Co , I td ITcdector and Bhillolite lampa. - 
M P swia Use of DIchroiscopes for the IdentlHoation of certain Gem 
Stonee —W Watson and Sons Ltd Petrological Microscopes —At 8 — 
J K Barnard The Manipulation of the Microscope m Industrial 
T ahoiatarlae Part 1 tlliiminants and Illumination —Dr M 0 Stoiies 
The Hitroscopical Examination of Coal in relation to Fuel Economy 


Rotal Ikstithtiom ok Qbbat Bbitaih, at 3 —Prof J T MacGregor 
Morris Modern Electric lAmps (1) Glowing Solids in nuniofThingsten 
Lamps). 

UOVAL Socibtv at 4 80 —Prof f R Morton end B C Jolinson Spectra 
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Education and Science in the Civil Service 
Estimates 

T he provision for Bclucation, Science, and Art 
for the >ear ending March 31, 1924, in the Civil 
Service Fstimates continues to show reductions upon 
previous years Excluding Ireland, the expenditure 
under these heads was 61,675,301/ in 1921-22 and 
54,150,207/ in 1922-23 Por 1(923-24 the estimate 
IS 49,902,435/ — a sum which is less than the actual 
expenditure of 1921-22 by 11,772,866/ This is an 
enormous reduction, and however serious the economic 
situation— and one must grant that the financial strin- 
gency is still great — such a reduction cannot be viewed 
with unconcern by those who have the real interest of 
the country at heart 

It should be noted, however, that the estimates under 
review include expenditure other than that upon school 
education They include the cost of national museums 
and art galleries, as well as grants to scientific and 
industrial research, and to universities and institutions 
of university rank The Boaid of Education estimate 
IS 41,934,047/, a decrease of 3,340>953i , while the 
estimate of the Scottish 1 ducation Department is 
5,922,995/ a decrease of 869,379/ These two re- 
ductions together make up the major portion of the 
proposed reduction of 4,247,772/ for the current 
financial year 

It will be instructive to examine in more detail 
some of the proposed expenditure In the Board of 
Education estimates the grant for elementary educ<ition 
IS put down at 33,069,100/ , a reduction on last year 
of 1,999,693/ and on 1921-22 of 3,929,613/ One is 
moved to remark that if a 1 eduction in this grant of 
almost four millions in two years con be made without 
detnment to the future efficiency of the nation, there 
must have been something radically unsound in the 
distribution of these grants in the past If, however, 
the future efficiency is seriously threatened by such a 
reduction, then an apparent economy mav well turn 
out to be a real extravagance Again, the estimate for 
the grant for higher education is 7,315,520/ , which 
means a reduction of 707,055/ on last year’s grant, or 
of 1,463,910/ on that for 1921-22 It is clear that the 
reductions m the grants for higher education are pro- 
portionately much greater than for elementary educa- 
tion and may well have serious consequences In 
particular, it would be difficult to justify the reduction 
of 4000/ for technical colleges — and this m addition to 
<t reduction of 10,000/ m the previous year — ^and that 
of 123,725/ for the training of teachers On the other 
hand, it was to be expected that the grant for the higher 
education of ex-Service officers and men should auto- 
matically decrease Accordmgly, 310,000/ is estimated 
as compared with 1,615,000/ ^t year, with a corre- 
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spending reduction of 7283/ in cost of administration 
of this grant 

So far as the administrative staff of the Board of 
Education is concerned, there seems to be little reduc- 
tion in numbers Apparently the reduction in the cost 
of this service will depend mamly upon the fall in the 
index figure of the cost of hvmg, smee the bonuses on 
salaries are made with reference to it One would 
think that in view of the extensive reductions m the 
grants to elementary and higher education, the estimate 
of 356,982/ for inspection and exammation, not- 
withstandmg a reduction of 26,061/, is higher than 
necessary, and could be further reduced without 
serious detriment With one important exception, 
reductions have been the rule rather than the ex- 
ception , the estimate for pensions to teachers is 
2,400,000/ , as agamst 1,860,000/ last year This 
increase of 540,000/ was expected, and no doubt 
will be exceeded next year With regard to this, of 
course, one must take mto consideration the contri- 
bution of 5 per cent of the teachers’ salanes 

Under the head of Aid to Students, further reductions 
are noticeable Last year there was a reduction of 
4500/ m the sum allowed for scholarships, studentships, 
and exhibitions tenable at universities , this year there 
is a further reduction of 2000/ Similarly for students 
at traimng colleges the total estimate fpr this year is 
119,170/ , as compared with 137,095/ last year The 
total reduction in the grant m aid of students is 19,982/ , 
and this comes as a further reduction upon a drop of 
10,213/ last year One cannot but feel uneasy at the 
withdrawal of 30,195/ in two years from a class of 
students, presumably deservmg, but unable to afford 
the cost of a higher education 

The estimates contain some mterestmg “ Notes ” 
as to the further measures proposed for keeping down 
the cost of education The Board of Education defines 
Its attitude regarding the expenditure of local education 
authorities which will be recognised for purposes of 
grant In 1922-23 this expenditure was not to exceed 
62450,000/ A later revision fixed the sum at 
60,595,000/ This year the amount is limited to 
58,902,000/ , and of this total not more than 300,000/ 
may be spent on the provision of meals Higher 
education fares no better The total expenditure by 
the local education authonties to be recognised by the 
Board of Education for 1923-24 must not exceed 
12,160,000/ , as compared with 13,000,000/ m 1921-23 
This year, too, a clause is mserted m the Notes to the 
effect that the number of students recognised for grant 
under the Regulations for the Training of Teai^ers 
durmg the financial year 1923-24 is expected to be 
X3 ,o 66, as compared with 13,640 m 1933-33 This 
reduction, it may be stated, is not due to a lack of 
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candidates commg forward, but to the pohey adopted 
by the Board of reduemg the number of those » 
traming 

Tummg now to the votes under the Treasury, we 
find that there are still further reductions After the 
reduction of 19,157/ last year in the grant for scientific 
mvestigation, it is a little disquietmg to find a further 
decrease of 1303/ this year Similarly, the drastic 
reduction of 118,486/ last year m the vote for saentific 
and mdustnal research has been followed this year by 
the proposal of a further net reduction of 20,574/ 
It will be unfortunate if this reduction should hinder 
the progress of scientific research at a time when such 
research is most urgently needed The grant m aid of 
universities and colleges is estimated at 1,169,000/, 
which is the same as last year It will be remembered 
that in 1921-22 the grant from the Exchequer for the 
umversitv mstitutions of the United Kmgdom wps 
1,500,000/ Although the present estimate is only for 
university institutions m Great Britain, the reduction 
for these bodies this year will be little short of 250,000/ 
At the same time it should be noted that other mstitu- 
tions (in particular, Oxford and Cambndge) and certain 
clinical units of the London Medical Schools have been 
smee added to the list, and are now receiving substantial 
grants under this vote It would seem that universities 
and colleges as a whole have been badly hit by the 
economies of the last two years One can readily 
understand why those who believe in education, 
and particularly m higher education, are viewmg 
with grave concern the present position It would be 
little short of a national calamity if the opportumties 
for research or the development of university education 
m this country were to be restneted at the very tune 
when they should be fostered and encouraged 


Weights and Measures, with soQie 
Geophysics. 

A Dictiomry of Applied Physics Edited by Sir 
Richard Glazebrook In 5 volumes Vol 3 . 
Meteorology, Metrology, and Measunng Apparatus 
Pp vii+839 (London Macmillan and Co , Ltd., 
19*3 ) 631 net 

I T would be difficult to over-estimate the value of 
the contents of this book, and our debt of gratitude 
to Sir Richard Glazebrook for having collected tuid 
edited the articles is very great mdeed A certain 
amount of the informaticHi contamed is new, and 
tically the whole of the remainder is inaccessible to thS 
ordmary studoit 

It 18 not easy to specify in a few words 
teeated, and the sub-title— meteotdogy, 
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aod measuring apparatus — is not very helpful, in 
iact, It IS difficult to understand why this title was 
chosen, except for its attractive alliteration, for it 
certamly would not lead us to expect articles on 
earthquakes, oceanography, radiation, and many other 
subjects which are not meteorology, or metrology, or 
measunng apparatus 

As a matter of fact, most of the subjects treated 
appear to fall into some such classification as the 
following 

Measurement — ^Theory and practice of measure- 
ments of length, mass, time, and their denvatives , 
alcoholometrv , saccharometry , drawing mstru- 
ments , calculatmg mstruments , combination of 
observations , and allied subjects 

Geophysics — Form and mass of the earth , meteoro- 
logy, including atmospheric electricity , oceanography , 
seismology and tides 

On the other hand, terrestrial magnetism, electncal 
and magnetic measurements, and thermometry are not 
treated m this volume 

One of the chief values of the articles lies in the fact 
that they are not compilations from text-books and 
scientific journals, but each is written by a man whose 
life IS engaged on the work he describes This is 
clearly seen from the followmg list of the mstitutions 
which have provided writers from their staffs, past or 
present There are 43 mam articles m the volume, 
of which 12 are provided by the National Physical 
Laboratory, 7 by the Meteorological Office, 2 each hy 
the Royal Geographical Society and the Survey of 
India, 1 each by the Bureau of Standards, USA, and 
the Ordnance Survey The writers of the 18 remammg 
articles include such well-known names as Profs Boys, 
Knott, Sampson, Skmner, and Turner , Sir Horace 
Darwm, and Mr C T R Wilson 

Before dealmg with the articles themselves, it may 
be worth while to remark on a few pomts connected 
with the general arrangement of the book which have 
struck us very forcibly while readmg the 800 or so 
p^es of which it consists The arrangement is 
obviously a compromise, and a compromise can never 
give entire satisfaction It would appear that the 
first idea of the work was that of a dictionary with 
probably the alphabetic arrangement throughout, as 
in the “ Encyclopasdia Bntannica ” But that idea 
has been modified, and a series of volumes each dealing 
with more op less allied subjects has been adopted 
We cannot be too grateful for this decision , for m 
these hard times a single volume may be withm the 
tneans of many who could not afford the whole set 
We cannot help rtgrettmg, however, that the whole 
S&ictionary idea was not abandoned at the same tune 
t ij^tever the mtention may have been, the volume 
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before us is practically a collection of 43 articles and 
an mdex to them , but mstead of the latter bemg placed 
at the end, it is embodied by the dictionary method 
throughout the whole book, and the articles are strung 
on to It like large beads on a necklace This method 
has two great drawbacks m the first place, the long 
breaks in the sequence ol the words, due to the mter- 
polation of the long articles, make it difficult to turn 
up a word quickly Then technical difficulties of 
pnntmg have made it impossible to give references to 
pages, and the reader is referred to sections and para- 
graphs of the mam articles, the title of the article 
being set out m full in each case This entails a great 
deal of unnecessary pnntmg, and it is not easy to find 
a specified paragraph, as the sections m some cases 
extend over several pages A simple mdex with refer- 
ences to pages would have served the same purpose, 
and would not only have been easier to use but also 
probably have reduced the size of the volume by many 
pages, with great convenience to the reader and a 
reduction m the cost of pnntmg 
While we are discussing the convenience of the 
reader, it may be as well to duect attention to the 
want of system with regard to references to literature 
Some of the articles have very full references while 
others have practically none, but the method of makmg 
the references vanes from article to article In some 
the references are given m the text, m others m foot- 
notes, while m a few they are collected together m a 
bibliography at the end of the article, the numbered 
Items of which are indicated in the te' t bv the use of 
numbers m brackets In fact this book reflects the 
chaos m general scientific literature m this matter 
Nothing IS more disturbing when reading a difficult 
article than to have the attention constantly dis- 
tracted bv frequent references to footnotes, some of 
which may be of importance to the argument, and 
therefore must be read, while others are only refer- 
ences to literature For this reason it is surely desir- 
able that there should be some distinction between the 
two kmds of references The method which seems the 
most reasonable is to use figures m brackets m the 
text to connect with references to literature collected 
together at the end of the article — or chapter m the 
case of a text-book — while notes necessary to the 
argument should be given, if they cannot be avoided, 
at the foot of the page, and attention directed to them 
by an asterisk or other conventional sign used to 
mdicate a footnote In this way a reader would 
almost unconsciously pass over the literature refer- 
ences and yet never miss a footnote The advantages 
of this method are so obvious when many references 
axe given that it is surprising it is so kttle used 
There is still one more i»int of arrangemrat wh|^ 
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affects the convenience of the reader The articles in 
these volumes owe their outstanding value to the high 
authority of the authors, and it is unlikely that any 
one will consult an article without wishing to know 
who wrote it He will look first at the beginning of 
the article, and not finding the name there he will 
probably turn to the end, where he will find the 
initials of the author But it is very seldom that the 
initials of the best-known writers are familiar, so the 
reader has not yet got the information he requires He 
may then recollect having seen a “ List of Contnbu- 
tors ” at the beginning of the book, and here he will 
finally find the name belonging to the mitials Why 
should not the name of the writer have been put at 
the commencement of each article, where the reader 
naturally turns to find it ? 

Returning now to the articles themselves, they are 
so numerous, and deal with so many subjects, that it is 
quite impossible to notice them all, so we must content 
ourselves with a few words on one or two of the most 
important 

In the group of articles dealmg with measurement, 
the discussion of metrology by Mr J F Sears, the 
Deputy Warden of the Standards, is of outstandmg 
merit Without going into a great deal of detail a 
clear account is given of the history of the British and 
metric standards of length, mass, and volume, followed 
by the theory of the methods used in comparing these 
standards with practical measurmg apparatus It 
will come as a surprise to most people to read m this 
article that two kilogram masses can be compared 
with a greater accuracy than two metre standards, the 
accuracy being one part in 10* and m 10’ respectively 
Mr Sears’s discussion of the relative advantages of the 
British and metric systems is very valuable, and 
clearly mdicates that the advantages are not all on one 
side He is strongly opposed to attempts to hurry a 
change in Great Bntam, and concludes “ The only 
practical policy, and that which has actually been 
followed, IS to give legal sanction to the alternative use 
of the metnc system, and to trust to the processes of 
time to effect a gradual change The efforts of those 
who desire to see the metric system m universal use 
would be more usefully employed m endeavourmg to 
encourage and facilitate its voluntary adoption m this 
way, tkuan in seekmg to secure legal compulsion m 
advance of public desire ” 

This article on metrology is supplemented by 
separate articles dealmg with the practical side of 
makmg measurements and companng standards 
These are nearly all wntten by members of the staff 
of the National Physical Laboratory, hence we have 
m them extremely valuable mformation of the actual 
methods used m this country It is true that when 
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readmg the articles one misses information on some 
pomt or other which would have been useful, but 
everythmg cannot be included in a book of finite 
dimensions, and on the whole the choice of subjects is 
good The only criticism one has to make m this 
respect, and it applies to the book m general, is that 
the articles are very uneven in the amount of detail 
given There can be no doubt that “ gauges ” are an 
important accessory m all accurate measurements of 
length, but are they so important as to justify the 
longest article in the volume and more than fifty 
per cent more space than is given to the article on 
metrology itself ? One cannot help feeling that m 
this article we are taken outside applied physics mto 
engmeermg practice 

The chief article on the measurement of time is one 
by Prof Sampson on clocks and time-keeping It is a 
delightful article to read, for while it is short and not 
overburdened with detail, there is no difficulty in 
I graspmg the principles employed in the different forms 
of clocks described After reading these thirty pages, 
one has the feeling (it may not be justified) that one 
knows all there is to know about clocks and their ways 
from the Glastonbury Abbey clock of 1325 to the 
latest Riefler 

In the geophysical section we cannot help regrettmg 
that more space has not been allotted to the writers, 
even, if necessary, at the expense of the articles deal- 
mg with measurements, which m some cases, as 
already mentioned, are overburdened with detail 
Some of the articles are so abbreviated as to lose a 
great deal of their usefulness , this is particularly the 
case with the article on meteorological optics, which 
consists of onlv sixteen pages, while the descriptions of 
thirty-two different map projections are compressed 
mto five pages 

The articles by Sir Napier Shaw and Capt Brunt 
mdicate very clearly the great changes which have 
taken place during the present generation m the 
outlook of meteorologists Meteorology has changed 
from bemg an observational study of weather and its 
changes to a study, largely deductive and mamly 
mathematical, of the atmosphere as a whole It is not 
surpnsing, therefore, that one hears occasional com- 
plaints that the modem meteorologist is too fond of 
theory and long names On the other hand, the 
recordmg of weather had gone on for many, many 
years without much progress m our knowledge of the 
“ wav of the air ” , but m recent years the physicist 
and mathematician have looked our way and the 
progress has been startlmg In this advance two 
names stand out pre-emmoit in this country, Dines 
and Shaw, and both have written articles for this 
vohitne Sir Napier Shaw’s article on “ The Thermo^ 



NATURE 


April 28, 1923] 


561 


dynamics of the Atmosphere ” is characteristic, and 
therefore full of new ideas and new views of old ideas 
He treats the atmosphere as a whole as a “ heat 
engme ” of the classical type An indicator diagram 
of a novel type, m that the co-ordmates are tempera- 
ture and entropy, is constructed, and we are taken 
through a “ cvcle of operations ” which mvolves a 
return ticket from Java to “ the cold slopes of the 
mountainous Arctic and Antarctic lands,” and during 
the course of which we realise our entropy like a 
normal traveller cashes his circular notes, and occasion- 
ally we receive fresh funds from the water vapour 
which we have smuggled m our luggage Sir Napier 
also introduces us to the “ resilience of the atmosphere,” 
from which “ arises the capacitv of a layer of air to 
act as a ‘ deck ’ or ceiling, preventing any vertical 
motion, and therefore limiting the motion of the 
atmosphere to horizontal la>ers ” The whole article 
is stimulatmg and its value cannot be overrated 
Those of us who are interested in atmospheric 
electricity are feeling more and more the need for a 
good account m English of this branch of meteoro- 
logical physics There is more than enough material 
for a good sized book, but the few workers in atmo- 
spheric electricity in this country hav e other interests, 
and there appears to be no immediate prospect of the 
need being satisfied We have all the more rtason, 
therefore, to be grateful to Mr C F R Wilson— one 
of the qualified workers who has other interests— for 
his article There are so many unsolved problems in 
atmospheric electricity that any account of the work 
done and of the theories propounded to explain the 
observations must of necessity exhibit the personal 
opinion of the writer This article is no exception, 
and Mr Wilson’s point of view is clearly discernible 
His account is, however, perfectly fair, and as unbiassed 
as It could be m the cncumstances 
Most writers have recently acknowledged them- 
selves defeated m their attempts to explain the main- 
tenance of the earth’s normal electrical field, but Mr 
Wilson makes it quite clear that in his opinion thunder- 
storms offer a way of escape from this impasse The 
spifill amount of evidence which he adduces is not very 
impressive, but until more work has been earned out 
along the Imes indicated by Mr Wilson it will not be 
possible to say that his solution is incorrect 
We began this review with expressmg gratitude to 
Si|t Richard Glazebrook, and we cannot do better than 
end on the same note The criticisms we have made 
V are of secondary importance and Are very much m the 
mtlire of looking a gift horse ut the mouth But there 
^ objection m exammmg the mOutli if it helps one 
^ l^derstand the gift and to make the best use of it 
• G C SiRPSON 

|ifO 2791, VOL, III] 


Climatic Changes 

(1) The hvoliUtm of Climate By C F P Brooks 

Pp 173 (London Benn Bros Ltd , 1922 ) 

Sr (d net 

(2) Climatic Changes their Nature and Causes By 

Ellsworth lluntmgton and S S Visher Pp 
XVI + 329 (New Haven Yale University Press, 
London Oxford University Press, 1922 ) 17^ 6 d 

net 

“ A HUNDRED million or a thousand million years 
/V ago the temperature of the earth’s surface 
was very much the same as now,” siv Profs Hunting- 
ton and Vishtr in the first cl.ipter of their “ Climatic 
Changes ”(p 15) This uniformity of climate through- 
out geological time, m contrast with the inconstancy 
of the weather from day to day and from vear to year, 

IS the great paradox of geological meteorology The 
climatic conservatism of the earth as a whole is 
qualified by great local changes whuh have pioduced 
glaciations at about ten different geological dates and 
acihmatiscd in high latitudes plants allied to those 
now confined to warmer regions The study of 
climatic changes has the especial attraction that it is 
a temptmg explanation of the fall of civilisations and 
States, since man is obviously dependent on the 
weather 

(i) Ihe perennial contiovcrsy as to whether climatic 
change is due to terrestriil or to celes‘idl causes is 
continued in the two new works by Brooks and by 
Huntington and Visher While Mr Brooks maiii- 
tauis that the climatic changes proved by geology can 
be explained by alteration m the distnbution of land 
and water, the American authors attribute them to 
occasional changes m the condition of the sun Mr 
Brooks m expounding, 1 is conclusion, rejects the 
atmospheric theories based on variations m the amounts 
of carbon dioxide and of volcanic dust, and his verdict 
on this question is given added weight by Dr G C 
Simpson^s testimony, in an introductory note, to his 
authority on meteorology Mr Brooks explains the 
last mam geological change of climate as due to great 
uplifts of land m high latitudes having enlarged both 
polar glaciers and tropical deserts He ” shows how 
enormously effective the land and sea distribution really 
IS,” by calculating what the temperatures on one zone 
on the earth would be if it were composed solely of land 
or were occupied entirely by sea In a useful appendix 
he provides data by which the effects on temperature 
of vanations m land and sea can be calculated 
Unfortunately, the meteorological sections of Mr 
Brooks’s work are relatively short, and most of it is 
devoted to accounts of geolog^ and historical vana 
tions of chmate on syhich the author’s opinions are lesf 
*■, ? R I 
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authoritative He adopts the views o£ Prof Ellsworth 
Huntington that some great political changes in 
classical times were due to a climatic change m the 
southern part of the North Temperate zone These 
views were discussed and rejected in a paper in the 
Geographical Journal (vol 43, 1914, pp 148-172, 293- 
318), and as Huntington and Visher, who quote that 
paper, say (p 92) that in the mam its “ conclusions 
seem to be well grounded,” the former author has 
apparent! V abandoned some of the views which Mr 
Brooks still quotes on his authoritv That section of 
Mr Brooks’s work is out of date, as is also the argu- 
ment based upon the occurrence of Galaxias in South 
America and New Zealand, smee the discovery that 
this fish breeds in the sea The mam value of Mr 
Brooks’s book depends on its meteorological chapters 
and Its weightj support to the conclusion that glacia- 
tions can be explained by geographical changes He 
omits reference to the impressive testimony on behalf 
of that theory by Lord Kelvin 

(2) The mterestmg and suggestive volume by 
Messrs Ellsworth Huntington and Visher shows an 
exceptional knowledge of the literature and contams 
an illuminating discussion of important problems on 
the borderland of meteorology, astronomy, and geologv 
Ihev discuss Brooks’s paper in support of the geo- 
graphical explanation of glaciations, but dismiss it, 
smcc the distribution of ocean and contment at the 
time of the Pleistocene glaciation was much the same 
as It IS now , the differences they claim were insuffi- 
cient to have produced so great a climatic change 
They admit that changes m the positions of land and 
sea may be an important secondary agency Differ- 
ences of opinion as to past climates are not surprising 
m faie of the authors’ divergencies of statement as to 
existing geography “ To-day the loftiest range m 
the world, the Himalayas, is almost unglaciated ” 
(Huntington and Visher, p 144) , “ The Himalavas, 
owing to their heavv snowfall derived from the south- 
west monsoon, bear numerous great glaciers ” 
(Brooks, p 77) 

The authors adopt the view that climatic changes 
are due to variations in solar activity They have 
been convinced, in spite of a prepossession to the con- 
trary, that the periodicity and seasonal vanation in 
earthquake action and concurrent climatic changes 
are due to a planetary influence which also controls 
the appearance of sun-spots They discuss the nature 
of this mfluence and conclude that it is not tidal but 
clectncal The effect on the earth of increased sun- 
spots is not by direct vanation m temperature, smee 
increased glaciation does not mvolve any general 
change m the earth's temperature, which the authors 
insist has been practically uniform throughout gcologiad 
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time Increased solar activity affects the earth by 
produemg special storminess, with mcreased snow-fall 
in areas of high pressure and dimmished ramfall and 
loess formation elsewhere If the planets have such 
an important though mdirect effect upon the earth’s 
climate, the approach to the solar system of some of the 
greater stars must from time to time have a still more 
powerful influence on solar activity The authors 
claim that great stars may approach the solar system 
sufficiently to stimulate intense activity m the sun, 
and thus produce glaciations on the earth at intervals 
of time consistent with the requirements of the geologi- 
cal history of climate 

The views on geological climates put forward by 
Messrs Huntmgton and Visher appear to be generally 
well substantiated, as in their belief in the existence of 
climatic zones throughout geological time (p 171) and 
that (p 169) “ as far back as we can go m the study of 
plants, there are evidences of seasons and of relatively 
cool climates in high latitudes ” , but their conclusions 
as to histone variations in climate are less well sup- 
ported They attribute the English fammts of 1315-16 
and 1321 to a special climatic stress due to a “ consider- 
able swing towards the conditions ” that produce 
glaciations In support of this view they quote 
Petterson (Quart Jour Meteor Soc , vol 38, 1912), 
that the 14th century was a period of extreme climatic 
variation, but they have overlooked Hildebrandsson’s 
reply to Petterson’s paper (Nov Act R Soc Sci , 
Uppsala (4), IV , 1915) 

Fammes are so often due to an untoward con- 
catenation of many unfavourable circumstances tliat 
they are not a sure foundation for hypotheses of 
climatic change Standard authorities on the his- 
torical distribution of famine do not support the view 
that the English fammes m the early part of the 14th 
century were abnormal in ongm It is even doubtful 
whether that period was especially famine-stricken 
Dr Farr, m his classical paper on the vanation of 
wheat pnees (Joum Statist Soc , London, IX , 1846, 
pp 158-174), shows that fammes were evenly distributed 
throughout the nth to i6th centuries “ In the nth 
and 1 2th cen tunes a famine is recorded every 74 
years on an average, and the people suffered 20 years 
of famine m 200 years In the 13th century my 
list exhibits the same proportion of famine, and nearly 
the same number of years of famme Upon the 
whole, the scarcities decrease durmg the three follow- 
mg centunes , but the average from laoi to 1600 is 
the same — namely, 7 fammes, and 10 years of famine 
to a century This is the law regulatmg scarcities m 
England ” Walford’s table of fammes (Insurance 
Cyclopsedia, 1874, vol 3, pp 165-170) shows that' tBe-^ 
nse m the pnee of wheat dUrmg the tamme of 
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was exceeded in that of 1437-38, when the nse of 
pnce from 45 or 4^ 6d a quarter to 26s M was 
higher than the qumtuple mcrease upon which Hunt- 
ington and Visher lay stress for 1315 
The English scarcity from 1581-1603 was equally far- 
reaching, as famme at the same time caused cannibal- 
ism m Ireland and devastated Persia The famme in 
England from 1694-99, attributed also to “ rams, 
frosts, snows— all bad weather,” might have produced 
as disastrous consequences as that m the 14th century, 
but for the improvement in internal transport An 
instructive table m Brooks’s volume (p 155) dis- 
credits the hypothesis that the English famine of 
1315-16 was due to a period of abnormally severe 
weather, as it represents severe winters as fairly evenly 
distributed throughout the half centuries from 1075 
to 1425 The discussion of the causes of these famines 
by Ihorold Rogers (“ Agric and Prices in England,” 
vol 1 , 1259-1400, i866, pp 28-30), whom Huntington 
and Visher quote for facts about the 1315-16 famme, 
gives no support to the view that they were due to any 
progressive change in tlimate or to climatu severity of 
a special order • J W Gregory 


The Copper Age in Spain and Portugal 

La Cmltsatton inioUthique dans la Pintnsule Ibirique 
(Arbtten utgifna med understod af Vilhelm h kmans 
Universitetsfond, Uppsala, 25) By Nils Aberg 
Pp \iv + 204 + 25 plates (Uppsala A -B Akad 
Bokhandeln , Leipzig Otto Ilarrassowit/ , Pans 
Libr Honors ( hampion, 1921 ) 15 Kr 

I T is a pleasure to peruse the work of an author like 
Dr Nils Aberg, whose studies are so comprehen- 
sive Too many prehistorians work and publish m their 
own small area without much reference to cultures 
outside, or occupy themselves with the necessary, 
though in the long run barren, task of extracting the 
more important essentials from the ever-growing mass 
of literature m order to present a coniise scheme that 
can be used by others as a basis of study Dr Aberg’s 
objective is far wider in scope, for although his main 
interest is naturally in Scandmavia, the whole of Europe 
IS really included for the purposes of his work 1 he 
volume m front of us is only the latest of a number of 
memoirs, the object of which is to trace, from a study 
of the typology of various objects, the directions from 
which came the mfluences that were at work in Europe 
from Neolithic to Bronze Age times 
Any prehistonan who has worked on the Continent 
will derive pleasure from the very, first page, for the 
book is dedicated to ^;mlle Cartailhac. To those who 
hstve worked with and drawn mspiration from Car- 
f taiQiac such a dedication seems natural But hete it is 
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not only a tribute to that wonderful old man, who died 
in harness only a short while ago, for his book, “ Les 
Ages pr6historiques de I’Espagne et du Portugal,” 
published so far back as 1886, still remains a standard 
work on early times m the Iberian Penmsula, and 
again and again the reader will notice the use that Dr 
Aberg has made of it 

A great deal of work has been done by Dr Aberg, 
and a number of collections, both private and in 
museums (not to speak of the considerable literature 
on the subject), has been utilised in the compilation of 
this work Ihc book opens with a short preface in 
which the author exposes his reasons for studying the 
area and his general views There follows an introduc- 
tion in which the current views and the literature of the 
subject are shortly discussed Next, after giving an 
account of the background to the period under discus- 
sion, the development of the megalithic tombs m the 
Peninsula, and the principal objects and tyjies of tool 
found during the Iberian copper age, are described 
and illustrated bj numerous and excellent figures 
and plates The whole forms an exceedinglv useful 
study which can onl> be gathered elsewhere by a 
process of foraging in much larger works There 
follows an account of a number of sites m Portugal 
and Spam, finally a brief comparative study of 
similar cultures elsewhere, in France, Italy, and 
England Much local work has still to be published 
by Bonsor and others, and many details still await 
solution, but m the meantime, the volume before us 
gives a clear and rapid account of what has been done, 
and Its important bearing on tl e contemporarv cultures 
farther north The Spanish Peninsula has been 
favoured in having large deposits of metal ores, and so 
a bnlliant copper age developed, the influence of which 
was felt farther north in regions where stone tools 
still had to bt used owing to lack of metal ores, at a 
time when little commerce was possible 

The book is lacking in one particular respect, and 
that IS in the absence of an account of the Spanish 
“ Third Group ” rock - shelter paintings 1 his art 
clearly lielongs in date to our author’s period, for many 
of the conventionalisations figured on pottery appear 
on the walls of the rock-shelters 1 hu s on pages 133 and 
T4S, decorations engraved on pottery from Los Millares 
and Las Carolinas are illustrated, which can be matched 
exactly by paintings on the rock-shelter walls (for 
example, at Jimena, at Las Figuras, and a score of other 
sites) This art was not purely decorative , it had 
some (as vet imperfectly known) object, and so is im- 
portant in tracing out the civilisation of the period 
It IS true that there has not been as yet any complete 
or satisfactory study published on this subject, so that 
its importance has not been always properly realised. 
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Sufficient has been dcme, however, in this respect to 
make its omission from Dr Aberg’s book a serious 
blemish This can easily be rectified in a later edition 
by the addition of a further chapter 
Dr Aberg is to be congratulated on his excellent 
work, which indeed well repays a careful perusal 

M C Burkitt 


A Railway Manual 

Manuel des chemins de Jet Par J Bourde (Biblio- 
thdque Professionnelle ) Pp 444 (Pans J -B 
Bailh^re et fils, 1922 ) 12 francs 

M BOURDE’S book is intended for workers who 
. are desirous of extendmg their knowledge over 
larger fields than is covered by their aitual every-day 
work, and for wliom the big special volumes are in- 
accessible or unintelligible The author is of opinion 
that the workman is too often condemned to be a mere 
wheel in a mechanism, and that he is not allowed 
sufficient initiative The series Of volumes to whuh 
our author’s book belongs is intended to furnish oppor 
tunities for the workman, and each of the 150 volumes 
has been written by an author who has special know- 
ledge of tlie subject on which he writes The reason for 
the lack of works of this type in this country is probably 
connected with the difference between the French and 
English people m their mental chaiaiteristiis and in 
their education The English are of course intensely 
practical, and not at all bookish It is not implied 
that the Irench are not prcctical but thev have 
been brought up more on the bookish side than 
English engineers The present writer knows one 
railway engmecr who is — or was— anxious to write a 
book on railways, and he had act umulated a great mass 
of material His lack of literary skill and the immense 
volume of his own knowledge will, however, in all pro- 
bability prevent the completion of the book 
The volume under review, dealing with railways 
from the engineenng pomt of view, covers the ground 
very thoroughly , it is wntten m plam language and 
gives the essentials to such an extent that a person 
having already a practical acquamtance with any one 
branch of railway work would, by the aid of the book, 
readily fit himself to deal with problems outside his 
own special domain 

With regard to the details of the book, a beginmng 
is made with surveying and levellmg, the drawmg of 
plans and representation of heights by contour Imes 
and other methods With this preliminary the author 
IS in a position to tackle the general design of the railway 
line, mcludmg questions of traffic, gauge of rails, 
curves, and gradients, all from the most general point i 
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of view, and so as to decide on the best route Other 
chapters discuss, from the same pomt of view, transition 
curves, cuttmgs and embankments, the calculation of 
earthwork, the latter subject being treated m con- 
siderable detail, also the problem of the economical 
arrangement of excavation and embankment, con- 
sidered especially with respect to length of haul 
Assuming now that the actual route is decided upon, 
the author treats of the detail design and carrying out 
of the work, this portion of the book taking up more 
than one half of the whole 444 pages There are six 
chapters treatmg in succession of the design and 
execution of cuttmgs and embankments, bridges, 
viaducts, < ulverts, and tunnels , then follow two 
chapters on masonry works with a general discussion 
of the materials to be used stone, metal, wood, etc 
With all the earthwork finished, bndges and heavy 
masonry work completed, the next subject is the 
permanent wav of the line, and the author gives a very 
clear and concise account of the several component 
parts, especially dealmg with the rail, its different 
sections and methods of support, with a clear treatment 
of the gradual mtroduction of'curvature on rails by 
means of transition curves The planning of stations, 
with the various problems involved in the junctions 
and crossmgs of the tracks, is given fairly thoroughly, 
and a chapter is devoted to station buildmgs, mcludmg 
the buildmgs required for the rolling stock 
The book is of a type which would be welcome m 
Great Britain, altliough of course a translation would 
be of little use 


Our Bookshelf. 

Carl Rumkers Hamburger Slernverzetchnts 1845 o, ent- 
halUnd 177^4 Slernorler, abgeleiUt aus den Beobach- 
tungen am Mertdtankrets der Hamburger Siemwarte 
tn den Jahren i8j6 bis 18^6 Herausgegeben von 
Dr Richard Schorr Pp xiv-(-488 (Bergedorf 
Verlag der Sternwarte, 1922 ) n p 

Dr Richard Schorr has rendered a great service to 
exact astronomy m making and publishing this re- 
reduction of the great Hamburg catalogue of Cart 
Rumker, eontammg 17,724 stars, mostly famt, observed 
with the Repsold Transit Circle (of 4 inches aperture) 
between 18^6 and 1856 It is of interest to learn frbm 
the short biographical sketch of Rumker that he held 
a commission m the British Mediterranean fleet frotn ' 
1812 to 1817, holdmg the post of mstructor m naviga- 
tion He then went to Paramatta Observatory, NSW, 
as director , while there he made useful observatwais 6t - 
Encke’s Comet at its first predicted return m tSia, 1 
He returned to Hamburg as director of theObservatirfV '^ 
m 1^3, remaining there till his health fkiled m i 
The Transit Circle was quite a good one, aj^ the 
date of the stellar observations renders them 
for>the determination of {H:oper motion 
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The redurtion has been repeated ah tmtto, the data 
being entered from the original observing books The 
clock and azimuth errors and equator-points weredenved 
by the use of Auwers’s positions of fundamental stars 
Pulkovo refractions were used The probable error of a 
re-reduced catalogue place (depending on i 8 observa- 
tions, the average number) is o 083" secant decl m R A , 
and I o' in decl The difference of magnitude equation 
for 3 5 mag and 8 mag is about o 08" This has not been 
applied The star places were compared individually 
with those of the Astronomische Gesellschaft Catalogues 
and the differences are given beside the star places, 
though the interval in years is not given 

Many errata in Rumker’s reductions were detected 
and corrected in the course of this comparison These 
are mentioned in footnotes There were some stars 
for which Rumker did not read the full number of 
microscopes, but m all cases there is ample material 
to determine the necessary correction Finally a list 
IS given of the proper motions that have been published 
for Rumker stars, some 6000 in number It should now 
be possible to increase this list with the aid of the newly 
published positions 

To save expense the catalogue was not set up in type, 
but written bv hand and multiplied b> a mech.inical 
process It is, however, quite clear and legible 

\ C D C 

Mathematik und Phystk htne erkenntni'itheoretuche 

Untersuchung Von h Studv (Sammlung Vieweg, 

Heft 65 ) Pp 31 (Braunschweig F Vicwcg und 

Sohn, 1923 ) 67 s marks 

In this tract Prof Studj s chief aim is to discuss the 
question What is to be regarded as mathematical 
and what as specifically physical in theoretical pliysics ^ 
How (omes It that parts of mathematics and of phvsus 
can be combmed so as to form a higher unity ? hor 
the purposes of his discussion he defines mathematics 
as the limit towards which present-day mathematics 
seems to him to be tending, in which it will include 
calculation by means of natural numbers (positive 
integers) with all that is based thereon, and nothing 
besides When, for example, projective geometry is 
“ arithmetised ” bv identifying a point, or a straight 
line, with the set of homogeneous co-ordinates repre- 
senting It, the word point, or straight line, as the cast 
may be, becomes merely a symlxil bearing no logiud 
' relation either to the material world or to our concept 
of space 

Thus all branches of geometry, Euclidean or other, 
are logically mdependent of experience Similarly 
" anthmetical physics,” arismg from the anthmetisation 
of the mathematical portions of physics, is based 
logically on calculation by means of numbers alone, 
developed in one particular direction, chosen from 
many possible alternatives on the basis of a judgment 
of viue, not of cause, in so far as it is desired to make 
only investi^tions closely related to expcnence Thus 
the relation of theoretiial physics to the content of 
expenence appean to be not logical, but only psycho- 
logical and historical The content of theoretical 
physics 18 threefold (i) a purely mathematical part, 
^ characterised by the method of deduction , (a) an 
^ experimental part, characterised by the method of 
Incomplete) mducUon , and (3) an mtermediate part, 
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characterised bv an independent method, that of 
“ idealisation ” By idealisation Prof Study means 
the process wherebv we substitute the simple abstract 
reality of mathematics for the infinitely complex and 
barely comprehensible reality of pliysics 
This tract can be recommended as a very stimulating 
introduction to the philosophual aspects of mathe- 
matiis and physics bv a writer who is eminently 
fitted for the task bv the wide range of his knowledge 
as well as the importance of his own contributions to 
science 

Muitcal Acomlta, based on the Pure Third System 
By Thorvald Kornerup Iranslated by Phyllis A 
Petersen Pp 56 (Copenhagen and Leipzig Wil- 
helm II insen, 1922 ) 25 (id 

In this little hook the author discusses very fullv the 
nhtions of the pitches of the notes in the various scales 
in just intonation and in a variety of temperaments 
Instead of Ellis’s logarithmic cents, the millioctave is 
here used, which (as its name implies) is one-thousandth 
of an octave instead of Ellis’s onc-twelve-hundredth 
of the octave It is pointed out early in the work that 
for a pure intonation of the minor triad, D F A, the 
1 ) must be only a small tone above ( and a large 
tone below the just E The fact that the major chord, 

G B D, equally needs a 1 ) which is a small tone below 
the just E and a large tone abov e C, does not seem to 
rc( civo equal emphasis 

The book contains \ ery many diagrams and tables 
One of the most striking diagrams is the author’s 
tonal circle in which the circumference contains a 
single octave, equal angles corresponding to equal 
differences of frequemies Thus, putting one C at the 
stariing-point on the circumference, the other notes 
oc(ur at the following angles the I) being what is 
called in England grave 1 ) and der ited bv D The 
ordinary IJ would be at 45° 

\ngles 0° 40® 90® 120° 180® 240® 315® 360° 

Motes C D' E r G A B C 

Quite a number of scales and temperaments arc treated 
at length, special attention being directed to the nine- 
teen steps to the octave, which is considered to be the 
consequence of the third system and the prictical ideal 
Other temperaments considered are as follows, and 
illustrate the fulness of the treatment 

” ^'1 ' ' Scui/ ^s'?*il'” Aiilhot rwio 

5x2 + 2X1 = 12 Aristoxenos c 350BC 

5x3 + 2X2 = 19 Elsasz CAD 1590 

5x5 + 2x3 = 31 Vicentino c 1346 

{l X ^ 4 “ 4 ^ Paul V Janko 1882-1901 

f2 X 8j _ _ Nicholas Mercator c 1673 

l3 X 9( o 35 

The work is in some respects rather fanciful but will 
repay careful study F< H B 

Production iconomtque de la vapeur Par Dr 0 
ManviUe Pp vii-»-407 (Pans Gaston Doin, 1923 ) 
25 francs 

M Manville’s work IS timely While French mdustries 
in pre-War days consumed 64 million tons of coal, the 
adition of Alsace-Lorraine has mcreased the potential 
demand to 80 million tons To meet this there exists 
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but 25 to 30 million tons from the French mines 
(compared with 40 millions in the days when the mines 
had not suffered from war), leaving a possible gap of 
55 millions m the balancing of the account The author, 
who is obviously alarmed by these figures, estimates 
the supplies from Belgium, England, the Saar, and 
Lorraine as but 29 millions and speculates doubtfully 
on the prospect of getting regularly the required balance 
from Germany He points out that in any case the 
cost of the imports must be in tlie neighbourhood of 
6 milliards of francs, unless the present wasteful methods 
of coal utilisation are changed To the elimination of 
these wasteful methods the author accordingly addresses 
himself, suggesting that in the matter of steam pro- 
duction alone two of the six milliards can be saved 
The book contains a full and satisfactory account of 
modern steam plant and its various accessories, besides 
giving much space to calculations The author remarks, 
“ La plus grande partie de nos usines ont une origine 
modcste Ce sont de petites installations, qui se sont 
d6velopp^cs, au cours d’affaires plus ou moms heureuses ” 
Those in charge of the modest organisations of which 
he speaks may find the book rather difficult, but their 
remedy is simple since the author is a consulting engineer 
and his personal assistance will doubtless be available 
on demand 

The Sfa Gypsies of Malaya An Account of the Nomadic 
Mawken People of the Mergut Archipelago By W 
G White Pp 318 (London Scelev, Service and 
Co , Ltd , 1923 ) 215 net 

Thf Mawken of the Mergui Archipelago, more generally 
known as the Selung, whose customs, Ixsliefs, and modes 
of life are described in this volume, are literally nomads 
of the sea, as the greater part of their life is passed in 
their peculiarly constructed boats The reason they 
themselves give for this mode of existence is, that after 
they had migrated from the mamland, whence they 
had been driven b> the mcursions of Burmese peoples, 
they had to abandon their settlements on the islands 
owing to the raids of Malayan pirates It is a moot 
question whether they are to be regarded on linguistic 
grounds as the northernmost branch of the sea going 
Malays or as a derivation from Further India Their 
own traditions, as already mentioned, favour the latter 
origin As the author was in charge of the census of 
these people in 1911 , he was able to obtain a considerable 
insight into their system of relationship, of which a 
remarkable feature is the stress laid upon the distinction 
between elder and younger in most, but not all, the 
degrees of relationship It is a pity that Mr White’s 
work has called him to another part of the world and 
that he will not be able to carry out further investigations 
among this interesting and little known people 

The Meaning of Meaning a Study of the Influence of 
Language upon Thought and of the Saence cf Sym- 
bolism By C K Ogden and I A Richards (Inter- 
national Library of Psychology, Philosophy, and 
Scientific Method ) Pp xxxii + 544 (London 
Kegan Paul and Co , Ltd , New York Harcourt, 
Brace and Co Inc , 1923 ) 12s 6 d net 

This rather pretentious volume is at least twice the 
size It need have been m consequence of the choice by 
the editors of uncomfortably large type and extravagant 
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spacing Its title is apparently adopted from the 
subject of a symposium at the Oxford philosophical 
congress of 1921, and the book is a medley of already 
published papers and editorial paragraphs The col- 
laborating authors of the main essay apologise in the 
preface for its lack of systematisation, and make the 
excuse that their lives are too busy for them to spare 
the time necessary to re-write it They have included 
in their book an introduction by a third author and 
supplementary essays by a fourth and fifth The aim 
of the whole is to provide materials for a science of 
meaning The book contains a good deal of amusing 
matter and some valuable criticisms, but it is formless 
and unequal 

Chile To-day and To-morrow By L E Elliott Pp 
X -I- 340 + plates (New York The Macmillan Com- 
pany , London Macmillan and Co , Ltd , 1922 ) 
245 net 

Among recent books on Chile this stands out as one of 
the most important and fullest for purposes of reference, 
although Its value in this respect is somewhat impaired 
by the lack of an mdex The sections on Chilean 
history and on mining and agriculture are particularly 
full and useful The book would be enhanced by more 
attention to the physical features and climate of the 
country, which are both treated very briefly Like most 
books on South America this volume is mainly eulo- 
gistic, but the critical note is not absent, and the author 
clearly has a wide experience of the country There 
IS an mterestmg chapter on Easter Island, the distant 
possession of C&le m the Pacific 

Elementary Determinants for Electrical Engineers By 
H P Few Pp VI + 98 (London S Rentell and 
Co , Ltd , New York D Van Nostrand Co , 1922 ) 
45 net 

, In many of the everyday calculations of electrical 
engineermg, determinants are useful, and Prof Fleming 
showed many years ago how the resistances of networks 
can be computed by their means The very complicated 
formulae which telephone engmeers use in order to 
balance the capacity effects m multiple twin cable are 
easily proved by determinants This book can be very 
easily understood, and will be appreciated by those for 
whom It IS written The examples are numerous and 
well chosen 

Optical Methods in Control and Research Laboratories 
By Dr J N Goldsmith, Dr S Judd Lewis, and F 
Twyman Vol 1 Spectrum Analvsis, Absorption 
Spectra, Refractometry, Polarimetry Second edition 
Pp IV -t- 56 -(- 3 plates (London Adam Hilger, Ltd , 
7SA Camden Road, 1923 ) ir fid 
This pamphlet forms a valuable mtroduction to the 
use of spectroscopes, spectrophotometers, refracto- 
meters, and polanmeters, and, while avoidmg detailed 
descriptions of the mstruments, gives ample references 
to su^ descnptions Sufficient mformation is given 
m the pamphlet to enable a works physicist to select 
the proper instrument for the work to be done and to 
know where to look for further mformation on the 
I subject 



April 28, 1923] 


NATURE 


567 


Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NAruR^ No notice is 
taken of anonymoui lommunicationsl 

The Crossed orbit Model of Helium, Its Ionisation 
Potential, and Lyman Series 
Taking for granted the dynamical legitimacy of 
the crossed orbit model as originally proposed by 
Bohr (Zeits fur Phystk ix 1922 p i) for normal 
helium I find for its negatived total energy, with the 
usual Coulomb law of force an<l treating the two 
orbits as ‘ circular ’ in the literal sense of the word 

-E-7N«c;i[i -^*-F( sm^)] (i) 

where F is the complete elliptic integral of the first 
kind, 1 the inclination of the planes of the two 
one quail tic orbits in Bohr s case 120“, and the 
remaining letters are the usual symbols of the uni- 
versal constants In accordance with symmetry the 
electrons are assumed simultaneously to pass the 
nodes that is the opposite ends of the common 
diameter (Details of deduction of (i) are given in 
a paper to be published shortly ) If one of the 
electrons be removed to " infinity the energy of the 
remaining ionised atom Hc'^ is -4NC/1 where N 
(i I »»/M) Ihe small difference N« -N being irrele 
vant for our purpose the ionisation work thus be 
comes by (1) W — Ncfi(3 -7F/4ir) or, the equivalent 
wave number (of the flash emitted at the return of 
the removed electron) 

For Bohr s model 1—120° and to four decimals, 
F =2 1565 Thus 7987N, and since N is equiva- 
lent to 13 54 volts, the corresponding tomsatton 
potential, 

V =24 35 volts, (3) 

which IS remarkably close to 24 5, the latest value 
observed and corrected by Lyman The wave length 
corresponding to (3) or the “limit of Lyman’s new 
series, would amount to —506 8 A 

Thus far Bohr s (idealised) model corresponding 
to -cos a value supported in Bohr’s paper 

(/ f , p 32) only by a terse reference to the quantum 
condition for atomic angular momentum 

Now suppose for the moment that there are 
dynamically possible states of the system also for some 
inclinationsdiffenngfrom 120° Then the wave-number 
emitted at the passage from He“ to such an » model will 
be given by (2) with N = i 097, io‘ as a sufficiently 
correct compromise value It has seemed especially 
interesting to apply (2) to simple rational values of 
-cos i other than |, with a particular view of cover- 
ing, perhaps, some of the observed members of 
Lyman’s senes, which are four, 

^1=584 4. ’'a “537 L ^.=*52i 3. \=5I5 7, 
with the conjectured X«, corresponding to 24 5 volts 
or, very nearly, to (3) as limit The results thus 
obtained were as follows 

The "normal ’ value -i being already treated, 
the next simple rational value cos t =» - fi to which 
corresponds F=2 3404, gave, by (2), 

’^=537 2. 

encouragingly close to the observed X, The very 
next, however, cos * = -i, yielding x=56i 9, was, for 
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the present, without interest Further, cos 
with the semi inclination 71 585° and F = 2 5892, gave 
X=585 o, 

close enough to the observed Xj and cos »= -f, 
«/2 =63 435°, F —1 2571, yielded 
X=522 9, 

equally close to X, But one observed member of 
the senes 5157 remained uncovered Working back 
from this by (2) the required semi-inchnation is 
found to be 61 97°, whence -cos t=o 558, while the 
nearest simple fraction Sisossi) But whether 

5 and 9 ire still small ’ integers must be left to 
every one s own judgment In fine the formula (2), 
ngardless of its stgmfiiante or deduction, gives the 
correct ionisation potential for - cos t — }, and at the 
same time for 

-cos i. L t 

the observed Lyman lines X^ X,, X, X, respectively, 
the initial state being always that of and the 
final energv level being each time given by (i) with 
the corresponding inchnation Notice that for 1 =0, 
F =ir/2 and (i) gives 49/8 Uch, the familiar energy 
level of Bohr s older (unten iblt) ring model 

Whether the model of normal helium (1-120°), 
with almost circular orbits is dyn imically legitimate 
seems <loiibtful Finally a decision with regard to 
the dynamical possibility of the remaining four con- 
figurations leading to remarkable coincidences would 
require a thorough and complicated analysis which 
the writer is not in the position to offer Unless some 
new lines are discovered bevond 500 A the domain 
worthy of investigation in this respect on cither the 
accepUd or modified dj namical and ouantic principles, 
would extend only from t — 120° to less than 177 63°, 
the latter being the inclination for which the right- 
hand member of (2) vanishes when the s>stem is 
ready to break up of its own accord 

L biLDLKSTFIN 

Rochestei, N Y March i 


The Nature of Llftht-Quanta 

In a letter to Naturi of April 21 1921 (vol 107, 
p 233) Sir Arthur Schuster pointed out that a 
quantum radiation could not, on account of the 
fimteness of its energy, t = hi>, be regarded as homo- 
geneous light of frequency v for homogeneity implies, 
strictly the existence of an infinite tram of waves of 
constant amplitude 

Since all attempts to find a type of nearly homo- 
geneous light with total energy hr have been com- 
paratively unsuccessful, it seems worth while to 
consider the hypothesis that an approximately homo- 
geneous type of light IS the result of the interference 
of two or more quantum radiations of an elementary 
character 

Let us assume that an elementary quantum radia- 
tion, in the form of a plane wave travelling in the 
direction of the axis of x, is specified by an electro- 
magnetic field in which the electric vector E is trans- 
verse to the direction of propagation and represented 
by a vector of type /(x-e<)F, where F depiends only 
on X and v and represents m magnitude and direction 
the electric force in a two-dimensional electrostatic 
field, of finite energv W arismg from positive and 
negative charges situated within a small finite area 
A m the y2-plane 

If f{x) , the total energy in this electro- 

magnetic field IS ir^W and is thus fimte in spite of 
the fact that there are electric charges traveUmg m 
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the direction of the waves with tlie velocity of light 
These charges he within a cyhnder meeting the plane 
of yz on the boundary of A The magnetic vector is 
perpendicular to the electric vector and equal to it 
in magnitude both inside and outside the electric 
charges 1 he Maxwell- Lorentz equations are satisfied 
everywhere, and the fact that we are able to specify 
a type of radiation the total energy of which is propor 
tional to the maximum frequency pc — » mdicates that 
quantum theory may be quite compatible with these 
equations That all frequencies up to pc occur is 

seen at once from the equation cosqx dq 

We are justified in regarding this type of field as 
elementary because, as Levi - Civita pointed out 
many years ago {Comptes rendus, t 145 1907), the 
electromagnetic force on the moving electricity 
vanishes everywhere and so the electricity moves 
freely under no forces and no forces are needed to 
keep it intact In this connection it may be men- 
tioned that the force of type 2^v(i> which 

has been used to balance the electric force in a 
suggested model of a stationary electron (Physical 
Pevtew September 1922), is also zero in the present 
case because p=o and v’- c* 

Superposing two quantum fields with 

/=®i" + and /= - respectively, 

and with coincident cylinders (or light darts to 
use Silberstein’s term), we obtain a wave of nearly 
homogeneous radiation of total energy irWdp When 
the light darts in the two fields are separate entities 
but close together the total held still represents an 
approximately homogeneous type of radiation, but 
it also possesses some of the properties of a quantum 
radiation liecause the light darts can be regarded as 
independent and one of them can be captured by an 
atom and its energy hv absorbed while the other one 
escapes 

The composite field will behave like radiation of 
frequencies lying between v and r + do when reflected 
and refracted it the elementary quantum-radiation 
behaves like light of frequency y-cp 

To test this point we have considered the reflection 
of our elementary quantum radiation at the surface 
of the moving mirror x-ul The reflected wave 
proves to be one of the same type as the hrst the 
electric vector being -/(x + cf)!’, where 

Thus Doppler’s principle holds just as if pc were 
the frequency of homogeneous light instead of the 
maximum frequency contained m the quantum radia- 
tion The ener^ relation e' = hy' still holds and it 
looks as if W could be regarded as a universal constant 
hcjir 

It should be remarked that the elementary radiant 
field considered here is simply a particular case of 
a more general type of simple radiant field m which 
the rays and light darts issue from a moving point 
An ordinary type of electromagnetic field can be built 
up by superposmg two or more simple radiant fields 
of this type and proceeding to the limit If, then, 
ordinary electromagnetic fields are to be regarded as 
composite, there is nothing strange in regardmg an 
approximately homogeneous type of radiation as 
composite H Batbman 

California Institute of Technology, 

Pasadena, California, 

March 5 

NO. 2791, VOL III] 


Spermatogenesis of the Lepidoptera 

I SHOULD be glad of the hospitality of the columns 
of Naturl to reply to two observers whose papers 
in the December number of the Quarterly Journal of 
Microscopical Science have only recently come under 
my attention Dr Robert H Bowen, of Columbia 
University, has investigated the spermatogenesis of 
the Lepidoptera a subject which formed the first part 
of my series of papers on the ‘ Cytoplasmic Inclusions 
of the Germ Cells ’ His account differs from previous 
ones chiefly in two respects — he states that the mito- 
chondrial part of the spennatid is not a skein or 
spireme but a plate work, and what is a much more m- 
teresting objection, he denies the previous descriptions 
of the metamorphosis of this skein into a tail-sheath, 
and instead describes it as degenerating, and the tail 
region being formed of a new central substance 

In the same Journal, Mr Graham Cannon has re- 
desenbed the louse mitosome, and supports Dr 
Bowen s conclusion that this body is not a skein but 
a plate work Dr Bowen agrees with me so far as 
the general appearance of the material is concerned, 
but in a long discussion bnngs up a number of reasons 
for supposing that the body in question is a plate- 
work something roughly like the head of a fancy 
chrysanthemum Mr Graham Cannon has also given 
a similar and short account of his reasons for suppos- 
ing that this body is actually a plate work formed by 
a system of vacuoles 

^me years ago when Prof Doncaster was wnting 
his latest book, he came to see the material illustrating 
my view that the acrosome is always formed in 
association with the Golgi apparatus He was shown 
my preparations of Smermthus testes, and objected 
then to my description of the mitosome or neben- 
kern as a spireme Dr Bowen and Mr Cannon will 
be glad to know this However I never found any 
reason to alter my views, even with such distinmished 
opposition, because it seemed to me that whetner the 

spireme ” was formed of a flat ribbon or a round 
string, it was actually pulled out as the spermatid 
lengthened, much like a ball of string The figure 
formed by the mitochondria of the spermatid is not 
a matter of imjxirtance so far as concerns the larger 
questions surrounding the study of the cytoplaaimc 
inclusions 

When, however, we turn to the second objection 
brought forward by Dr Bowen, we find a matter of 
considerable importance Dr Owen’s ' central sub- 
stance ' was believed to be the partly unravelled or 
pulled-out mitochondnal skein , it is figured by me 
in Plate 25 fig 47, of my paper His account of 
this new substance being something apart from the 
nebenkem or mitosome, and of the latter not taking 
direct part in the formation of the tail, is worthy of 
reinvestigation 

Except for Dr Bowen's new interpretation of 
the formation of the sperm tail, he adds nothing 
new to our knowledge of the spermatogenesis of the 
Lepidoptera His account is valuable, however, 
because of the fact that it confirms my drawmgs 
of the appearances of the matenal already desenbed 
by me Some of his spermatid cells nre effete and 
drawn from bundles whicli are in the process of 
formation of atypic sperms The whole question will 
be dealt with by me m a full account elsewhere I 
merely take this early opportunity of statmg my 
position 

Mr Graham Cannon’s statements will also be 
examined at length elsewhere 

J BrontR Gatenby. 

Zoology Department, 

Dubun University, 

April 9 
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A Static or Dynamic Atom ? 

Somf wnters still contrast the static atom of 
Lewis and I angmuir with the dynamic atom of Bohr 
as if the two alternatives were mutually exclusive 
It does not seem to be realised generally that any 
inconsistency there may have been between them has 
vanished completely with the publication of Bohrs 
later views on atomic orbits speculations about 
chemical constitution based on the static atom can 
be translated directly into the language and con 
c ptions of the dynamic atom 

The fundamental idea of l^wis is that non polar 
combination consists in the sharing of electrons 
between atoms in such a way as to complete stable 
electronic configurations If the sharing of an dec 
tron means the sh irmg of an orbit and if the stable 
electronic configurations are those in which the 
groups of highest qu intum number are completed as 
they are in the rire gases then the Lewis Langmuii 
theory expressed m terms of Bohr s conceptions 
states that suih compounds arc formed when some of 
the electronic oibits instead of surrounding one 
nucleus only surround both and therefore help to 
complete the quantum groups of both atoms With 
this principle as a gui le it is merely a m itter of 
linguistic alteration to interpret on the basis of a 
dynamic atom the conclusions which have been 
reached on the basis of the static atom 

Of course the questim remains w hethei the theory 
can be true in I w hethei such shared orbits are 
possible This is a matter for quantum thcor> to 
decide My last letter to Naiurf on this subject 
(November ^5 icjio vol 106 p 408) succeech 1 in 
eliciting frmi Prof Bohr the first stiteincnt of the 
later and most exciting developments of his theory 
perhaps Ihis one will be e ju illy fortunate ' 

Until the question is settled it would be i aste < f 
time 1 1 make the necessary translation even m a few 
examples But it may be well to point lut that if 
this interpretation of the sharing of elcctrcns 
can be iccej te 1 thi task of explaining chcnustr> 
according to the lewis theory will pre bably be 
facilitated For it seems likely that some limit itions 
at present imposed upon the forms of sharing and 
upon the stal le configurations could be rcmovtcl So 
far as I can see 1 ewis s principle that only pairs of 
electrons are shared and Langmuir s prim iplt (in 
the original statement) that the stable configuration 
IS always an octet are based not so much on li finite 
facts as on the need of some guiding principle if 
speculation is to be limited Ihe limit itions sug 
gested by the identification of stable configurations 
with the completion or partial completion of ijuan 
turn groups are not exactly those which are usually 
adopted at present but once more while the whole 
basis of the theory is so uncertain the attempt to 
decide the constitutioif of particular compounds is 
premature Norman R Campbell 


The Zwartebergen and the Wegener Hypothesis 

Critics of the Wegener hypothesis have made a 

r deal of capital out of the northward deflexion of 
folds of the Zwartebergen on approaching the 
west coast of Africa but their failure to point out the 
cause of this< deflexion seems to me to lay them open 
to the charge of advocacy which they so freely lay at 
Wegener s feet 

The deflexion is produced by the incidence of the 
ffiain on a massif of older rocks of the Swaziland 
System with a core of granite trending north west 
On neanng this resistant axis the folds bend north 
west and then north forming the Cederbergen 
Finally they flatten and die out northwards It is 
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clear that the existence of the granitic axis has inter 
fered with the direct westerly continuation of the 
folds The mterference however is only local for 
the Cederbergen do not continue for any distance to 
the north 

An exactly analogous deflexion occurs in the case 
Of the Armoncan folds in Ireland where they impinge 
on the highly resistant north easterly trending 
Wicklow chain with its massive granitic axis The 
folds t irn north east in Tipperary as they approach 
the granite iml then north in Kilkenny and Queen s 
County where they flatten out and finally disappear 
The analogy is very perfect in that the final deflexion 
from the general trend of the folds is greater than 
would be brought about by a mere falling into line 
with the Wicklow chain 

Now as every one is aware the interruption along 
the Ime of the Wicklow gr inite does not stop the 
Armoncan folds They are renewed on the other 
side of St George s Channel in southern Wales where 
they once more assume their normal direction If 
therefore we imagine the supposed Atlantic rift 
V illey to have opened up along St (leorgc s Channel 
so as to leave Ireland attached to Newfoundland we 
III IV profitably consider what would have happened 
when one of those irrepressible (,ermans had come 
along and announced that it once formed part of the 
British Isles basing his irgumcnt on the fict that the 
Irish Old Welsh folds as well as other geological 
structures fitted one mother when the countries were 
placed in juxt iposition The critics would at once 
h ive objected that the \rmorican folds in Ireland on 
the west side of the Atlantic turned up northwards 
1 cf ire the\ reached the coast and therefore could 
not be rcgardeil as a cnntinuation of those of Wales 
It IS clear that the objection would have no force in 
this instance so one may well ask whether it has any 
in the ictual case of Africa and South Anieric i 

W B RICHT 

Manchester March 31 

Fgyptian Water Clocks 

Pi-KMiT a brief correction to the paragriph in 
Naiurf of Aonl 7 p 479 on the casts presented to 
the btiemt Museum The variable divisions tf the 
water clocks are not foi different lengths of day but 
cornjjensations for the i hanges of \ iscositv of i ater 
o\cr 9 and 12“ 1 respectively Ihis is proved by 
the extremes being nearer to the equinoxes than to 
the solstices to harmonise with the slow passage of 
heat through massive temples Further the conical 
foim of the tlcpsydra of 1400 b c was to compensate 
for the greater flow under fuller pressure the form 
bemg a near approach to a portion of a parabola 
Thus the variation of pressure was as i 37 and the 
water varied as i 2 9 to meet this 

W M btiNiiLiis Pltrie 

A Permanent Image on Clear Glass 

Aftlr silvering an ordinary clock glass (about 5 in 
diameter) on the convex side I noticed on removing 
the wax with which the concave side had been pro 
tected that a perfectly distinct image of a small 
child s head had been rendered visible The image is 
a photographic positive 

It occurred to me that the clock glass had possibly 
been a photographic plate at some earlier time Pre- 
sumably it was a plane surface then In giving the 
glass the curvature requisite to a clock glass it would 
be expected that any silver which may have been 
deposited while the plate was flat would have been 
disturbed when the glass had been moulded in a 
molten condition to its present shape The image, 
however is not distorted in the slightest degree 

R 2 
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I should be |dad if any readers of Naturs would 
supply an expUnatton of the production of this 
image Eric Robinson 

Bedford School, Bedford, 

March 24 

I MUST thank the Editor for the opportunity he has 
given me of examining the very mteresting silvered 
reflector specimen submitted by Mr Robinson 

The image of the child s head has evidently a 
photographic origin, as Mr Robinson suggests, but 
that the glass was at some earlier time a photographic 
plate that bad later been heated and allowed to settle 
down in a suitable mould seems to be improbable, for 
the following reasons 

The image occupies only a small part, about an 
inch square, near the edge of the plate, the remainder 
of which shows no photographic details There is as 
Mr Robinson remarks, no evidence of distortion at 
the curved portions and a close examination of the 
surface shows none of those mmute fractures that are 
usually visible when an old photographic plate is 
Stripped and silvered 

When the image is examined closely, it is seen that 
there is a sharp Ime of demarcation especially at the 
nght-hand side and the bottom, which suggests that 
at some time the head has been cut from a photograph 
and pasted inside the clock face As the result of 
contact or possibly under the action of the light, the 
image has then been impressed upon the glass At 
some later date the photograph has been removed but 
the image on the glass has persisted and been rendered 
visible by silvering 

There are many examples of images being formed 
in the manner described on glass surfaces A To 
Let ’ notice pasted inside a window often becomes im- 
printed on the glass and the image may persist there- 
after for a very long time Recently 1 observed on 
a tramcar window the wording of an advertisement 
that had been pasted on the glass and later removed 
Silvering would of course make the images much more 
conspicuous 

In the hope of being able to reproduce Mr 
Robinson’s specimen, two photographs were attached 
with water inside a similar clock face and exposed to 
the light of an arc lamp for four hours After the 
photographs had been removed the surface was 
thoroughly cleaned and silvered Notwithstanding 
the briefness of the exposure the images were then 
quite recognisable 

As there was reason to think that the appearance 
might be whollv or partly attributable to contact 
rather than exposure to light, a glass surface was 
cleaned with caustic potash and upon it there was 
roughly sketched a face by means of a quill moistened 
with stannous chloride The liquid was allowed to 
remain for two minutes on the surface of the glass, 
which was then recleaned by means of a cotton-wool 
pad and weak caustic potash solution After silvering 
the details of the sketch could be observed, althou^ 
previously no traces were apparent 

Another plate was similarly treated but not silvered 
When this plate is breathed upon, the face can be 
distmctly seen 

The subject is one that deserves fuller investigation 

So materialistic an explanation as the above is not, 
I fear, so attractive as a psychic one 

James W French 

Anniesland, Glasgow, Apnl 9 

Tactile Vision of Insects and Aracbnlda. 

It would be interesting to know more details of 
the research earned out by Mr J P O'Hea on the 
”so called eyes in insects and arachmda’' (Nature, 
NO. 2791, VOL. lu] 


April 14, p 498, m connexion with Commander 
Hilton Young’s suggestion), from which he arrives at 
the surprismg conclusion that “ the organs generally 
known as eyes do not act as organs of vision " The 
species Mr O’Hea mentions are the house-fly, red 
ants, TegenarM donusttca, and " many of the Epeirte ” 
We have here an assortment of which the power, and 
even manner, of vision are scarcely comparable * 

Taking first the spiders, sight plays practically no 
part in the life of the common Epeindes the eyes, so 
far as one can see simply serve to distinguish light 
from darkness, and form no clear image This is 
not quite true of Tegenaria (the other spider men- 
tioned) A sudden movement of the hand, when the 
spider comes out to take a fly, I have known to send 
it back (this is also true of Agelena lalm%ntk%ca and 
others) In this case, however, it is a large moving 
object which frightens the spider, and it will hesitate 
m its attack if the insect cease to struggle, so that 
it does not find it by sight 

As for the red ants (the species is not stated), we 
have the mass of Lord Av^ury a work, as well as 
that of Forel and many others in determining the part 
vision plays One of the simplest cases is that quoted 
by Forel ( Senses of Insects," pp 124-128), m which 
he found that specimens of Form%ca praiensu experi- 
enced considerable difficulty in finding the nest when 
their eyes were varnished (the antennary sense, how- 
ever, playing the most important part) 

It IS m the case of the house-fly that Mr O’Hea’s 
conclusions are most surprismg He maintains that 
if one gradually brings the hand up to a fly on a 
window-pane, it be a vigorous specimen [it] will 
evade the caress,’’ whereas il one approaches it from 
the other side of the pane the fly takes little notice 
His conclusion is that the fly recognises the approach 
of the hand, not by vision but by currents of air due 
to the motion of the hand or by convection currents 
due to heat of the same 

1 have lately had occasion to catch a number of 
flies (Musca domeshca and Calhpkora vomttona), and 
have found that one of the best ways was to brmg 
a glass tube slowly and continuously up to the fly 
(any sudden movement almost always causes the fly 
to escape) If the movement is q^uite steady, the 
fly does not realise the situation until covered by the 
tube It cannot apparently appreciate a slow move- 
ment 

When the fly is on the other side of the glass we 
have several factors to consider For example, if the 
fly 13 outside, its field of vision below itself wiU be 
limited owing to bright reflections all round (its eye 
being close to the glass) hence movements from msidfe, 
even if the fly could see below itself, would have to 
be sudden and on a larger scale to disturb it 

The most obvious test to apply is as follows 
Approach the under side of tjie fly (1) through glass, 
when, as stated it often takes no notice , (2) through 
trellis (such as a meat-safe is made ofh when, m my 
expenence, the same thmg occurs This seems, to 
dispose of the idea that the fly is affected t«r ebn-^ 
vection currents The explanation of the Acts I 
should suggest to be somewnat as follows The sub- 
face of the compound eye available to the fly iot 
looking downwards is smaller than that on the top 
of the head Moreover, the lower portion is never 
used when the fly is restmg normally ofl a sohd 
opaque body and the fly has only to take mto account 
attacks from above An attack from below (when thq 
fly IS at rest) is outside its normal expenence One 
may recall also that the ocelh are situated on the to^ , 
of the head and are usually consi^red to be U8«|hu'' 
for close vision The experiment, to be m any way 
conclusive, should be repeated with the eyes of th<( 
flv varnished f i ‘ 
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Mr O’Hea must, however have more facts which 
^able him to deny the use of an msect's eyes for 
vision in the face of all the work of Lord Avebury, 
Plateau, Forel, and many others 
As for Arachmda, an immense number of examples 
could be quoted as indicating power of vision The 
following are obvious (and are cases where convec- 
tion currents ’’ are definitely excluded! 

A male Attid will start to dance beiore the female, 
though a glass partition separate them, and he turns 
his head to watch her as she moves 

I have at present two specimens of Lycosa Narbon- 
ensts which when out of their burrows will dart back 
when a sudden movement is made near them, that 
IS within about three yards (They are always under 
glass so that convection currents will explain nothing ) 
A slow approach, as with the fly docs not disturb them 
It seems to me that m testing Commander Hilton 
Young s hypothesis we cannot assume the absence of 
insect vision on such slender evidence as that brought 
forward bv Mr O Hea We must either experiment 
with species which are known to possess absolutely no 
power of Sight, or obliterate the eyes with a varnish 
and then see how the insect behaves in the neighbour- 
hood of a solid body O H Locket 

Salmon's Cross, Reigate Surrey, 

April 13 

Science and Economics 

Prof Soddy is an eminent chemist and physicist 
and it IS consistent with his own investigations that 
he should seek for the “ natural fundamental basis 
of the economic system under which we perish ” 
(Nature, April 14, p 497) If the natural basis of 
Ihe system be such as to cause us to pensh the object 
of a re-examination is, perhaps, to alter Nature and 
reconstruct de novo Or, does Prof Soddy mean 
that there are natural economic laws of which we 
are as yet not aware, and for which we should search ? 
We know, however, that nineteenth century econo- 
mists enunciated natural laws of economics such as 
competition (survival of the fit) and supply and 
demand (action and reaction) These laws neverthe- 
less, were not " natural ’ to economics they were 
adapted from Nature as then expounded, and applied 
artificial^ by the governments in certain countries 
Prof Soddy now says, and with some reason, that 
the present economic system is an offence against 
common sense It seems then that the natural 
obvious truths of the nineteenth century as inter- 
preted economically are, in this century, both un- 
scientific and senseless Many no doubt will agree 
with him that the complex modern financial system 
which evolved through several centuries pan passu 
with science, and admirably served to stimulate 
restrain, and direct the desires and ambitions of an 
imperfect human race does not function as re- 
sponsively as it did Age may be the cause it has 
not renewed itself by new forms of thought as has 
science But, whatever the cause, one ventures to 
disagree with Prof Soddy when he says that no 
one pretends to understand the system This is 
true only as one might say “ no one pretends to 
understand the ' atomic ’ theory ” a few do — that 
IS, those who conduct the operations Certain 
axioms hold good until new conditions are intro- 
duced , but it IS somewhat easier, one would t^k, 
to find the formulae necessary to control operations 
under new conditions m a laboratory than in the 
world of human affairs In the former, mathematics 
are at hand, but of what assistance are these scientific 
methods m dealing with complex and unequally 
developed human ^mgs 'whose conflicting desires 
and opmions cannot be mathematically computed 
and resolved by formulse ? 
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Agam, Prof Soddy’s assertion that the production 
of wealth is now ‘ a relatively finished science ” has a 
nng of finality hitherto unassociated with science 
Many civilisations have shown evidences of great 
wealth, and its production is always a finished science 
at any time m an epoch, though relatively so to another 
In our own day the need for human labour has not 
yet been entirely eliminated It is even less probable 
that the distribution of wealth will ever become a 
finished science — at least, until " Earth’s last picture 
IS painted Were the dispensers of credit (whether 
by patronage or " democratic control ’ ) to achieve 
a temporary perfection in adjusting the desires and 
deserts of the social hierarchy even in regard to 
material things, the mere force of individuality in 
human beings would upset the balance in time, and 
the fact of evolution makes this event inevitable, 
as history shows There may be a science of the 
distribution of wealth and, if so, it is probably 
associated with the science of government, an art in 
which rulers and princes of earlier times were especially 
trained , but one must conclude that its pnnciples 
are not those of applied physics, for mankind cannot 
be controlled, transmuted, and led so rapidly and 
readily on the path of evolution as can the ' elements” 
in the physicist s laboratory 

The ultimate basis of credit in any age is character 
and ability, on which have been founded the Codes 
of Laws and social formula! of all great civilisations 
from the earliest I aws of Manu It may be as well, 
therefore for the preservation of our modern know- 
ledge that the system by which ‘ tokens of wealth " 
are distributed should not be radically changed until 
character is once more clearly defined and appreciated 
by all classes W Wilson Leislnbino 

Oakley House Bloomsbury Street 
London, W C i April 16 

Effect of Plant Extracts on Blood Sugar 

(By Cable ) 

In the early days of my investigations in connexion 
with insulin, I predicted that whenever glycogen 
occurred in Nature an insulin hkf substance would 
also be found Putting this theory to the test, I 
obtained positive results first with clam tissue, and 
later with yeast This result was obtained during 
the latter part of January In the light of this latter 
result, my mode of reasoning was changed If veast 
contains an insulin like hormone other plants may 
also contain it Extracts of tissue of a variety of the 
higher plants were therefore, prepared and the effect 
of subcutaneous injection of these extracts upon the 
blood sugar of the normal rabbit was ascertained 
The effect of certam plant extracts upon the blood 
sugm of depancreated dogs was also studied Ex- 
tracts made from onion tops, onion roots, barley 
roots and sprouted grain, green wheat leaves, bean 
tojis, and lettuce were found to produce marked 
hviperglycaemia in normal rabbits The day following 
the administration of an extract of CTeen onion tops 
to a depancreated dog wnth a blood sugar of o 190 
per cent a blood sugar of o 090 per cent was ob- 
served The results of this mvestigation were com- 
mumcated to the Soaety for Experimental Biology 
and Medicine at the meeting in New York City on 
March 21, when I suggested the name '' Glucokimn " 
for this new plant hormone Smee that date I notice 
in Nature of March 10 a letter by Messrs Winter, 
and Smith stating that they have obtained positive* 
results with yeast extracts These authors would, 
therefore, share coincident priority with me m this 
particular J B COU.IP 

Biochemical Laboratory, University of Alberta, 
April 21. 
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The Interferometer in Astronomy ^ 

By Prof A S Eddington, FRS 


'‘T^O the naked eye the stars and planets equally 
I- appear as points of light A telescope magnifies 
the planets into discs but no telescope is large enough 
to render visible the disc of a star We lan calculate 
that a lens or mirror of 20 ft aperture would be 
needed to show us even the largest star disc , the 
construction of such an instrument, if not hopeless, 
IS far distant We have considerable knowledge as to 
the sire of stars, but until recently it was all found by 
mdirect calculation , no test had made out the image 
to be other than that of a geometmal point At the 
risk of going over familiar ground I must consider 
bnefly the mode by which a telescope forms an image 
— in particular how it reproduces that detail and con- 
trast of hglit and darkness which betrays that we are 
looking at a disc or a double star and not a blur eman- 
ating from a single point This optiial performance 
IS (allied resolving power Resolving power is not 
primarily a matter of magnification but of aperture , 
provided we use an cvepiecc of reasonably high power 
the limit of resolution is determined by the sue of 
aperture of tlie obje< t-glass 

To I reate a sliarply defintd image the telescope 
must not only bring light where there ought to be 
light, but It must also bring dvrkness where theie 
ought to be darkness The latter task is the more 
difficult Light waves in the (ether tend to spreid in 
all directions, and the telescope cannot prevent indi- 
vidual wavelets from straying on to parts of the pu ture 
where thev hive no business But it his this one 
remedy— for every trespassing wavelet it must send a 
second wavelet bv a slightly longer or shorter route 
to interfere with the first, and so produce darkness 
Ihis IS where the utility of a wide aperture arises —by 
affording a wider difference in route of the individual 
wavelets, so that those from one part of the object- 
glass may be retarded relatively to and interfere with 
those from another part \ small object glass can 
furnish light , it takes a big object-glass to furnish 
darkness 

Recognising that the sue cess of an object glass in 
separating doulilc stars and other feats of resolution 
depends on the production of darkness m the proper 
place bv mterfercnce between the waves from different 
parts of the aperture, Michelson asked himself whether 
the ordinary circular aperture was necessanly the most 
efficient for givmg the requu-ed interference Any 
deviation from the circular shape is likely to spoil the 
definition of the image — to produce wings and frmges 
The image will not so closely resemble the object 
viewed But, on the other hand, we may be able to 
sharpen up the tell-tale features It does not matter 
how different the image-pattern may be from the 
object, provided that we are able to read the significance 
of the pattern If we cannot reproduce a disc, let us 
try to produce something which is dtsttnehve of a disc 
A little reflection suggests that we ought to increase 
the resolvmg power by blocking out the middle of the 
object-glass and using only two extreme regions on 
one side and the other For these regions the differ- 
* From the presidentwl sdtltwa delivered before the Koval Aatnnoiiilcat 
F?o?’*J[ ™ Mlrhe^ * pttseotln* the gold medal of the Society to 
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ence of light-path is greatest, and the eorrespondmg 
wavelets are the first to interfere , thev are the most 
efficient in furnishing the dark contrast needed to 
outline the image properl v 

But if the middle of the object-glass is not going to 
be used, why trouble to construct it ? We are led to 
the idea of using two widely separated apertures, each 
involving a comparatively small lens or mirror — after 
the pattern of a range finder That is much easier to 
construct than a huge lens circumscribing both aper- 

It IS one thing to detect a small planetary or nebular 
disc , It IS another thing to make a close measure of 
its diameter It is one thing to detect the duplicity of 
a star , it is another tiling to measure the separation 
of the components Miehelson’s first experiments 
wen directed not towards performing feats of resolu- 
tion bevond what had previously been attained, but 
towards improving the aicuracv of measurement He 
applied his nicthofl first to measuring the diameters of 
Jupiter s satellites - discs whuh are easy to deteet, but 
\cr\ diftaultto measure trustworthilv with an ordinarv 
niicronietor But it is easier to understand tht applu a 
tion of the method to measurement of double stars than 



to the diameters of discs , and I shall therefore speak 
more particularly of the double-star problem first, 
although that is not the histoncal order 
(onsider light coming from a distant point and 
passing through two small apertures, A and B, the rest 
of the object-glass being blocked out (Fig i) tromeach 
aperture the light disturbance diverges in all directions, 
and our problem is to find the nature of the luminous 
pattern formed m the focal plane, this pattern con- 
stitutmg the image which is vieweii and magnified by 
the eyepiece At the pomt P (where, accord mg to 
geometrical optics, the smgle point-image ought to 
appear) we have full illumination because the waves 
from the two apertures have equal paths, AP and BP, 
and remforce one another A little to one sale we 
have another pomt of full illummation, Q, , the paths, 
AQi and BQj, are unequal, but differ by exactly a 
wave-length, so that the waves again arrive in the 
right phase to remforce one another Similarly we 
shall have a senes of pomts of full illumination, Q„ Q„ 
etc , where the path'^ifference amounts to a, 3, etc , , 
wave-lengths Intermediately there will be points of 
darkness where the path-difiference is ij, a| wave- 
lengths, and the waves amve m opposite phase and 
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cancel one another Tho,Jhght-pattem viewed by the 
eyepiece is thus a line of alternate bright and dark 
fringes At first sight it might seem that the fringes 
would continue of equal brightness to a gnat distanc e , 
but actually the) soon fade away, betause in the more 
oblique directions there is mtcrferencc, not merely 
between the two apertures but between different 
parts of the same aperture In fact the fringes apiiecr 
as fine detail m the midst of the small diffraction disc 
which would be fonned li) either of the apertures single 

Arrange that the two apertures are movable, and 
widen their distance apart The points Q, Q*, Q,now 
come closer together, that is to sav, the frmges con 
tract Decrease the distance and the fringes spread 
out It IS a simple matter to find i formula giving 
the width of the fringes for an) given separation of 
the apertures 

when the object viewed is a double star — two points 
of light — each point will produu its own line of fringes, 
and these will be superposed if the double star is a 
close one It mav happen that the two s)stfms of 
fringes are in steji, in which case the alternate bright 
and dark spaces will be (onspieiious but if the) ire 
at all out of step the pattern will be blurred Remem- 
bering that wc ran alter at will the width of the fringes 
by varying the scpirition of the apertures we lan 
adjust them, so that the bright fringes foi one <om- 
ponent coincide with the dark spaces for the other 
component If the two sv stems are of equd bright- 
ness one system will fill the gaps in the other, leivmg 
merely a line of uniform biightness , if the two com 
ponents are of unequal brightness the same adjustment 
will give mmimum visibility of the alternitiou of light 
and shade Var)ing the distumc between the aper- 
tures this critical position can be fixed with consider 
able prei ision , and for close double stars of not too 
unequal magnitude thi separation is measured in this 
wav mu( h more accurately than with a mu rometer 

The disc of a single star or planet is likewise measured 
bv finding a position of the apertuns for which the 
fringes disappear It is not now a problem of two 
points producing overlapping fringes, but every point 
of the circular disc produces a fringe-svstcm, and the 
effects must be summed When the diameter of the 
disc IS I 22 times the width of the frmges (i e the dis 
tance from one bright fringe to the next) the integrated 
effect IS uniform illumination and the fringes disappear 
^ aUogether It is not much use trying to see in one’s 
a result which is more fittingly the subject of 
algebraic calculation , but we may notice m a general 
way that with this ratio the two outer quarters of the 
disc fall at places where the central half is prodiicmg 
dark spaces That indicates roughlv how the different 
portions of the disc compensate one another The 
observation consists m varying the separation of the 
aperture until the fringes disappear , the diameter of 
the disc is then i a times the frmge-width calculated 
for that separation 

The possibilities ’of a method of this kind had been 
explored to some extent before Mi^,helson took up the 
problem , mdeed St 4 phan in 1874 had attempted un- 
successfully to detect the discs of stars bv this means 
We owe to Michelson the practical cjemonstration of its 
^ stjecess His first paper appeared more than thirty 
years ago in the Philosophic^ Magazine for July 1890 
' NO 2791. VOL I I 1] 


The next year he followed up the theory by measurmg 
the diameters of the four satellites of Jupiter at the 
I ick Observatory The method prov ed entirely 
successful, and his measures were afterwards closely 
confirmed bv Ilamy at the Pans Observatory m 1899 
using the same device The great value of the method 
seemed to be proved , it was thoroughly tested , and 
It forthwith lapsed into oblivion 

In 1919 Michelson agam took up the matter with 
energy He made observations in August with the 
40-in refractor at Yerkes which were found to be 
encouraging , and he went on to use first the 60-in 
and then the 100 in at Mount Wilson with the more 
ambitious design of surpassing the highest resolvmg 
power yet reached At Mount Wilson he had the 
co-operation first of j A Anderson and afterwards of 
1 ’ 6 Pease A greit success was quiiklv obtained 
with the double star C.ipella ( apella is a spectro- 
scopic bmary with a period of 104 days It was 
known that the disLinet of its components must nearlv 
approtich the limit of visual detection hut attempts 
to observe it visually had failed (1 mav remark that 
tliat IS a rather cemtrov ersid statement to make — 
pirtieulirlv it the R A S —but the controversv is now 
me lent history ) With two narrow apertures in the 
beam Irom the 100 in mirror the fringes were ob- 
served and then lirouglit to minimum visibihtv by 
varving the position ingle ind seji iratiem of the iptr- 
tures I he rhangmg position an^lc and distance were 
traced through the revolution Anderson’s measures, 
allerwmls continued b\ Merrill, have given a verv 
ace ur ite orbit 1 he sep iration ot the two eomjionents 
varu s from o 04" to o os 1 roni a comparison ol this 
visual orbit with the spec troseopw orbit we find the 
parillax of (apella and also the mass Ihe parallax 
IS oo6_j' and the components are respeetiveU 4 2 and 
5 j times as massive is the sun llie jiarallix does 
not differ much from that given 1 trigononietrieal 
and spectroscopic determinations, hut these were 
verv rough v dues, whereas the interferometer jjirallax 
IS presuniahlv of the highest order of refinement I 
suppose that the miss determinations ire about the 
best we have for anv stir'* But what is especially 
important is that ( ipella is the only gtanl star 
for which we know Ixitli the mass and the absolute 
luminosity 

I mav perhaps be dlowtd to refer to a personal 
interest in tins first hig result of Michelson’s method 
Capelli now supplies the chief lacking constant m the 
raeiiative theory of stellar equilibrium, for which I 
had waited five years It is, 1 thmk, generally con- 
ceded that the absolute magnitude of a giant star 
mainly depends on its mass, and theoretical formulae 
can be found expressing the law of dependence But 
we need to know one pair of corresponding values m 
order, as it were, to anehor the formulae Hitherto 
that correspondence could only be guessed roughlv 
from statistical knowledge of the average luminosity of 
giant stars and an estimate of the corresponcimg 
average mass based on our general knowledge of tTie 
masses of stars (which, unfortunately, relates chiefly 
to dwarf stars) Having now the exact figures for 
(apella, wc can substitute a precise determination 

* llM of o CentRan, SiriuR, vaA Procyon ma> have about the 

same accuracy but 1 do not think that anv others reach this standard 
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instead of the provisional estimate , the change is by 
no means unimportant, the onginal estimate havmg 
been considerably m error 

Capella would have been slightly beyofid the theor- 
etical resolving power of the loo-m if used m the 
ordmary wav, though an elongation might have been 
detected Resol vmg power was actually gamed by 
blockmg out the mischievous central portion of the 
aperture But now came the final step — to produce 
frmges with a greater path-difference than any tele- 
scope yet constructed could provide In 1920 a 20- 
foot interferometer, designed by Michelson and Pease, 
was constructed, in which the two mterfermg apertures 
could be separated to a distance of 20 ft This was 
used m conjunction with the loo-in mirror, which 
helped to brmg the two beams together to produce 
their frmges One might say that Michelson was now 
employmg a 20-foot mirror , only, since he was only 
intending to use two small areas at its edges, he 
economically constructed those particular areas and 
left the rest of the mirror to imagmation 

On July 10, 1920, the great 20-foot beam was placed 
across the telescope On December 13 success was 
attamed, and the diameter of Betelgeuse was measured 
Its mterference frmges had totally disappeared when 
the mirrors were at 10 ft separation, although the 
other stars showed them The deduced diameter was 
o 045' — about the same size as a halfpenny fifty miles 
awav 

Michelson ’s visits to Mount Wilson were limited to 
the summer months, and ho was not present when this 
result was obtained When he returned m 1921 he 
found his collaborators much occupied m trvmg to 
find some plan of obtaining definite measures of the 
visibility of the frmges instead of vague judgments 
He suggested the plan of using two apertures, one fixed 
and the other variable , a difference in the size of the 
apertures reduces the visibility to a definite extent, 
dependmg on the ratio of the two apertures Fmally, 


lAPRlt 2^, ‘ ^ 

a comparison apparatus was constructed with one 
square aperture of 4 in and the other s^ square 
variable from 4 in to zero, m order to afford a 
defimte scale of visibility 

In the early trials it took days to find the fringes, 
but as gradual improvements were made a few hours' 
work on the first night of a senes of observations 
sufficed , the subsequent settings bemg made m a few 
moments 

I need onlv touch very briefly on later developments 
Diameters of Antares, Aldebaran, Arcturus, and 
Pegasi liave smee been measured But, of course, the 
discs of most stars are far below the limits for a 20-foot 
instrument Prof Hale is now constructing a so-foot 
mterferometer, and it is estimated that thirty or forty 
stars will be withm its grasp There is no need for a 
large mirror, and the use of the loo-m m conjunction 
with the first mterferometer was rather a luxury The 
50-foot IS of different design, and will not depend 
on any other telescope All the diameters of stars 
measured up to the present confirm verv closely the 
theoretical values that had been predicted for them 
The enormous actual size of these stars — the earth’s 
orbit could be placed entirely mside Betelgeuse — is 
a picturesque feature of the results , but that was 
a confirmation of facts already established almost 
beyond doubt 

It IS not unlikely that interestmg bypaths may be 
opened up Considerable fluctuations m the diameter 
of Betelgeuse have been found, which may or may not 
be due to varying definition The star is an irregular 
variable showing also changes of line-of-sight velocity, 
and the correlation of varying diameter with these 
other fluctuations would be of great physical interest 
if It turns out to be genume Michelson has pomted 
out that It IS theoretically possible to determme by the 
mterferometer the distribution of light over the disc — 
the law of darkening at the limb That is a conceivable 
development for the future 


Sunhfi^ht and Disease ^ 


By Dr C 

“ TN the begmnmg, God said. Let There Be Light ” 
A In or before the eighth century b c , Zarathustra, 
foremost among many sun-worshippers m many ages, 
taught the cult of the sun and the green leaf and 
thrift, in place of pillage and murder In the begmnmg 
of medicine, Hippocrates, practising at Cos m the 
temples of ^sculapius — son of Phoebus Apollo, god 
of the sun and medicme and music — practised the 
sun-cure In the begmnmg of our era, Galen and 
Celsus used the sun In the Dark Ages, by a pitiful 
misconception, the cult of the sun fell mto desuetude 
as a species of pagan Nature-worship, and ill persons 
were treated alike m physical and m mtellectual night 
Tuberculosis ajid other ills were treated by the Sover- 
reign touch, reputed to cure the “ king’s evil ” 

In the second half of the nineteenth century, we find 
rertam heralds of the dawn In 1 856, Florence Nightm- 
gale vigorously but vamly protested agamst the 
orientation of Netley Hospital, observmg that no 
sunlight could ever enter its wards In 1876, Sir 

‘ From a (Ukouim at the Royal Inatltution on March 9 
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Benjamin Ward Richardson praised sunlight in his 
“ Hygeia, The City of Health ” In 1877, Dowses 
and Blunt showed that sunlight will kill anthrax 
bacilli In many wntmgs at this period, John Ruskm 
upheld sunbght and declaimed a^mst the “ plague- 
cloud ” of smoke above our cities In 1890, t)r Theo- 
bald Adrian Palm (nat 1848), who still practises 
medicme at Aylesford, m the Garden of England, 
showed by the geographical method that lack of sun- 
light IS the chief factor m the causation of rickets, 
and added an admirable senes of recommendations 
accordmgly* His paper was entirely ignored, and 
I found it m Amenca, thanks to an Amencan biblio- 
grapher Robert Koch and others showed that sun- 
light kills tubercle bacilli In 1893, Niels Fmsen began 
to cur^ lupus, S' form of cutaneous tuberculosis, by^ 
the local use of sunlight, and Sir James Cnchton- 
Browne made observations to the same effect in thia 
country In 1900, on May t, the London Hospitai 

• “ Tb« Gtatrsnfain! Dlstilliistjfa tad JBMagf <4 Biokete.'’ ZVM , 
MoHtt, October tnd November iSsd. 
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began the cure of lupus by the locai use of sunlight, 
thanks to the really effective Sovereign touch of Queen 
Alexandra, who was instrumental in bringing her 
young fellow-countryman’s idea from Copenhagen 

In 1903, Dr A Rollier opened at Leysin, in the 
Alpes Vaudoises, the first clinic for the treatment of 
so-called surgic^ tuberculosis by sunlight , and in 
1910 he applied his idea to prevention by the establish- 
ment of the “ school in the sun,” at Cergnat, just 
below Leysin * In 1914, he published his book, “ La 
Cure de Soleil,” but the world catastrophe of that 
year caused it to be overlooked In this country 
his methods have been followed recently by Sir Henry 
Gauvam, at the Treloar Hospital at Alton and Hayhng 
Island, where very simple sheds and solaria serve to 
achieve results never approached by Netlcy, the pre- 
tentious and misplaced architeiture of which exists 
in the same county to point the contrast between 
Its century — the last of the ages of darkness — and 
the dawn in our own In a very few other places, 
also, such as the Queen Mary’s Hospital for Children 
at Carshalton, under Dr Gordon Pugh — photographs 
of which from the air show a senes of three-sided 
solaria strongly resembling the health temple at Cos, — 
at Lcasowo near Liverpool, at Perrysburg near Buffalo 
m the United States, and, following a recent lecture 
of mine, at the Heritage Craft Schools, Chailev, Sussex, 
the sun cure is employed At several others, which 
I have visited, the sun cure is said to be emploved, 
but IS not, the elements of the matter being unknown 
to the persons m charge 

The results of heliotherapy, as seen in person, or 
recorded in Rollier’s radiographic and clinical atlas 
of 1914, or shown by means of illustrations, are un- 
approached, for certainty, safety, ease, beauty, restora- 
tion of function, and happiness during and after treat- 
ment No explanation of them, to be called mtelligible 
or adequate, is offered by any of its practitioners 
Bemg myself without patients or laboratories, I 
have used only the geographical method, and have 
found, at each place studied, a tendency to believe 
that the various factors there present are essential 
for the results obtamed In the mountains, altitude 
IS insisted ufxin , at the sea, the argument for “ heho- 
Alpme ” IS replaced by an argument for “ heho- 
Manne ” In high latitudes, the Mediterranean js 
described as impossible for sun-cure , on visiting the 
‘sAlediterranean, I found the sun-cure gloriously sutcess- 
' ful on the French and Italian Riviera, and there are 
Similar reports from Spam The fundamental bases 
were lackmg for a superlatively successful empirical 
practice, conducted bv various clmicians under widely 
varying conditions and m ignorance, for the most 
part, of each other’s methods No rational statement 
of the scope of heliotherapy could be obtamed, some 
strongly denying, while Rolher strongly averred, that 
tuberculosis is amenable to the treatment when it 
happens to be situated m the lungs, as it is amenable 
when situated elsewhere In his volume of 1914, 
Rollier mentioned certam othet conditions besides 
tuberculosis, such as rickets, a non-hacterial disease, 
but the tmly explanation of the sun-cure that he offered 
' was Iwwed on the antiseptic actioh of sunlight, while 

* Tb« * Ktnol in the euir’* in nmuner wid winter, wee detnuatntsd after 
^ thf diaomuse by weana of a Stan. 
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Gauvam explicitly regarded the sunlight as only an 
adjuvant m his method 

Clearly the need was for a properly co-ordmated 
scientific mquiry mto the action of sunlight upon the 
body m health and disease We were usmg it as we 
used digitalis for the heart before pharmacology (to 
compare a great thmg with one relatively trivial) , 
we needed a true physio-pharmacology of this mcom- 
parable medicament My demands (fgm Nature, 
December 8, 1921, p 466, January 5, 1922, p ii) 
for such an inquiry were met, after six months, by the 
Medical Research Council, early m 1922, and from 
the date of the appointment of the Special Committee, 
under the chairmanship of Sir William Bayliss, a new 
chapter in clinical and preventive medicme, I believe, 
will be seen to bevin, its provisional openmg bemg 
the new and largely rewritten translation mto English 
of “ La Cure de Soleil,” ♦ on which I resolved immedi- 
ately after my first visit to Leysin 

Already we have at least made it clear to all critics 
that the action is due to the sun’s light and not to its 
heat So long ago as 1779, Ingenhouss showed that 
the dissociation of carbon dioxide by the green leaf 
IS due to the sun’s light and not to its heat Yet, m 
several mstances, the sun-cure has been tried, with 
calamitous results, bv clinicians who, making no 
mquiry mto the matter, have exposed the unaccus- 
tomed chests of phthisical patients to the mid-day 
sun, perhaps for an hour or two, with natural results 
in fever and hsemoptysis Already, also, the idea 
that the light is less valuable in killing the mfective 
agent than in raising the bodilv resistance to it — an 
idea to which I invited attention nearly twenty years 
ago, at the death of Fmsen — has i ome mto the clinical 
mind Since last August m the Light Department 
of the London Hospital— which has done such splendid 
though limited work on the older hypothtsis, since 
1900 — the general light bath has been used as well 
as the local treatment, and cases which resisted tiie 
latter have been completely cured by general exposure 
of the nude skin to the clcctnc arc lamp without 
local irradiation We must use a combination of light 
and cold, which I have been commending for some time 
on the evidence of visits to Canada, where a magnificent 
childhood, free from nckets, thrives in extreme cold, 
thanks, as I believe, to a brilliant sun 

In various American laboratories the subject is now 
bemg advanced notably m Columbia University, 
New York, under Dr Alfred F Hess and his fellow- 
workers They attribute the m.vjor part of the action 
of the sun to the ultra-violet rays, by which, m experi- 
mental animals and also in mfants, they are able to 
cure rickets with great speed, ease, and certamty, and 
to increase very markedly the phosphorus in the 
blood of infants on a constant diet When I saw this 
experimental and clinical work m New York last 
December, the result had already been reached of 
demonstratmg an annual curve, from month to month, 
of phosphorus m the blood of infants, with a maximum 
m June-July, and a minumum in March, corresponding 
with the monthly height of the sun in New York 
By radiographic study of the Ixines of mfants, it had 
also been shown that no new cases of nckets occur 

• HelmUwmpy,' by Dr A RoQier, nrlUi (orewordt by Sir H J Ganviln 
»nd Dr C W S&eby Oilotd Medical Publication*, 19*3 
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in New York m June-July, and the maximum number 
occur in March Dr Hess now informs me that the 
calcium content of the blood follows the same curve as 
the phosphorus content Among earlier noted seasonal 
effects of sunlight, quoted bv Hess m his latest paper, 
afe the presence of increased iodine in the thyroid of 
cattle from June to November, and the greater resistance 
of guinea-pigs to aceto-nitnle poisoning m summer 

Hess and his workers have also begun the study of 
various clothing materials m this connexion, and find 
that they var> in their power of permitting or obstruct- 
ing the action of light Specimens of a mercerised 
(otton, one white and the other black, otherwise 
identical, the former allowing light to ait and the 
latter interfering with it, have been examined by me, 
and I find no difference due to the black dye, in the 
spacing lietwecn the fibres of the material Hut I 
understand that the Department of Vpplied Physio- 
logy of the Medic il Research Council has found, in a 
scries of observations as yet unpublished, that the 
biological action of liglit can be graded bv temperature 
I am m hope that these specimens of material may 
he studied by the delicate methods associated with 
the nami of Prof I conard Hill, and that it may be 
found that the bl ick rnatcri.il produces i higlier tempera- 
ture than t!ic white of the subjacent skin, thus pre- 
judicing those unknown and beneficent thcmical 
reactions wbu h appear to need light and cold for their 
dc\ elopment 

The belief grows upon me that the asserted futility 
of heliotherapy m phthisis is due to the overheating of 
the patients in the sun I think that a new c hapter will 
open m the treatment of that disease when prai t itioners 
acquaint themselves with the principles and practice of 
heliotherapy before exposing their patients to the sun 

The power of sunlight and of eod-liver oil m rickets 
has suggested to Prof Harden that the light may 
taiise the skin to produce vitamin \ for itself — though 
no instance of the synthesis of a vitamin b\ the animal 
body IS known The most recent work at the Lister 
Institute shows that light is unable to replace vitamin 
A completely, but appears to make a small quantity 
more effective Miss C oward’s work shows that vitamin 
\ IS present in the parts of flowers which contain 
carotin Sir William Bayliss has suggested to me 
that the production of this vitamin in green plants 
Is a function of the carotin rathtr than of chlorophyll, 
and that probably the carotin acts as a sensitiser for 
ultra-violet rays In this connexion we must remember 
that pigmentation of the skin is a marked feature of 
the sun-cure, and that patients who do not pigment 
well do not progress well No one who has seen and 
touched the typical pigmented skin of a heliothera- 
peutie patient can doubt that very active chemical 


processes are thwe occurring Perhaps we should 
regard the skin less as a mere mteguraent than as an 
organ of internal secretion The pigmented skin under 
the sunlight is surely that and we may ask whether 
It contributes, as Sheridan Deldpuie suggested,® to 
the making of h'emogiobm I owe also to Sir William 
Bavliss the information that Dr H H Dale, a member 
of his committee, has shown that smooth muscle can 
lie made to contract by ultra-violet rays 

Aenal and other photographs of Manchester, and 
the Potteries, and of Sheffield, taken at successive 
hours on Sunday and Monday, demonstrate the 
obstruction of sunlight by our urban smoke, the 
industnal and the domestic chimnev bemg both 
responsible but while Sheffield deprives itself of more 
than half its sunlight, Fssen is absolutely smokeless, 
and Hittsburg, which I have visited for the purposes 
of this inquiry has abolished 85 per cent of its smoke. 
Sections of the lungs of an agricultural labourer and 
a ty'pical urban inhabitant of our country, the latter 
being heavily infiltrated with smoke, illustrate a 
cognate aspect of our subject 

Yet another point is illustrated by rerent work of 
Hess which shows that the milk of rows fed on pasture 
in the sunlight maintains the growth and health ot 
young animals, whereas the milk of cows fed in shadow 
and on vitamin-frce fodder will not maintain lift 
Our children arc thus disadvantaged in winter by 
light starvation, and bv the defee t ot the milk of light- 
starved cows * 

Photographic study of houses and housing on both 
sides of the Atlantic illustrates tiic problem of urban 
light starvation iMndinir New York smokeless in 
iqiq I later made investigations with tlic aid of 
Dr Royal S Copeland, the Health Commissioner of 
that city and found that the death-rate from pul- 
monary tuberculosis had been reduced liy one-half 
m the period, 1905-1919, of the operation of the 
sanitary regulation against smoke ' The restoration 
of sunlight to our urban lives is the next great task 
of public health m this country 

“ There is no darkness but ignorance,” as Shake- 
speare said In every sense we need “ more light ” 
Then we must apply our knowledge, less for helio- 
therapy than heliohygiene, until we have banished 
what I call the diseases of darkness, and it may be said 
of us that " The people that walked in darkness have 
seen a great light, and they that dwell in the land of the 
shadow of death, upon them hath the light shmed ” 

• /owiMl »/ PkyttolBif vol xU , i8oi p 77 

• To Dome exteot, Anllpodpan sunUght, In the form of dried milk Ironii 
New Zealand, comes to the rescue 

' The smoke prohibited in New York or in Winnipeg where I found 
blndlar regulations need not, as in our futile Ihibhc HesUh Act, be black ’ 
Sec The Eugenic Prospect (Part 11 , ' Let There Be Light ) by Dr 
C W Saleeby (Fisher Unwin London , siid Dodd Mead and Co New 
York 1921 ) 


Domestic Animals m Relation to Diphtheria 


T he perennial alarm of the possible transmission of 
diphtheria from diseased animals to man is agam 
occupymg the attention of the British daily press This 
time It arose out of the death of a little girl who was 
thought by her mother to haye contract^ diphtheria 
from certam chickens which were kept m the house 
The mother’s view was supported by a medical man, 
who said that birds are subject to the germs of diph- 
NO 2791, VOL III] 


theria and die of the disease He had no,doubt also 
that dogs and cats could have diphthenajm||te knew 
of mstances of pigeons which had it 
The present wnter has recently made an exhaustive 
critical analysis of the literature on this subject, and 
can state definitely that this bird, cat, and dog story 
a pure myth Diphtheria bacilli have been found on 
three occasions m cows (cases of Dean and Todd (1903), 



April 28, 1923] 


NATURE 


577 


Ashby (1906), and Henry (igao)), and by two authors 
(Cobbett (1900) and Jlinnett (1920)) m horbes No 
proved diphtheria banlli have ever been found occur- 
mg spontaneously in cats, dogs, or fowls In 1920 
Simmons obtained, from two cats, bacilli resembling 
diphtheria bacilli in man, but differing in the funda- 
mental respect that they fermented cane sugar, which 
human diphtheria bac illi do not 
The belief that cats are freijuently capable of trans- 
mittmg diphtheria arose in Great Britain largely out 
of work done by F Klun for the l^cal Government 
Board in 1889 and 1890 He based his opinion on 
the existence of spontaneous diphtheria in cats on the 
fact that a very fatty condition was found ui the 
kidneys, a lesion which he regarded as pathognomonic 
of the disease m this animal Before Klem published 
this statement it was already well known (Gluge (i8so). 
Handheld Jones (185^), and Beale (1869)) that all 
normal tats show this lesion — a fact confirmed by 
modern writers like Hansemann (1897), Fibiger (1901), 
and Mottram (1915-16) In an estensue inquiry m 
1919-20, Savage was unable to hnd nor could any out 
produce, a cat infected with diphtheria bacilli 
The doctrine of milk -borne diphthcna was also 
largely based on Klein’s work (1890) He alleged that 
when cows are injected with lultures of diphtheria 


Obit 

Prof E Majewski 

'"r'lIF late Prof Erazm Majewski, the Polish iialural- 
-»■ 1st, who died on November 15 list in VVirsaw 
was a scholar and pioneer worker of a typt ( haiat tcnstic 
of the difficult and dist ouragmg conditions in pro War 
Poland — a country divided by three alien states, two 
of which forbade the use of tlu native language even 
in the primary schools, excluded native teachers, and 
suppressed native culture 

Bom in 1858, m the provineial town of I ubim, I’rof 
Majewski studied science at the University of Warsaw 
In order to devote himselt to research, to which he 
had felt attracted from earliest youth, he had first to 
gain a financial independence, for at that time there 
were no endowments, no academic positions, no possi- 
bilities of scientific publication for a Pole who wanted 
^ to work in his own language and for his own country 
"!^of Majewski took up and developed an important 
branch of chemical industry and thus obtained a living 
at first, and afterwards what, for Polish conditions, 
might be considered a small fortune With this he 
could not only find leisure for his own research, which 
soon became very strenuous and extensive, but he also 
was able to finance research and help a number of 
younger students 

Prof Majewski’s own activities were astoimdmgly 
multifanou^i translations mto Polish, popular exposi- 
tions, manuals, monographs, scientific novels, treatises, 
and last, not least, solid ongmal oontiibutions, partly 
based on research m the lalxiratory and m the field 
The subjects of his work were commensurately exten- 
sive chemistry, botany and geology , later on, 
ethnography, prelustory and archaology , finally, m 
the last ten years of his life, economies, sociology, and 
lystory of civ^isation Perhaps the most lasting value 
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bacilli in the shoulder, these diphtheria bacilli appear in 
the milk and the animals suffer from an eruptive disease 
of the udders and teats Dean and Todd (1902) traced 
A milk-lxirne epidemic of diphtheria to cows witli scabs 
on the udders They showed that the eruption was 
not due to diphtheria, and they regarded the diphtheria 
bicilli found m the udder as a superposed infection 
from the s<aliva of an infected milker Jn 1920 Henry 
studied an epidemic of thirty -two cases The disease 
was traced to milk The dairy -maid was found to be 
suffenng from cutaneous diphtheria, and from her the 
udder became affeeted, this in turn transferring the 
disease to the hands of the maid's father 

So far as is known, these are all the positive facts 
of the animal transmission of diphtheria to man We 
mav therefore assume that it is an event of ext ceding 
rarity With regard to birds there is no proved 
instance that these mini Us h iv t eve r transmitted the 
disease So-t ailed troup and diphthcritis in birds have 
nothing to do ctiologically with liiiman difihthena 
It IS not necessary to assume an animd origin of an 
outbreak of diphtheria until all possible hum in sources 
m the immediate neighbourhood h ive liecn exeluded 
Ihis tan he done only by cultivations, and not bv the 
pious opinions of mothers and medu il min without 
experience m bacteriology VV B 


uary 

will he ri tamed by his arch.rologital and prehistoric 
studies through the impetus which he gave to ext iva- 
tion ind collecting, through the foundation of an 
ex< client periodual (Swtalmtl), whii h he financed and 
edited himself, and through the formation of a large 
and viluablc collection of Slavonic arena ology, pre- 
sented in 1921 to the Scuntifie Society of Warsaw 

All Prof Majewski’s work reveals a man of genius 
in the marvellous grasp of each problem touihttl upon, 
in the origin il and independent point of view, m the 
amazmg power of study and assimilation It shows 
of course, also the defects of its finalities such 
enormous output over a wide range is bound to entail 
a certain degree of dilettantism, manv hastv generalisa- 
tions, and a tendency to avoid all negative evidence 
All the defects of the late Prof Majtw ski’s work, how- 
ever, are due mainly to the unlavourable conditions 
under which he worked absence of scientific organisa- 
tion, of co-operation and of division of work, all of 
which leads to the unlimited pegging out of claims over 
the vast territory of science bv an enterprising and 
independent mind, to lack of self-e riticism, to an easv 
lapsing mto over-ambitious schemes The qualities 
which he possessed, on the other hand, are native and 
intrinsic to his own mind, and entitle us to hope that 
his country, which can produce such people as he 
under the most discouraging conditions, will, when its 
political and economic foundations are once more 
secure and its scientific work organised, be able to 
,,ontnbute its due share to the progress of science 
B M 

Dr Hartwig Franzen 

On February 14 the death occurred at Karlsruhe, 
Baden, of Dr Hartwig Franzen, extraordmary professor 
of organic chemistry at the Technical High School 
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Hartwjg Franzen was born on March 2i,i878,atNortorf, | 
Holstein , he studied at Heidelberg, Berlin, and Copen- 
hagen, graduating in 1901 at Heidelberg and becoming 
a private lecturer in chemistry at that university His 
first work was published in collaboration with Th 
Curtius, the discoverer of hvdrazine and hvdra/oic 
acid (azoimid), whose favourite pupil he was In 1910 
he became extraordinary professor and was called in 
1912 to the 1 echnical High School at Karlsruhe as sub- 
director of the organic chemistry institute Franzen 
worked on gas analysis and embodied his results m his 
“ Practicum,” winch was published in 1907 He also 
investigated the hydrazme compounds and problems in 
the chemistry of fermentation and the physiology of 
plants Many of his publications deal with the con- 
stituents of green plants Franzen was a well-known 
investigator and an efficient teacher His early death 
leaves a great gap in the ranks of the younger German 
chemists, and his numerous friends and pupils will 
faithfully preserv e his memory 

Wf regret to announce the following deaths 

Mr F W Hanner for more than fifty \ears a 
fellow of the Geologual Society and well-known for 
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his studies of Pliocene mollusca, on Apnl 24, aged 
eighty-seven 

Prof G D Hinrichs, formerly professor of physical 
science m the University of Iowa and of chemistry at 
the St I oois College of Pharmacy aged eighty-six 

Sir Albert J Hobson, pro chancellor of the Univer- 
sity of Sheffield and for twenty years a member of the 
council of the University on Apnl 20 aged sixty-one 

Prof V Th Hom6n, Pippmgskoldsche professor 
of applied physics in the University of Helsingfors, 
aged seventy five 

Dr A Latham physician and lecturer in medicine 
at St George s Hospital who was known for his work 
on pulmonarv consumption on April 13 aged fifty 

Prof E W Morley, professor of chemistry at 
Western Reserve University from 1869 until 1906 and 
known for his part m the Michelson-Morley experi- 
m< nt to detect motion of bodies through the aether 
aged cighty-five 

Sir John Watnev chairman of the Council of the 
City and Guilds of London Institute on March 25 
aged eighty nine 

Mr J Wright well known for his work on Irish 
forammifera ind carboniferous fossils on Apnl 7, 
aged eighty nine 
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The " Zoological Record, which for nearly sixty 
years has annually supplied zoologists with biblio 
graphical rclt rences to the literature of their subject 
and m particular has performed the task of recording 
the names of new genera and species introduced each 
year, is threatened with extinction Although the 
responsibility for producing the Record was tem- 
poranly shared with the International Catalogue, 
which has ceased to exist, the credit for its pubhea 
tion, dunng recent years has otherwise belonged 
exclusively to the Zoological Society which has thus 
earned the gratitude of workers in all parts of the 
world The decision of the council of the Society 
to cease publication except on certain terms which 
are explained in another part of this issue will be 
received with regret and consternation by a large 
number of investigators It is urgently necessary 
that a combined effort should be made to save this 
mvaluable serial, and those interested are invited to 
communicate with Sir Sidney Harmer, at the British 
Museum (Natural History) Suggestions will be 
welcomed, but it is hoped that many will be able to 
express their sympathy m a practical form, by under- 
taking to subscribe for the annual volumes or for 
the separate parts in which they are individually 
interested, or by giving assistance of an even more 
direct nature 

The treatment of diabetes by the use of the extract 
of the pancreas known as “ insulm " is now made 
more widely possible by the fact that it has been put 
upon the market by the British Drug Houses m con- 
junction with Messrs Allen and Hanburys, Burroughs, 
Wellcome and Co , and Eli Lilly and Co On account 
of the limited supply as yet available the Medical 
Research Council has made certain recommendations 
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to the Ministry of Health with regard to its eco 
nomical use The Minister has appointed the follow- 
ing committee to advise him on the subject Sir 
George Newman Dr R A Bolam Sir Walter Fletcher, 
Sir Humphry Rolleston, Dr Alfred Salter, and Dr 
McCleary This committee which can be addressed 
at the Ministry of Health, Whitehall, has recom- 
mended that insulin should be supplied only to 
hospitals and medical practitioners who have at their 
disposal means of determining the sugar content of 
the blood Those to whom the preparation is 
supplied shall undertake to make observations of 
the changes in the amount of sugar in the blood in 
correlation with the dose of insulin given It shall 
not be given where the symptoms can be controlled 
by moderate restriction of diet It may however, 
be given m coma, as an emergency treatment, or in 
preparation for a surgical operation Detailed in- 
structions for its use and for obviating the results of 
too large a dose are supplied by the makers with each 
sample 

A MEMBER of an Indian Provincial Legislative 
Council was reported recently to have demanded that 
the budget allotment for combating hookworm disease 
should be cut out because, as mnety per cent of the 
people suffered from this serious disability, ' it was a 
normal state of health and there was no meaning in 
spending money on investigation and prevention of 
the disease " The demand revealed a dangerous 
depth of Ignorance, or, what is worse, a perversiof^f 
knowledge — for the speaker was an Indian doctor— 
which IS only equalled by that of another member 
asking not long ago what steps a Provmcial Govern- 
ment proposed to take to dimmish the deaths due to 
hghtmngl Unfortunately, the Retrenchment Com- 
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mittee has recently recommended decentrahsation of 
medical research m India with consequent dependence 
of all grants for its support being voted annually by 
the large Indian Council majorities The qualihra 
tions for such serious responsibility can be gauged bv 
the above examples, and they are combined with 
administration by an Indian Minister who is aery 
unlikely to look beyond his own province and race lor 
research workers Moreover, the original grant of five 
lakhs of rupees (33 000/ ) a year for medical research 
was cut down to 3^ lakhs during the Wai, and is now 
recommended to be abolished In its place the 33 
lakhs accumulated by the Indian Reseaich I und 
Association during the War and ear marked for a 
new research laboratory m Delhi is to be capitalised 
to bring m about two lakhs a year for the full support 
of the bacteriological department, which is to be 
deprived of twelve of its otfitcrs — more than onc-third 
of the total number — 'the whole savings from this 
small department being disproportionally gitat as 
compared with many far h ss valuable and life saving 
forms of expenditure The future of medical leseaich 
in India will be dark indeed if such large reductions 
in finance and personnel are c fleeted and still nidre so 
if the remaining funds are to be placed at the nicrcv 
every year of the large Indian majorities on all the 
Provincial Couneils few of whom have had the 
slightest scientific know ledge 01 training 

1 hi first congress of Polish Chemists and Phvsicists 
met in Warsaw on Apnl 3 With a total membership 
of about 850 this meeting has taken a high place 
among recent Polish scientific congresses and the 
organising committee is to be congratulated upon the 
brilliant success achieved A large gathering of 
scientific and industrial chemists and physicists to 
gether with representatives of the Government the 
Municipality of Warsaw and of various societies ind 
corporations filled the Great Hall of the Technical 
High School of Warsaw on April 4 when the meeting 
was welcomed by Dr Mikulowski Pomorski (Minister 
of National Education) and short scientific addresses 
were delivered by Ih-of Ladislas Natanson (Reitor of 
the Jagellonian University of Cr.icow) and by Profs 
Marchlewski, Bialobrzeski and Moscicki The scien 
.t^c proceedings of the sections were full of interest 
^out 120 papers were read m various chemical 
sections and about 36 in the section of physics 
there were many communications showing serious 
work and real progress Particularly interesting in 
the section of physics were communications bv Profs 
Pienkowski, Zakrzewski, Wolfke and Reezynski on 
expenmental investigations in progress in various 
University laboratories m Poland The meeting con 
eluded on April 6 with an address delivered by Prof 
Tolloczko, and the usual votes of thanks The hearty 
reception accorded to scientific men coming from all 
parts of Poland was much commented upon by those 
who attended this very successful meeting 

The first conversazione of the Royal Society this 
year will be held at the Society's rooms, Burlington 
House, on Wednesday, May 16 
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Tnr 7 lines announces that the Anthropological- 
Geographical Society of Stockholm has conferred the 
Anders Retzius Medal in gold upon Sir Aurel Stem 
for his arcliasological research m Central Asia 

fHC twenty ninth James Forrest lecture of the 
Institution of Civil Engineers will be delivered on 
Mav 4 bv Sir Richard Glazebrook who will take as 
his subject The Interdependence of Abstract 
Science and Engineering ’ 

Dr H II Dalk will deliver two Oliver Sharjiey 
lectures at tht Royal College of Physicians of Ixiiidon 
on Ma> I and 3 at 5 o clock taking as his subject 
Ihe Activity of the Capillary Blood vessels and its 
Relation to certain horms of Toxxmia 

The Adolph von Bacyer Memorial lecture will be 
delivered before the Chemical Society by Pro! W H 
I’cikin in the Lecture Hall of the Institulion of 
Mechanical I ngineers Storey s Cate S W i on 
Unirsday Miv 10 at 8 n m 

The Secretary for Mines h is appointed the follow- 
ing to he additional members of the Safety in Mines 
Rescirch Board Prof W S Boulton Prof S M 
Divm Dr J S Haldint Prof C H Lets and Prof 
J I Thorpe 

Tnr Chemical Society Reseirch Fund Committee 
will meet early m June Apifiications for grants 
should he made on forms obtainable from the Assistant 
Seen tary Chemical Society', Burlington House 
Pic( idilly Wi and must be lodged with the Assistant 
Secret irv bv J une i 

All Lit Ai IONS for grants in aid of scientific in- 
vestigations beanng on agriculture to be earned out 
in England and Wales during the aaidemic year 
beginning on October 1 next should re ichthc Secretary, 
Ministry of Agriculture and fisheries Whitehall Place, 

S W I by at latest May 15 The applications must 
be made upon form A 230,'! copies of which can be 
obtained from the Secretary to the Ministry 

AppLicAnoNs are invited by the Ministry of Agri- 
culture and Fisheries for a limited number of research 
scholarships in agricultural and veterinary science, 
tenable for three years and each of the annual value 
of 200/ The latest date for the receipt of applica- 
tions which must be made upon a prescribed form, is 
July 15 The form and particulars concerning the 
conditions of the scholarships are obtainable from the 
Secretary Ministry of Agriculture and bisheries, 
Wliitehall Place S W 1 

An election of not more than six junior Beit 
Memorial fellows for medical research will take place 
in July next, and the persons elected will be required 
to begin work on October i Each fellowship is of 
the annual value of 350/ , and the usual tenure is 
three years The latest date for the receipt of 
applications is June i, or, in the case of candidates 
giving residents abroad as referees. May 15 Forms 
of application and all mformation may be obtained 
by letter only addressed to Sir J K Fowler, Honorary 
Secretary Beit Memorial Fellowships for Medical 
Research, 35 Clarges Street, W i 
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Dr Edward P Hvdf, who organised the Nela 
Research Laboratories m 1908 and for the past few 
years has occupied the position of director of research 
of the National Lamp Works of the General Electric 
Co Cleveland, has tendered his resignation to take 
effect on June 30 Dr Hvde, who has been active 
in scicntifac and technical affairs for a number of 
years, has deculed to take a prolonged rest abroad 
He will temporariK discontinue many of his activities 
in scientific and enginetnng societies but will retain 
the office of president of the International (ximmission 
on Illumination until its plenary meeting, to be held 
in the United States in 1924 

In connexion with Dr Simpson s Royal Institution 
discourse on " The Water in the Atmosphere ” pub 
lished m Naturf of April 14 Prof A W Bickerton 
writes to suggest an alternative formation for hail 
stones which have the form of cones mounted on 
hemispheric,!! bases It is suggested that these may 
be formed by the freezing of raindrops which solidify 
first on the outside then, as the core freezes, the 
expansive pressure bursts the spheres along the lines 
of minimum resistance these being the lines of a 
pentagonal dodecahedron Ihe difficulty of this eit- 
planation is that soft hail to which reference was 


made by Dr Simpson, forms above the region where 
raindrops are met with Also the " stones ” of soft 
had .are frequently so large that the mass of twelve 
of them would be much greater than the mass of the 
largest possible raindrop — which has a diameter of 
less than half a centimetre 

The Gifford Lectures delivered m 1922 by Prof 
C Lloyd Morgan will shortly be published by Messrs 
Williams and Norgate under the title of ‘ Emergent 
Evolution " Among the chapter headings are the 
following — emergence mental and non-mental, re- 
latedness, reference memory, images towards reality, 
vision and contact, relativity, causation and causality, 
and evolutionary naturalism 

Messrs Sotheran’s Catalogue of Science and 
Technology is always of bibliogr.aphic interest and 
value being carefully classified and containing in- 
formative annotations to many raie volumes offered 
for sale by the publishers of the catalogue The 
latest part is No 783, dealing with mathematics 
It should be seen by all who take an interest in 
the subject Ihe catalogue is obtainable from H 
Sotheran and Co , 140 Strand, W C 2 


Our Astronomical Column. 


Thf Plani 1 JuPiiER — Ihis planet will arrive at 
opposition to the sun on May 5 when its disLince 
from the e.irth will be about 410 millions of miles 
It IS now visible during the whole night and is 
favour iblv situ ited for telescopic examination The 
Great Red Spot in the southern hemisphere remains 
faintly visible, and a slight increase in its rotation 
period has occurred m the last few years Its present 
longitude is 228', so that it precedes the zero meridian 
of bvstem II by about 3 n 38 m Observations of 
the transits of this marking will be valuable, and may 
be witnessed at about the following times — 


April 29 8 47 G M T 

Mav I 10 21 ,, 



b m 

May 8 II 6 GMT 
, II 8 37 . 

.. 13 JO IS 

, 18 9 22 , 


The extensive dusky marking, known as the south 
tropical disturbance, is now in contact ivith the 
following end of the Great Red Spot, and it will be 
interesting to watch this object, as it passes the Red 
Spot in ensuing months 

From recent observations by Mr F Sargent of the 
Durham University Observatory, it appears that 
the rotation penoa of the south edge of the South 
Equatorial belt of Jupiter shows an abnormal penod 
of 9*' 52'" 37" This latitude on Jupiter falls between 
the two well-known currents, on which Systems I 
and II were based, the periods being p*" 50“ 30* and 
9b 55'" 40 6" (Nautical Almanac, 1923, p 568-71) 

The unusual time of rotation was derived from a 
mean of three markings, but the observations extended 
over too short an interval to obtain exact results 
There is no doubt, however, that there is au mter- 
mediate current between that in which the Great 
Red Spot is situated and the equatorial markings, and 
R will be Important to follow the objects seen by Mr 
Sargent which on March 29 were in longitudes frc»n 
309 7“ to 325 I” (System I ) 
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Spectra or Three O type Stars — Dr H H 
Plaskett contributes to the Publications of the 
Dominion Astrophysical Observatory (vol i. No 30) 
an important resfearch on the spectra of three 0-type 
stars These stars show enhanced line spectra 
which can only be reproduced terrestrially under 
extreme conditions of excitation Their spectra thus 
afford an opportunity for testing theones on the 
ongin of spectra and for ascertaining some of the 
physical conditions in stellar atmospheres The 
stars in question were 10 Lacertae (Oe 5), 9 Sagittae 
(Oe 5) and B D 35° 3930 N (Oe) and their spectra 
were secured with the universal spectroscope at- 
tached to the 72 inch reflector using one-, two- and 
three-prism dispersion Dr Plaskett first points out 
that if the Pickenng lines (f Puppis) are due to 
enhanced helium Bohr’s theory preaicts the existence 
of enhanced helium components about 2A to the 
violet of the hydrogen lines He then gives his 
evidence for showing that those predicted components 
are present in his spectra, which demonstrates that 
the Pickenng lines and X 4686 are due to enhanced 
helium 

In two of the stars Dr Plaskett employs the mean 
wave-lengths of the enhanced helium lines for tbi 
determmation of the value of the Rvdberg constant 
Nz for helium, and deduces the veilues of Planck’s 
constant and the mass and charge of the electron 
Those values he compares with recomputed valiles 
from Paschen’s value of N2 and with results from 
other methods of determination He deduces the 
temperatures of the 0-type stars under discussion 
and gives the followmg values 9 Sagittae, i8,5(S?o® K , 
10 Lacertae 15,000° K , and B D 35* 3930 N, 22,000° 
K He finally suggests a modification of the Harvard 
Classification of ^e O-tvpe stars as follows 

Class Oo, Pickenng Imes disappeared , Qass O5. 
(BD 35° 3930 N) ordinary helium disappeared,; 
Class O7 (9 Sagittae) Mg + , 448* missings - Class 0 % 
Si III 4-, pair 4552, 4567, on the pomt ofappeariBgi.- 
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Researci 

Excavations at Ancient Carthage — A corre 
spondent writing in the T.\mes of April 9 describes 
the result of excavitions on the site of mcient 
Carthage conducted by a party of Americans working 
in co-operation with I lench archawlogists Their 
work IS timely as the site of this city is m danger of 
becommg a modern suburb of lunis Within the 
city Itself the remains of two sanctuaries and the 
potters quarter have yielded some sculptured stones 
and numerous specimens of pottery But the most 
important discovery is an underground corridor 
through which a supply of water passed and some 
rock cut tombs containing statues two on recumbent 
stone coffins of Gieek work and others showing that 
the Carthaginians were dependent for their art on 
Greece and Egypt It is hoped that further explora 
tion will throw light on the Roman buildings and 
North African arehiteeture during the Christian 
penod 

Clash of Ideals in Modern India — The Eirl of 
Ronaldshay Governor of Bengal 1917 22 delivered 
an interesting address before the Indian Section of 
the Royal Society of Arts which is printed in the 
Society s Journal (vol Ixxi No 3 fib^) *on the 
Situation in India The motive force of the natisc 
movement is fear lest before the triumphant assert 
iveness of Western civilisation ill that is essentially 
and distinctively Indian is doomed to perish and 
utterly to disappear As regards edui ation there is 
dissatisfaction with the present system but it is lu t 
easy to discover what it is th it Indians desire to sec 
takmg its place There is an emphatic lemand for 
vocational or practical instruction — they object to the 
present courses as displaying a Western bias the 
demand in Bengal for medical training is clamorous 
and widespread and many Indians who are far 
from being hostile to the British cinnexioi ilesire to 
see a more distinctly Indian oiientation given to the 
education imparted to their people The adilress 
Which deserves attention takes on the whole an 
Optimistic view of the present situation 

Psychology and Criminal Rlsponsibili cy — In 
Psyche (vol 111 No 2) Dr W Brown discusses the 
attitude of modem psychology to responsibility He 
Shows that there is a tendency for those who under 
stand incompletely the aims of modem psychology 
to believe that a general spread of its doctrines will 
result m a weakening of the sense of moril respon 
sibility He discusses the legal definition of re 
ajMnsibility and describes cases where a crime of 
wolence may be committed for which the person 
cannot be held responsible 1 he psychologist as such 
IS concerned with the problem of studymg the causes 
m the history of the person winch have led to the act 
and the contribution of recent work is in the direction 
Of tracmg the influence of the acts and phantasies of 
infancy and childhood it appears not infrequently 
^t the people answerable for the victim s upbringing 
were r^y responsible Modem psychology does not 
Contest the reality of moral responsibility While it 
holds the view that criminals suffering from certain 
forms of meiftal disease are less fully responsible than 
%re normal people it does not countenance the view 
that all cnmin^ suffer from mental illness, nor that 
mental illness is an mvanably sufficient excuse for 
crime 

t Tata Alphabet tisED in Writing Malay There 
reoord of the Malay language havmg been written 
the Arabs reached Indonesia, the mdest existing 
iMi^uments being written in the Arabic character, 
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which IS still largely used After the Arabs came the 
lortuguese Dutch and Fnglish and each nation 
adopted its own system It has been felt for a long 
time that it would be a convenience if a uniform 
system of spelling were adopted Hitherto the choice 
has lam betueen Arabic characters and the Dutch or 
English spelling none of which are quite satisfactory 
Mr C H Pownall in a pamphlet entitled 1 he 
Writing of Malay (Cambridge W Haffer and Sons 
I td ) suggests that the system known as Peetickay 
advocated by Dr W Perrett in i book issued by the 
same publishers m 1920 should be adopted It pos 
sesses the special advantage tint those who suffer 
from writer s cramp lind it a great relief as the pen 
IS more frequently raised from the paper than in 
ordinary writing Mr Pownall reg irds this system 
as preferable to the symbols used by the International 
Phonetic Association but it does not seem probable 
that a conservative oriental race will be inclined to 
adopt a new system instead of the systems to which 
they are accustomed In the end m spite of certain 
difficulties bnghsh will hold the field 

iHi Laws oi Vision and uu Techniqui of Art 
— In his treatise on landscape painting Birge Harnson 
shows that a picture is most artistic when it repro 
duces our retinal impressions and his theme has been 
taken up and developerl by Messrs A Ames and C A 
Proctor and Miss fjlanchc Ames m an interesting 
published under the auspices of the Rumford 
in the 1 ebruary issue of the Proceedings of the 
American Veademv The retinal picture is loss dis 
tinct at the edges th in at the centre and is distorted 
III the barrel manner while the retina itself is 
more sensitive to blue neir the edge thin at the 
centre When a photogr iph of a landsc ipe or build 
ing taken vcith a camera having a lens w tli the same 
properties is the ive is compared with one taken 
with a corrected lens that takci with the artificial 
eve p>n> luces the more artistic effect On ex imining 
a number of pictures by distinguished artists the 
uithors have found evidence of the use — conscioi s or 
unconscious of the technique suggested by these laws 
of vision by da V^mci Rembiandt Israels Millet 
Turner Whistler De Hoogh and others but only by 
one living artist — Orpen Ihe authors urge that the 
retinal picture should be made the basis of the 
technique of art 

Cl ASSIFICATION ov Cirrus Clouds In Geografiska 
annaler 1922 3 4 Mr H H Hildebranilsson has a 
short paper in which he discusses an international 
terminology for the vinous kinds of cirrus clouds 
After full consideration of the forms of cirrus de 
scribed by I Besson C J R Cave A W Clavden 
C I ey J IxMsel 1 Abb^ Maze H Osthoff and 
J Vincent all the classifications of whom are sum 
mansed Mr Hildebrandsson propxises seven mam 
typies Some of these are rare and none is common 
in its typical form but they serve as a basis of a 
classification to which all cirrus can be referred The 
seven typies each of which is briefly desenbed an^ 
m many cases illustrated are uncinus or caudatus, 
vertebratus, pennatus filosus confertus floccosus, 
and nebulus The names have the merit of bemg 
indicative of each tjqie and are easily rememberea 
The classification certainly seems to be sounder 
some former ones which recogmsed a dozen or moi« 
mam types 

CuiiATOLOGtCAL NORMALS FOR EGYPT AND THE 
Sudan— The PhVMcal Departaient of the Ministry 
of Pubhc Works, Egypt has issued a book of hormau 
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which comprises 63 stations, and in addition to the 
Egyptian and Sudanese stations it includes seven 
stations in Cyprus one in Crete, and one in Abyssinia 
Many of the normals cover a period of 20 years 
Nonnals for rainfall are given for 76 stations, for the 
total number of years for which trustworthy records 
are available It is said not to be uncommon 
especially m the Sudan, for the relative humidities 
to fall below 10 or even 5 per cent Wind force 
given throughout is stated to be in terms of numbers 
on the Beaufort scale The scale is given as o-to 
but Beaufort scale should be 0-12 The equivalents 
in miles per hour given for the scale o-io is in fair 
agreement with the Beaufort values o-io gi\en by 
the British Meteorological Office The percentage 
frequency of wind direction is given for most stations 
Most of the Egyptian stations have single louvred 
screens , this seems scarcely satisfactory, especially 
for a hot country Monthly maps are given for 
isobars and prevailing winds, for air isotherms and 
for rainfall The tables of normals art of great 
value to the world s meteorology The absolutely 
highest temperature on a single day at many stations 
exceeds 120^ F and in places even touches 130“ F 
On the coldest day in winter frost is exceptional in 
the shade to the south of 20° N Rainfall for a single 
day IS occasionally more than the average total fall 
for the month , there are two instances of 1 1 inches 
and more in the 24 hours —at Alexandria in December 
1888 and Tomb6 in the Sudan in July 1914 A ram 
fall map intended as a frontispiece will be issued 
separately 

Pfat in thf United SsTAtrs — Though peat is 
still looked on with hesitation as a source of industrial 
fuel in the near future every national geological sur 
vey is attracted by the numerous schemes for its 
exploitation That of the United States has issued 
Bulletin 728, on The iKCunence and uses of Peat 
in the United States by E K boper and C C 
Osborn (1922) The maps record veiy considerable 
deposits in the regions of more temperate climate, as 
in Minnesota towards the Canadian border It is 
pointed out that contrary to popular belief, the 
Mississippi basin is poor in peat, owing to the high 
temperature which accelerates the decay of vegeta- 
tion and the frequent floods, which deposit sheets of 
alluvium Some of the plates illustrating the infilling 
of basins of various types introduce unusual scenes, 
such as the Dismal Swamp, with its decaying forest 
in the Virginian coastal plain When we come to the 
treatment of peatlands for raising crops, we find that 
the customary advice is given, to clear away the 
upper peat as much as possible, to dram thoroughly, 
and to add materials that will provide the land with 
something like a reasonable soil The case is familiar 
to us through agriculture in the English fenlands 
The Bulletin forms a good handbook for the apprecia- 
tion of lowland peat-deposits by the student 

Genftics of Productivity — In a study of pro- 
ductiveness in apple trees Sax and Gowen (feuU 305, 
Maine Agric F xpt Sta ) show that this quality is 
closely associated with habit of growth although soil 
differences in an orchard also play a part They also 
show (Bull 307) that many commercial varieties of 
apples are self sterile and that insect visits are essential 
for the setting of fruit They recommend the inter- 
planting of different varieties which are inter-fertile 
and flower at the same time In two other pap«s 
(Bulls 301 and 306) on milk production in Hoistein- 
Friesian cattle a further study is made of the trans- 
mitting powers of sires for milk production, and 
of the relative merits of a 7 -day or a 365- 
4ay t^t for the relation between milk yield and 
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percentage of butter fat That the daughters of 
different sires inhent differences in their milk pro- 
duction IS well known But pedigree results show 
that the cattle breeder’s principle that " like begets 
like IS not a sufficient one to follow in breeding for 
milk production 

Moulds on Mfat in Cold Storage — On behalf 
of the Food Investigation Board, h T Brooks and 
M N Kidd recently published, in Special Report 
No 6 of the Board (1921), an account of the ‘ black 
spot ” produced upon meat in cold storage by the 
activity of moulds In this report it was demon- 
strated that the moulds responsible for the discolora- 
tion could grow and reproduce although the meat 
w as kept at ~ 6° C FT Brooks and C C Hansford 
have now published the more interesting mycological 
results of this valuable piece of applied research in 
the Transactions of the British Mycological Society, 
vol 8 Part III , pp H3-142, 1923 They conclude 
that Cladospotium hrrbarutn is the species responsible 
for all the cases of black spot on meat they have 
observed and that Hormndendron cladosportodes is 
identical with it This Cladosporium appears to 
occur very generally on vegetable refuse as well as 
on meat and to be very variable in habit so that a 
careful jcontrol of its structure and growth on a wide 
range of culture media is necessary for its identifica- 
tion Miny of its forms appear to have been de- 
scribed as species Among tlie other moulds growing 
on cold stored meat two new species, Sporotnehum 
carntf and lorula botryoxdes, have been isolated, 
while on one occasion a new genus turned up in a 
woolly patch of mould present on a consignment of 
skinned Australian rabbits In view of the laboratory 
from which the present work is issued, it is appropriate 
that the authors have named the new genus Ward- 
omyces in memory of the late Prof Marshall Ward 

The bPREAD OF Rusis upon Clrfals — With work 
proceeding for the new Ph D degree at many British 
Universities we shall probably have many theses 
published in winch essentially British problems are 
materially elucidated by overseas investigators 
Certainly Karm Cliand Mehta, now professor of 
botany at Agra College, India as a result of his work 
at Cambridge under the direction of Mr B T Brooks, 
has given us a most valuable studv of the methods 
by which cereals are attacked year after year by the 
various species of the rusts (now published in the 
Trans Brit Mycological Soc , vol 8 Part HI , 
PP ip'iS) The rusts are quite unable to grow 

as saprophytes, hence there is great difficulty in 
their continued maintenance in pure culture, and 
much discussion as to the method by which these 
fungi maintain themselves through the winter when 
their normal host plant is harvested in the autumn 
These parasites were some of the first microscopic 
forms in which a well-marked life cycle was traced 
with essential stages in two separate host species, 
often plants of widely different nature, and in the 
case 01 the black rust of wheat, Pucctma gramims 
Pers , the present paper supplies further evicfence for 
the truth of an oft-contested thesis that the wheat 
plants may be infected from the accidial stage upon 
the wmter host, the wild barberry In the case of 
the other rusts of wheat, brown rust, P tnhetna 
Enkss , and yellow rust, P glutnarum Enkss And 
Heun, the observations and expenments here recorded 
show the significance of the self-sown seedhngs of the 
wheat left m the grdund after the harvest , upon 
these the fungus persists and the uredospores formed 
upon them are the main source of mfection of the 
new crop This paper, as some earher classic papers 
from the Cambridge laboratory, is fundamen^y 
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opposed to the point of view of the great Scandinavian 
mycologist Eriksson, who has assumed that the fungus 
must persist through the hfe-cycle of the host plant 
as an undetectable protoplasmic contamination 
‘ mycoplasm, intermingled with its own living sub- 
stance 

Artesian Water in Australia — In the report 
for 1921 of the Director of Mines tind Government 
Geologist for South Australia there is included a 
useful map of the principal artesian basins of Australi i, 
made in connexion with the interstate conference on 
artesian water which met at Adelaide in September 
IQ21 riie map is of special interest in showing the 
isopotential lines or the heights above sea-level to 
which the water will rise These lines hive been 
accurately determined in many parts of the great 
artesian basin especially in New South Wales and 
Queensland 1 hey are less certain in parts of South 
Australia but they are sufhcicntly accurate to show 
the absence of any concealed south westerly outlet 
The basin as a whole has marginal intake beds sur 
rounding it Fragmental isopotential lines for the 
Murray river basin have been embodied m the map 
The scale of the map is loo small to allow iletail m 
the case of the basins of Willochra valley Port Pine, 
Cowell, and Adelaide plains There is a lack of m 
formation m the case of the f ucla basin but from the 
variable salinity of the water it would seem to be 
derived from more than one source m the sandy desert 
Generalised Opiic\l Law — Part i of volume 24 
of the Transactions of the Optical Society contains 
the generalised optical law communicated by Mr T 
Smith to the Societv in December last and called by 
him the optical cosine law It includes as special 
cases the law of refraction the coma sine law the 
axial displacement and other exact laws of optical 
instruments, and runs thus If I is the angle of 
inclination of a ray to a chosen fixed direction in the 
object space and 1' the inclination of the emergent 
ray to a chosen fixed direction m the image space 
then the rays for which cos I - p cos 1' s ^ where p 
and q are constant touch caustics S in the object and 
S' in the image space, and if b be displaced a small 
distance s along the fixed direction m the object 
space to S, the image caustic b' will move along the 
fixed direction in the image space through a distance 
s', where n's'—nsp and n n' are the refractive indices 
of the object and image media The application of 
this generalised law to the construction of a telescope 
aplanatic at all magnifications is given as an illustra 
tion 




Wind bTEADiNESs in the Upper Air — To the 
March number of the Meteorological Magazine Mr H 
Harries contributes some curious facts alwut the 
flights of toy balloons in races organised by Major 
MacLulich at Brighton during the summer of 1922 
On August 23 two balloons were libeiated together, 
and next morning they descended m the little village 
of Marcel par Vitrey Haute badne having travelled 
in company S 51° E , 295 miles On September 21 
two others started together m a dead calm, made a 
perpendicular ascent of about 2000 feet, and dis- 
appeared in a cloud Within 12 hoars both dropped 
m the streiets of Cassel, Germany the course and 
distance beirig N 85“ E 365 miles, at a rate of 30 
miles an hour Numerous balloons were sent off on 
September 9 under well-marked anticyclonic north 
wind conditions The cards of 43 of them were 
recovered within a small area in the north of France, 
nearly all having followed a course between S 2“ E 
and S 5® E They had attamed an altitude where 
the wind was of gale force, one of the balloons, found 
*1 hours after its despatch, bavtag covered 108 miles, 
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at a rate exceedmg 43 miles an hour Of a different 
character were the flights of September 13, the 
balloons being liberated in front of a cyclone approach- 
ing Brighton from the midland counties The cards 
of 20 were returned, and of these 15 were drawn into 
the cyclone and descended in various places in Kent, 
Essex, Suffolk, Bucks and Berks — the greater part of 
the circuit of the cyclone The other five apparently 
attaining a higher altitude, were caught in a westerly, 
veering north-westerly current, which carried them 
to north eastern f ranee One dropped at bt Ouen, 
Pans, 226 miles distant from anotner despatched at 
the same time, which descended at Thatcham Park, 
Stowe, Bucks 

Active Hydrogen and Chiorine — In the Pro- 
ccedmgs of the Science Association Maharajah’s 
College, Vizianagram published in December 1922, 
Mr Y Venkataraniaiah gives an account of some 
further experiments he has made on active hydrogen 
Hydrogen gas obtained by the action of heat, and of 
water on sodium hydride as well as hydrogen gas 
which had bubbled through molten sotlmm reacted 
with sulphur m the cold and therefore contained 
active hydrogen Similar results were obtained with 
potassium and calcium Other methods for the 
ictivation of hydrogen {burning oxygen in hydrogen, 
surface combustion of hydrogen and oxygen on 
platinum high tension arc in hydrogen, high tempera- 
ture irc m hydrogen and the passage of hydrogen 
through heated platinum and palladium) are described 
in further papers In the same journal Mr Venka- 
taramaiah describes the activation of chlonne, pre- 
pared by heating gold chloride and dried with 
phosphorus pentoxide, by the silent discharge by 
electric discharges in the gas, by ultra violet light, 
and by the heat of an electric arc The gas combines 
with ozone to form CljO, with sulphur to form S,C1„ 
and reacts with benzene in the dark to form C,H,C1, 
The Hi rbert Pendulum Hardnes" Tester — 
Two point-, to be looked for in a hardness tester 
arc simplicity of operation and results independent 
of the miss and thickness of the sp.cimen Ihese 
arc among the desirable features of a new instrument 
made by Messrs Edward G Herbert, Ltd of Man- 
chester others being portability and the immunity 
of the specimen from damage due to testing Ihin 
strip c ise carburised steels minerals, and glazes on 
jKittery thus come within the scope of the machine 
1 he apparatus consists of an arched casting weighing 
4 kg , surmounted by a curved spirit-level graduated 
from o to 100 It is supported on the specimen by 
a I mm ball fixed beneath the centre of the arch 
With the standard settmg the instrument has its 
centre sf gravity o i mm below the centre of the baill, 
ami IS thus free to oscillate " Scale tests are made 
by placing this rocker normally on the specimen and 
tilting it until the level-bubble reads o On releasing 
the instrument the graduation to which the bubble 
floats IS the ‘ Scale Hardness Number ’ (e g glass 97, 
mild steel 30) The recommended " Time tests ” 
are made by causing the ‘^ndulum ' to oscillate 
and noting with a stop-waten the time for ten swings 
Strange to say while mild steel requires 20 seconds, 
the ‘ lime Hardness Number ” of glass is 100 seconds 
Both tests, then depend upon the degree of indenta- 
tion of the ^cimen, and a time factor appears to be 
involved There is good agreement between succes- 
sive determinations While the instrument <ietects 
strain hardness, ' it does not ^pear to indicate 
relative machining properties The high Tanges <ff 
the time hardness scale may be opened out by raising 
the centre of gravity of the " pendulum,” ana 
altc^ether the system presents many important 
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The “Zoological Record. 


the exception of the ' Archiv ftlr Natur- 
gescluchte,”^ which IS about nine years behind- 
hand and consequently of very little use, the ‘ Zoo- 
logical Record ' is at present the only bibliographical 
guide to zoological literature being published in 
the whole world In the annual report which the 
Cxiuncil of the Zoological Society will lay before the 
forthcoming annual general meeting it is recom- 
mended that the Society shall not undertake the 
printing of any further volumes after the issue of the 
one m hand unless it receives substantial assistance 
towards meeting the cost It is estimated that the 
cost of preparation and printing is 1900! towards 
which about 800/ is received mom sales and sub 
scnptions, leaving a net cost of 1100/ 

With the object of ascertaining the views of 
other societies interested in scientific zoology on the 
question, a meeting of representatives was held in 
the Board Room of the Natural History Museum on 
Apnl 16 In the absence of Sir Sidney Harmer 
the director owing to a family bereavement, the 
chair was taken by Lord Rothschild, a Irustec of the 
Museum and himself an eminent zoologist Among 
the institutions and societies represented were the 
following Linnean Society, CJeological Society, 
Marine Biological Association of the United Kingdom 
Imperial Bureau of Entomology, British Ormtho 
iogists Union British Ornithologists’ Club, Royal 
Society of Iropical Medicine and Hygiene, Wellcome 
Bureau of Scientific Research, Malacological Society 
Conchological Society Challenger Society Ento- 
mological Society of London Letters urging the 
need for the ‘ Zoological Record ” were received from 
representatives of the Iropical Diseases Bureau, 
Liverpool School of Tropical Medicine, and the 
Universities of Cambridge Durham, Birmingham and 
Wales The meeting was unanimously agreed as 
to the imperative need for the continuance of the 
Record and authorised Sir Sidney Harmer to form a 
committee of those interested to confer with the 
Zoological Society as to the arrangements for carrying 
on the work 


In response to a question as to the attitude of the 
Trustees of the British Museum, Lord Rothschild 
stated that they had ordered the following statement 
to be sent to the Zoological Society for use in support 
of its appeal for assistance 

“ I he Trustees of the Bntish Museum recognise the 
great value of the services rendered to science by the 
Zoological Society, which has for some years pro- 
duced the annual volumes of the ‘ Zoological Record ’ 
The indexing, year by year, of the names of newly- 
described genera and species, and of alterations in 
the names of others may be regarded as an absolutely 
essential adjunct to work in this science Although 
primarily of importance to systematists, the establish- 
ment of a correct nomenclature and the recording of 
new names are quite as necessary to workers in other 
branches of zoology, who are ultimately dependent 
on the systematists for the discrimination of the 
species with which they deal With the accumulation 
of an enormous body of new facts increasing in 
amount each year and much of it hidden away in 
the pages of publications which are difficult of access, 
the study of zoology is jiecuharly dependent on having 
the record kept complete and up to date The work 
of future naturalists would become almost impossible 
if each investigator had to make for himself a complete 
survey of the literature of his subject, published 
during many years without being indexed The 
1 rustees are accordingly of opinion that the continued 
publication of the ' Zoological Record ’ is indispen- 
sable to the progress of zoology They have heard 
with regret that the Council of the Zoological Society 
IS unable to undertake the sole financial responsi- 
bility for the appearance of the annual volume, and 
they have no hesitation in expressing their conviction 
that in these circumstances a strong effort should 
be made to obtain contributions from scientific 
societies and other bodies interested with the view 
of relieving the Zoological Society of a part oi 
the burden which it is no longer willing to carry 
unaided ’ 


Agricultural Progress m India. 


T he steaily advance m the progress of scientific 
agriculture in India is reflected in a recent 
number of the Agricultural J ournal for India (xvii , 
part vi ) in which a variety of experimental work 
is reported D R Sethi describes successful at- 
tempts to reclaim large tracts of the desert area of 
the Kapurthala State, illustrated bv striking photo- 
graphs Since 1918 about 100 acres of the worst 
land m the distnct have been levelled and provided 
with an ample supply of irrigation water free from 
alkali salts bv means of a large tube well equipped 
with power-driven machinery The loose sandy 
soil was rendered more tenacious by green manuring 
with sann-hemp, which decays in about a fortnight 
after ploughmg m and has a most marked action 
in binding the, sand together, further improve- 
ment being effected by the introduction of clay 
carted from the low -lands Good crops of maize, 
cotton, wheat, sugar-cane, cow-peas and other legumin- 
ous crops are now being grown on the land, and it 
is hoped to be able to render such reclamation an 
economic proposition 

As the relative value of nitrogenous organic manure 
(jiagends largely upon their nitmability, F J Flymen 
ana D V Bal have tested a number of these on 
^Vloua typical soils of the Central Provinces and 
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Behar, under varying conditions of chmate and 
cultivation The nitrogen of castor cake appears 
to be quickly available in most soils, the others 
following in decreasing order of availability Ground 
nut cake is exceptional m that it decomposes slowly 
in most soils, but very rapidly and effectively in 
black cotton soil The nitrifying power of typical 
rice soil, where the cultivation is of an anaerobic 
or semi-anaerobic nature during a great part of the 
year, is much less than that of soils subject to open 
cultivation 

The phosphatic manurmg of nee soil has received 
attention from M R Ramaswami Sivan in pot and field 
experiments with Tnchmopoly phosphatic nodule. 
This mineral contains too much lime, iron, and 
alumina to be manufactured economically mto super- 
phosphate but it appears to be a suitable manure 
for paddy lands when applied with decomposing 
organic matter In pot cultures with nee the phos- 
phate alone was ineffective, but the addition of 
green manure brought the phosphate into actum 
and resulted in a very considerable increase ijl CTPP. 
Nitrogen, as sulphate of ammonia, was a less effiaent 
agent in rendenng the pho^hate available The , 
residual effect of this mineral pfao^hate seems to be „ 
considerable, but this point u atiU under investtgatipa.;,] 

^ ^ > a' 
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The hydrogen-ion concentritions of some Indian 
soils ana plant juices have been determined by 
W R G Atkins (Bull 136 Agricultural Research 
Institute Pusa), who suggests that the method may 
be useful to agriculture in various ways as, for 
example to delimit the degrees of soil acidity or 
alkalinity witlim which it is possible to grow certain 
crops, and to determine the hme requirements of 
particular soils The acidity of some sandy Assam 
soils IS suggested as the cause of their high content 
of available phosphate which is beneficial to indigo 
and other crops The reaction even of highly cal- 
careous soils may be somewhat modified by maniinal 
treatment the use of such manures is sulphate of 
ammonia or potash rendering the soils slightly less 
alkaline the reduction being about P|, o 4 A 
further reduction takes place in waterlogged soil, 
owing to tlie accumulation of carbonic acid The 
value of gypsum on black alkali lands is attributed 
to the fact that calcium sulphate will, by precipita- 
tion, of calcium carbonate reduce the alkalinity of 
a sodium carbonate solution from Ph 10 or less to 
P,i 8 the latter being a limit suitable for plant life 
whereas the former is not 


Fact and Phantasy in Industrial Science ‘ 

'T'HE title of the lecture is intended to add to the 
* obvious meaning of industnal science ” the 
complementary idea of a discipline or school of 
philosophy and an interpretation under which the 
antithesis conveyed in the current expression pure 
and applied science ' is divested of any unreality 
In regard to accumulation of exact knowledge of 
phtnomeni no distinction of method or object is 
evident Pure science however is ideal in i sense 
which seldom characterises industnil rescirch or 
scientific development of production 

The cellulose industries represent i vast accumula- 
tion of exact knowledge and a formidable array of 
statistical ev iluation of fundamental matters of 
accepted fact This tends to tlimm ite phantasy and 
imaginition from the investigation of the pnmary 
routine processes of these industries, whereas these 
faculties hive full play in the secondary arts of 
decorative treatment e g in weaving design ble lehing 
and finishing dyeing and printing on the other hand 
science has contributed new products e g mercerised 
cottons and the artificial (cellulose) silks and 
attendant progressive extensions and developments 
both artistic and scientific Systematic scientific 
study of cotton as an organic structure as a colloidal 
complex with specifically characteristic hydration 
capacity, and as a chemical individual, is opening a 
vista of new developments of the pnmary textile 
industries 

Moreover, industrial research in this section adopts 
the unit cotton hair as the determining factor of the 
mdustry, which is a radical change of the basis of 
accepted fact, from the empirual to the scientific 
Similarly in the papermaWg industry, current 
research concerns itself with units of minute dimen- 
sions and the ^enomena of the unseen and sub- 
sensible order This trend of research agam involves 
the faculties of phantasy and its more disctphned form 
of imagination 

The future of creative or constructive development 
of the cellulose industry would appear to be bound 
up with the apphcation of physical and biological 
method the former in investigating the properties 
of cellulose as such and its actions and reactions 
m relation to light, heat and electricity , the latter 

1 AbMract of a dnoourM drlivererf at ibe Royal lawitutioii on Friday, 
i,Fabtuary^a, by Mr C b Cro»s, F R S 
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m investigating the conditions of ongin of cellulose 
structures, the natural history of bacterial resolu- 
tions and the formation of humus peat, lignite and 
coal This general sketch of the matter of the lecture 
was developed by specimens and demonstrations 


Depth of Earthquake Foci 

'■PHE question of the depth of earthquake foci is 
* attracting considerable attention among seis- 
mologists and forms the subjei t of several recent 
papers (Mon Not K A S , Geoph Sup , vol 1 , 1923, 
pp 15-22 22 31 and 50 55) In the first of these 

Dr Dorothy Wrinch and Dr H Jeffreys consider 
the seismic waves from the Oppau explosion of 
September 21 1921 which were registered at five 

observatories on the Continent at distances ranging 
from 110 to 365 km from Oppau Using the method 
of least squares, they find that the velocities of the 
P and S waves (first and second preliminary tremors) 
are respectively 54 and 315 km per sec These 
values which arc of course those for the superficial 
sedimentary layer are much less than those deter- 
mined from observations of earthquake waves (7 i 
and 4 o km per sec ) for the upper layers 

A more important earthauake with a superficial 
origin IS the Pamir earthquake of February 18, 1911, 
which as Prince Galitym suggested and Dr Jeffreys 
has shown was the result of the fall of a great 
landslip This earthquake was recorded at seis- 
mological stations all over the world Dr Jeffreys 
compares the times of arrival of the P and S waves 
at various distances from the origin with those given 
by the standard tables The latter represent the 
average of a large number of earthquakes the foci 
oi which were situated at various though unknown, 
depths but none of which was on the surface Now, 
if the latter depths were great as suggested by the 
late Dr G W Walker there should be considerable 
differences between the observed times for the Pamir 
earthquake and those given bv the tables trom 
the absence of any such differences Dr Jeffreys 
concludes that the foci of the earthquakes on which 
our tables arc based were lot at depths greater 
than 120 km 

In the third paper. Prof lurncr supplements a 
former note (see Naturf, vol 110 p 55) Observa- 
tions on the angle of emergence of earthquake waves 
at Pulkova led Galitrin to discern the existence of 
three new ‘ critical surfaces at the depths ol 106, 
232 and 492 km Prof Turner remarks that the 
relative depths of earthquake foci also concentrate 
about three chief values The absolute depths are 
unknown but, if thev are the same as those of 
Galitziii s surfaces, thev result m a surface value of 
the P waves agreeing with that obtained from the 
Oppau explosion, and suggest that destructive earth- 
quakes probably originate in the uppermost layer, 
at a depth of 106 km 

Prof Omori attacks the question from a different 
point of view but also depends on time-observations 
(Japanese Jottrn of A sir and Gtoph , vol i 1922, 
abstracts p 16) He finds that the distance (x km ) 
of a station from the earthquake centre and the 
duration (y sec ) of the first preliminary tremor at 
the station are connected by the relation ^zy 
I rom observ ations made at three stations (1 okyo, 
Mito, and Choshi), he finds that the focal depths of 
ten earthquakes felt at Tokyo m 1919-1921 range 
between 27 5 and 46 o km , with an average of 
34 km In a later paper (Setsmol Notes, vol i, 
No 3). he assigns, by the same method a depth of 
48 km to the focus of the serai-destructive Tokyo 
earthquake of April 26, 1922 C D 
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University and Educational Intelligence 

Belfast — At the meeting of Senate of the Queen’s 
University held on April 20, it was agreed to receive 
the resignation of the vice-chancellor, the Right Hon- 
ourable and Rev Thomas Hamilton Dr Hamilton 
was appomted vice-chancellor by Queen Victoria in 
1889 as president of Queen s College At that time 
the annual endowment was 8000/ and the number 
of students less than 400 The annual endowment 
IS now 36,000/ and the number of students 1250 
During his long presidency his services were in- 
valuable In 1901 a fund of 100,000/ for the better 
equipment of the College was received, which made 
possible the erection of laboratories for teaching and 
research By the Universities Act of 1908 the Queen’s 
College was dissolved and became the Queen^s Uni- 
versity, and Dr Hamilton was named in the charter 
as vice-chancellor and president The Senate ap- 
pointed a special committee to make mquiries as to 
a person suitable for nomination to the office of 
president and vice chancellor 

1 EEDS — The Leeds Education Committee and the 
University have co-operated in setting up a new 
course of framing for students who may expect to 
occupy posts of directive responsibility m the pnntmg 
trades The University has no Pnntmg Department 
of Its own but m other respects is able to offer the 
kind of training which is needed by a man who will 
afterwards take a responsible position in business life 
The Leeds Technical School Pnntmg Department, on 
the other hand, is to provide technical training in the 
vanous processes of pnntmg and the full course will 
extend over four years The first three years will be 
spent m reading for the University degree, one of the 
subjects for which will be pnntmg A fourth year, 
leading to a diploma, will be spent wholly on printing 
at the Technical School The work for the degree 
will compnse economics including commercial and 
financial organisation and the economics of the print- 
ing and allied industries, statistics, accountancy, 
commercial law, mathematics physics mechanical 
engineenng, and pnntmg The scheme will come into 
operation next October 

The Dewsbury County Borough Council has voted 
a grant of 400/ a year to the University and the 
Halifax County Borough Couned has made a grant 
of 750/ for the current financial year 

Dr R W Whytlaw-Gray, Fellow of University 
College, London, has been appointed professor of 
chemist^ as from October i in succession to Prof 
Arthur Smithells From 1900 to 1902 Dr Whytlaw- 
Gray worked under Sir William Ramsay on a re- 
determmation of the atomic weight of nitrogen This 
work was completed m the laWatory of Prof R 
Anschtitz m the University of Bonn On his return 
from Germany jn 1906 Dr, A^ytlaw-Gray was 
^pointed on Sir Wilham Ramsay’s steff at Umversity 
College, London, and in 1908 he became assistant 
professor While there, he conducted important m- 
vestigations on the physical constants of gases and 
was associated with Sir William Ramsay in the well- 
known work on radium emanation {mton) This 
work involved exceptional expenmental diwulties, 
less than one-tenth of a cubic millimetre of the gas 
being available With this almost infinitesimal 
quantity Messrs Ramsay and Whytlaw-Gray suc- 
^ ceeded in determining its physical properties, thus 
proving that the emanation belonged to the helium 
iunily of elements In connexion with this very 
d«aicate work. Dr Whytlaw-Gray constructed a 
appdally designed balance which was sensitive to 
1/950 thousandth of a milligram Since 1914 Pr, 
NO. 2791, VOL. Ill] 


Whytlaw-Gray has been science master at Eton 
College 

London —A course of eight free public lectures 
on “ Nutntion " will bo given at Kmg’s College for 
Women (Household and Social Science Department), 
6i Campxlen Hill Road, W 8, by Prof V H Mottram, 
on Mondays and Wednesdays, beginning on April 30 
The lecture hour is 4 30, and no tickets are requirM 

Oxford — ^The next award of the RoUcston 
Memorial Prize will be made in Tnmty Term, 1924 
The Prize, the value of which is about 100/ , is given 
for original research in animal and vegetable moipho- 
logy physiology and pathology , or anthropology 
Candidates must be graduates of Oxford or Cambndge 
of not more than six years’ standing For other con- 
ditions the Oxford fjnwerstty Gazette for April n 
should be consulted Candidates wishing to compete 
must forward their memoirs to the Registrar of the 
University of Oxford before March 31, 1924 

Mr Georce Grant, Appointments Secretary and 
Senior Warden of the University Halls of Residence 
for Men Students, Umversity of Liverpool, has been 
appointed Registrar of University College, Southamp- 
ton,'as from September i, 1923 

Dr S P Smith has been appointed professor of 
electrical engineenng at the Royal Technical College, 
Glasgow, in succession to Prof Magnus Maclean, who 
IS about to retire after occupying the chair for twenty- 
four years Since 1912, Dr Smith has been lecturer, 
and later assistant professor, in the Electrical Depart- 
ment of the City Guilds (Engineenng) College, 
Imperial College of Science ana Technology, London 

An important conference is being organised by the 
Umversity of Leeds for the discussion of certain 
questions affecting the supply of full time education 


led by representatives of schools and univer- 
sities, as well as by others engaged m educational 
work The mam subject of discussion will be the 
broadening of the basis of the secondary - school 
cumculum Though less than tliree per cent of 
pupils in State-Eudw secondary schools proceed to 
universities, the courses usually followed lead to 


and scope, and are unsuitable for pupds who will not 
continue their education at universities The follow- 
ing motions will therefore be put before the con- 
ference for consideration, and a vote will be taken 
upon them — (i) That representations be made to the 
Board of Education, urging the pressmg need of further 
provision (by legislative change, if necessary) for the 
full-time Mucation of boys and gurls up to the age 
of sixteen, to include not only instruction of the tv]^ 
now offered by the recognised secondary schools, but 
such variations from it as will meet the needs of pupils 
who may not intend to proceed to a university. 
(2) That this conference welcomes the recent action 
of the Joint Matriculation Board of the Northern 
Universities m the direction of allowing greater free- 
dom in the choice of subjects in the Firat Secondary 
School examination, but is of opinion that greater 
freedom m the groupmg of courses for the H^«r 
Certificate is desirable m the educational int^rera 04’ 
the pupils in secondary schools Corre^^deace ott 
the suDiect of this conference may be addrestfM io! 
Sir Michael ^dler or to Mr A £. Wheeler. 
University, Leeds, who will be glad to have tft# MWSf . 
of those ^tending to be present ft the confer^/^ , 1 4 
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Societies and Academies. 

London 

Geological Society, March 28 — Dr H H Thomas, 
vice-president in. the chair — E Greenly Further 
researches on the succession and metamorphism m 
the Mona complex Fiagments from the volcanic 
senes of Bangor show that the metamorplusm of the 
complex IS older than that series The basic schists 
of the Eastern Aethwy region appear to be denved 
from the spilitic lavas A singular effect of ani- 
morphism in its earliest stages is that quarts epiclasts 
have been corroded and invaded by the carbonates 
of a calcareous gnt Titaniferous varieties of the 
Bodwrog marble in the Penmynydd /one furnish 
evidence as to the conditions of development under 
dynamic metamorphism, of rutile and of sphene 
As regards the ancient floor, more fragments of 
ancient crystalline schists have been found, one of 
them being in the Fydlyn Beds, a lower horizon than 
any that h.id hitherto yielded any such fragments 
The gneissic structures are older than the deposition 
of the bedded succession Banding resulted from 
deformation of a differentiated basic magma at an 
advanced stage of consohd ition Three generations 
of pegmatite are distinguished the earliest of which 
is subsequent to the consohd ition of the banded 
gneiss Granitoid banding followed granitoid permea 
tion and also the appearance of the biwc magma 
from which the hornblendic gneisses were developed 
Thus, the miciteous gneisses must be regarded as 
the oldest known member of the gncissoid complex 

Aristotelian Society, April 9 — Prof A N White 
head, president, in the chair — C D Broad Various 
meanmgs of tlie term unconscious ' bix senses 
of the term " unconscious are distinguished 
(i) As used to differentiate one kind of substance 
from another, it means ‘ inanimate (2) As applied 
to the temporary condition of an anim ite substance, 
it means ‘ not at the moment consciously aware of 
anything This definition is not complete till we 
have defined (3), conscious ’ and unconscious 
as applied to experiences An expenence is ' relatively 
unconscious ” if it is owned by some mind which 
IS not at the time in control of a body It is 
" absolutely unconscious if, at the time of its 
occurrence it is owned by no mind These are the 
only senses in which we can literally talk of " uncon- 
scious experiences " (4) The traces and dispositions 

which have to be assumed m order to explain memory, 
instinctive behaviour, etc , are often called uncon- 
scious states ” There is no reason to thmk that 
these are, or are anything hke, experiences It is 
best to call them mnemic continuants ’ (5) 

' Experiences which were conscious when they happened 
but cannot now be remembered by normal means, 
are often called “ unconscious " It would be better 
to call them ' inaccessible ” Their traces form part 
of the unconscious in sense {4) They themselves 
are not literally unconscious expenences m sense (3) 
Lastly, (6) the name ‘ unconscious is often applied 
to ordinary conscious expenences (especially desires 
and emotions) which are not properly discriminated 
. by their owner because the actnowledgment of their 
true nature and objects would be unflattenng to him 

Royal Meteorological Society, Apnl rS — Dr C 
Chree, president, in the chair— W H Dines and 
L, H G Dines An examination of British upper 
air data m the hght of the Norwegian theory of the 
r Btmeture of Ae cyclone A Ust of dates on which 
iki* temperature observations were available fa England 
was sent to the Meteorok^cal Office, which 
Sif aobffed all faose on which evidence of the polar 


front might be expected Graphs of the lapse rate 
from o 5 km to 5 o km were drawn for such dates, 
but no peculiarities not readily explained by the 
ordinary casual variation were found The prob- 
abUity of finding an inversion appears to be almost 
a linear function of the surface pressure Kite 
ascents made at Pyrton Hill indicate that an inversion 
is nearly always associated with a decrease in the 
humidity, whereas the Norwegian theory requires 
an increase The observational evidence for England 
docs not support the theory that the superposition 
of equatorial over polar an is the usual form of the 
structure of a cyclone — T Kobayasi On the 
mechanism of cyclones and anticyclones Mathe- 
matical expressions are obtained which icpresent a 
cyclone having definite properties As the cyclone 
advances it draws into its inner region a stnpTof 
air lying near the ground in its trick Aleanwhile 
the air outside the two edges of the strip flows round 
the opposite sides of the cyclone meeting behind it 
Thu«' if the portions of air outside the two edges 
of the strip were at different temperatures then 
by their contact they would produce the instability 
which is characteristic of the squall line — E C 
Shankland Notes on the fluctuations of mean sea- 
level in relation to change of atmospheric pressure 
1 he heights to which tides will rise in the world s 
principal harbours and estuaries are pre-determined 
by analysi- and presented to navigation in the form 
of tidal predictions Meteorological conditions inter- 
fere with these predictions Observations show that 
the mean sea-level varies inversely with the height 
of barometer there is a tendenev to increase the 
factor from 13 25 (the specific gravity of mercury 
as compared with sea- water), to a figure approaching 
20 when usmg the mean isobar of the Wality as 
barometric datum Observations extendi ig over a 
period of autumnal anti-cyclonic weather of con- 
siderable geographic extent, point to the acceptance 
of a 1/20 factor under these meteorological conditions, 
the barometric pressure being above normal dunng 
the entire senes 

Paris 

Academy of Sciences, April 3 — M Guillaume 
Bigourdan in the chair — Enule Picard Two 
elementary theorems on the singiilanties of harmonic 
functions — M de Sparre 1 he yield of reaction 

turbines furnished with aspiration tubes Modifica- 
tions of the formula given in earlier communications 
produced by the addition of an aspiration tube, 
with and without partitions An example is given 
in which the initial maximum yield was o 816, with 
simpU aspiration tube o 865 and i still higher 
figure for certain cases of tubes with partitions 
E Mathias, C A Crommelin, and H Kamerlingh 
Onnes The latent heat of vaporisation and the 
difference of the specific heats in the saturated state 
for neon A table is given showing the molecular 
heats of vaporisation for oxygen argon nitrogen, 
neon, and hydrogen — b Lefschetz The integrals 
of the second secies of algebraical varieties — G 
Valiron Remarks on a theorem of M Carlemann — 
Hilaire de Barenton A now interpretation of the 
Sothaic period A new theory of the ancient F gyptian 

calendar —L Vegard The spectrum of the aurora 
borealis and the upper layers of the atmosphere 
An account of work aone at the Tromso Geophysical 
Insbtute The greater number of the lines in the 
spectrum of the aurora borealis can be identified 
with nitrogen lines, but there are four hues not 
give* for nitrogen, which cannot be attributed to 
hydv^en, oxygen, or hehum There is no evidence 
for the existence of hydro^n or hehum in the upper 
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atmospliere It is iwssible that the four lines not 
identified, including the green line (5578 4) may be 
diue to nitrogen — I d Asambuja New measure- 
ments of the velocity of rotation of the filaments 
Evaluation of the height of these objects above the 
solar chromosphere 1 he average velocity does not 
sensibly vary from one filament to another it is 
independent of the shape intensity and extent of 
the filaments observed There is a clear reduction 
of velocity toward the pole the angular velocity 
being 14 45°- I 90° sin'X, where \ is the heliographic 
latitude — I^ius Dunoyer Induction spectra and 
spark spectra Reclamation of priority as regards 
Work by L6on and Eugfine Bloch and a discussion 
of the nomenclature of spectra — Pierre Lamare 
Geological observations on the Yemen The region 
of the Yemen (south west angle of Arabia) presents 
remarkable geological and lithological analogies with 
the Som.ili ,ind Abyssinian regions The properties 
of the SIX main types of bas ilts are summarised — 
C L Brazier Magnetic measurements in Normandy 
The magnetic elements (on January i, 1922) arc 
given for 43 stations in the Departments of Lure 
and Seme Infeneure Mile Y Dammann The 
Kansou earthqinke dctennination of the epicentre 
This earthquake took place on December 16, 1920, 
in the north China piovince of Kansou and for the 
determination of the epicentre the seismological 
records from 24 observatories were utilised — 
Mmc J Samuel Lattis borne numerical values 
characterising the radium rays responsible for the 
phenomenon of necrosis 


Official Publications Receiyed 

Paptw anil Pr™ i-iidinsa of thn Boyal Sotiotv of Tannania for tlia Year 


t AgncuUural Optrationii In Iml 


(Cakiitto Govirniiient; Printing Offloa 
Tha SnancB Bi>nort.« nrtii» ■ • 

Sooond Sarlea 


«1 Maatlng to 
I l»n 22 


of tiiViTliokii7m[w^^ Sandai, Jainn 


Sooond Sarlea (Oaol^ogy) Vol « No a On aouia Tertiary UraUiloM* 
SirtiraTcX) ‘’P Ookyoanil San^ 

Ifiiloii of ^uth Affloo. Hoport of tlia South Afncan Hiiaanm for tha 
YMr ended Slat Dacembet lsi2a Pp tl ( 14 (Cap« Town 1 

‘J** Wown'o Oardena of Hotitli 

v* Cipa land tha Karroo Oarrtan WhitahlU 
<^nitaublSwh aint December 1022 pp 28 

Bngliieerlng Abatracta praptrnl 
from tha Ciment Parlodlcal I tteratiira of Knginoi ring and Appliad 
publlahad oiitalda the United KIngilom New Kerioa No IS 


Diary of Societies 

bArvanAY, aiku, as 

Boyai, IsaTiTUTiON or CiKaAT BfUTAUc, at 8 —Dr D L B Williama The 
Phyaloal and Phyalologloal Poimdationa of Character (IX 

AfOVDAl", ArWL 80 

lOTTiTOTE or AtTUAKiza at 6 —A D Beaant Notaa on aome Actuarial 
• Local Government and other Offleera' Supenmnnatlon 

Act 11122 and on a Method aultable for the Initial Valuation of a Small 

Fund of the Officer Type 

11..... r^. .. scnoioiia or Enolahu at 6— Prof Bhattock 


Spina Blflda, etc 
Royal Sooibtv or Anin at 8 — S. 8 Cook 
Steam Turhioe (1), (Howard Lecture ) 


Recent ImprovemenU of the 


TUESDAY, Mat 1 

Royal InenTOTion or Okbat Biiitaiz, at 8 —Sir Arthur Keith The 
Machinery of Human Evolution (4X Ala our Bodiea Cliangtiigf 
Royal IwriTOUoir or 0«*at Bbitaht, at J -Annual MeetlS 
Royal Colli^k or PHYtuiAHa or Lowoow at 8 —Dr H ET Dale The 
Teeaela, and lU RaUtion to Carlaln 
Porma of Tonemla (OllrerdSharpey I.«ctuna] (1). 

*^nar^M^g' (Orthop»dloi SaetlonX at 5 M —Annual 

NO. 2791, VOL III] 


9 Chllde ThaNaoUtbie 


UoiAL AMruROPoLoaicAL InariTUTE, at 
Painted Pottery of South Eaatern Europe 
IlbirmrH Socisty (at Inatltutlon of Electrical Bnglueera), at 8 IS — 
C Thiiratan Holland X rajie and DIagnoala (Sixth Sllrtnua Thompaon 
Memorial LectureX 

fVEDEESDAY, May 2 

Qzoi OOK AL SootaTY or Londow, at B so - Prof J Joly The Bearing of 
Some Iterant Adrancea In Phyalcal Science upon Geology 
iHariTimoT or Elzctrioal Evontzana (Wirefaaa Sec'ion), at 6 —Prof 
t L hortaacue Tha Dealgn of Induotanoea for High Frequency 


t POBiir ANALrara A 


a Ahalydoal Cnziiiaia (at 


kwletyX at 8.-W Dlckaon The QuantlUtlre D 
id Wi^ III Papeti containing theae two FIbrea — n .rimruve 
>n of fat lActoaa, and Molature In Dried Milka —A L 


Bachanu h The Eatimation of Lactose b 


I et 


I 0 Francis Tha Presence of 
Drake The Fourteenth century 


nhain The timer Structure of Alloys (Thirteenth Anntuil M 


THUaSDAY, 1 

OTAL INSTITOTIOM OF ORZAT BRITAIU, _ . 

Morris Model n Electric I ampa (2) Glowing Solids in 
oVAi SoriKTY at 4 80 -F A E Crew Bin Ilea in 
I A Peculiar Typo of Developmental Interaovunliby In th 
Uomeaticated Mammala— K J Morgan and J H (Juaa... ... ... 
(liictlon of Methylene Blue by Iron Compounds — C k Coo|ior The 
Skull and Dentition of Paraceralhtrtun Imglunte A geniiajir aberrant 


Interaexuallty 
the Male of the 


ilkarltta Imglunte A genua or aberrant 

- Miocene Depoalta of Dera Bugtl — Dr 

W L Balia The Doteiminere of Celhiloae Structure aa seen in the 
Cell Walla of CotUm Hnira —I de B Daly The InAuence of Mechanical 
Cunditinna of the Ciicnlatioii on the Electrocardlogiam 
LmHZAM SonaTV or Loanox at 6 -Dr W f Gorilon The genua 
I Uyn — B Gurney The CniaUcoaii Plankton of the EngllaU Lake 
Distiiet — S L Ohoae A.Syat«matlc and Ecological Account of Bins 
gieeii AW from I shore —3 Groves Notes on Indian Charophytea 
-.J 0 tl frew The Morphology of the Head and Mouth parts of 
CWorepa Prniiipua Meig (DIpters) — A M Alston The Genital 
System of the Beollu lyrfat bntnneui Steph 
Royal (oil KUZ OF Phtsiiia»s or Loacog, at 6 —Dr II H Dale 
The Activity of the Capillary Blooil vcaaela, and its Relation to Certain 
hoinu of Toxa-mis (Oliver Hliarpey lAclurea) (2) 

CiizMirAL SociaTT at 8 —Prof H B Baker Change of Piopertles of 
Siibatoiicea on Diying Part II —H Baeaett and P Halton The 
Sodium Salta of Phenolphthalem —H BnaaettandK O Durrant The 
Action of riiloanlplmtea on Cupric Salta — R G W Norrlah-and Dr 
B K Rideal The Conditions of Reaction of Hydrogen with Sulphur 
Pint II riie Catalytic EFert of Oxygen Part III On the Mechanism 
of the Reaction of Hydrogen with Sulphur and its Oatslyala by Oxygen — 
Prof r M Ion ly Studies on Blectrovalency Part 11 Coordinated 
Hydrogin — H Hunter IniestigatioDs on the Dependenoe of Rotatory 
Power on Chemical Oonstilutlon Part XX The Rational Study 
of Optical Propertloa llefraction a Coiiatltutive I roperty 
Royai Sociktt or MxDiriNX (Obstetrics and Gynmcology Section) 
(Annual General Meeting), at 8 — L P Pugh Invealigation Into 
Ovarian DIaeaee In Cowa —Dr A Donald Tlie Clinical Aapeota of 
Adonomyomata of the Female Pelvic Organa 

F/ilDdl, May 4 

Boyai Astrohomicai Boiixty (Geophysiial Dieonuinn) at 8 — The 
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Broadcasting and Wireless Licences 

T he wireless licence problem has for some time 
been engagmg the attention of the Post Office 
authorities, and acute differences appear now to have 
arisen between the Postmaster-General and the British 
Broadtasting ( ompany as to the conditions under 
which licences may be issued to amateurs who either 
own home-made wirdcss sets or desire to build up 
such sets Matters ha\c been brought to a head by 
the present Postmaster-General refusing to impose 
upon amateurs restrictions whu h the British Broad- 
casting Company claims it has a right, under its 
agreement with the Post Office, to insist upon The 
Postmaster-General made a statement in the House 
of Commons on April 19 on the situation that has, in 
consequence, come to pass he then informed the 
House that negotiations had taken plaee on the licence 
question between himself and the Company, and that 
the latter had suggested that the Post Office issue 
to the home constructor a licence, without any clog, at 
201 , of wliith 151 w IS to go to the Company This 
proposal was promptly declined bj the Postmaster- 
General Then, in the course of further negotiations, 
the ( ompany expressed its willingness to permit the 
Post Office to issue to amateurs a licence at los , of 
which one half was to go to the ( ompany, but such 
licence was to be subject to the ckigging provision 
that It sliould alone be issued to those home con- 
structors who either own, or propose to build up, 
listening-in sets with parts of ‘ BBC” nwniifaclure 
This projiosiil has also proved unatcei table to the 
Postmastcr-Ciencal 

It was perhaps inevitable, in view of the terms and 
conditions contiincd m the agreement entered into 
between the Post Office and the British Broadcastmg 
Gompanv, and of the procisions in the articles of 
association of the Coinjiany, that the present trouble 
should have arise n Neither the Post Office authorities 
nor those responsible for the promotion of the British 
Broadcasting Company appear to have appreciated 
correctly certain psychological aspects of the wireless 
situation from the point of y lew of a large and important 
section of those interested in that field The subject. 
It may be remembered, was well ventilated at the 
time that the provisional committee representing the 
promoters of the British Broadcasting Company was 
carrying on its prelimmary negotiations in the autumn 
of last >ear It should, therefore, have been clear 
to the Postmaster-General of the day, his advisers, 
and the promoters of the Company, that many con- 
flictmg mterests were mvolved and that the greatest 
caution was needed m handlmg what was undoubtedly 
a difficult problem (/fee Nature for August 19 and 
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October 7, 1922 — vol no at p 237 and p 469) The 
situation actually created by the agreement between 
the Post Office and the British Broadcasting Company 
has been such that, almost from the verv begmnmg, 
two important classes — the small manufacturer and 
salesman of wireless apparatus and the amateur 
experimenter — m the wireless field have felt them- 
selves senously aggrieved by the policy adopted by 
the parties to the agreement m relation to wireless 
licences, owmg to the deliberate attempt made to fetter 
their freedom of action, each m his own particular field 

As regards the small manufacturer, it is argued that 
he has no real cause of complamt, since by substnbmg 
but for a single one-pound share he can at once avail 
himself of all the benefits secured by the Bntish 
Broadcastmg Company from the Post Office under 
Its concession However, there is a not unnatural 
objection and disinclmation on the part of small 
manufacturers to jom a combine m whuh their most 
powerful competitors have a preponderating influence 
and voice Further, an impression prevails, rightly 
or wrongly, that the inquisitorial powtrs which the 
Bntish Broadcasting Company appears to have ac- 
quired under its articles of association may be, and 
are bemg, used to the detriment of the smaller share- 
holdmg companies for example, a suspicion exists 
that the organisation of the Company is being made 
use of by the powerful shareholdmg companies, to 
some extent, as a sort of intelligent e department for 
the purpose of obtaining information likely to be 
useful in connexion with the protection of their patent 
rights and interests In all the circumstances, then, 
It would obviously be wrong for the Post Office to 
take any action with the view of compelling any 
British manufacturer to join the Broadcasting Company 
in this view the present Postmaster-General has ex- 
pressed his concurrence 

One of the chief arguments used m favour of broad- 
casting services being provided alone by a single 
company, and of the present rule that only apparatus 
beanng the “BBC” mark shall be used for broad- 
casting purposes, is that the British market is bemg 
flooded with wireless apparatus manufactured m 
countries with depreciated currencies , and, therefore, 
without safeguards of the nature mdicated here, the 
broadcastmg mdustry would be destroyed It may, 
of course, be of vital importance, as the Bntish Broad- 
casting Company alleges to be the case, to protect 
from unfair foreign competition, at the present time, 
the industry m question Should any protective 
measures be desirable, the proper method of deahng 
with this aspect of the situation is surely by the direct 
and open one of imposing on foreign telephone apparatus 
and parts an import duty to be collected m the ordmary 
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way by the Customs authonties, and not by the in,*. ' 
direct, clumsy, and, what must prove to be, mefiective 
method of attemptmg to prevent the use for a specific 
purpose, by means of mmistenal regulations and 
articles of association of a tradmg company, of some 
particular matenal after its unrestneted importation 

As regards the other class the rights of which appear 
to be senously mfrmged under the broadcastmg agree- 
ment, that IS to say, the amateurs, a misapprehension 
seems to exist m the mmds of some of the promoters 
of the Bntish Broadcastmg Company as to the nature 
of the bargam made by them with the Post Office 
Owmg to the great and rapid increase in the so-called 
“ experimental licences ” issued since the advent of 
broadcasting — the actual mcrease is from about 10,000 
•n the summer of last year to 35,380 at the present 
date — the Company seems to have taken alarm at 
the construction placed by the Postmaster-General 
on the language of Section 2 (1) of the Wireless Tele- 
graphy Act, 1904 (4 Fdw 7 c 24), which authonses 
tlie issue on special terms of a licence to an applicant 
who “ proves to the satisfaction of the Postmaster- 
General that the sole object of obtammg the licence is 
to enable him to conduct experiments m wireless 
telegraphy ” Certain of the promoters of the Company 
appear to think that, in view of the terms and condi- 
tions of the agreement negotiated by them with the 
Post Office, the\ are to be the judges as to the meanmg 
to be placed on the provisions of the Section of the Act 
referred to I hey arc inclmed to put an exceedmgly 

narrow construction on the language of the statute, 
and seem to claim that the issue of the “ experimental 
licence ” — the rights of the Postmaster-General m 
relation to the grantmg of which are m no way 
abrogated or restneted under the Company’s broad- 
castmg agreement — shall alone be to actual research 
students and those m a strictly analogous position 
that IS to say, they wish to see the ordmary amateur 
deprived of his nght to an “ experimental licence ” 
Owmg to the attitude taken up by the British Broad- 
casting Company, the issue of licences other than those 
m respect of the listening-m sets bearing the “BBC” 
mark has been suspended since January 1 last, and, 
m consequence, some 33,000 applications for “ ex- 
perimental licences ” were waiting to be dealt with 
on Apnl 19 

When addressmg the House of Commons on April 
19, the Postmaster-General announced that, m the 
opinion of the Law Officers of the Crown, if he is satisfied 
that the object of an applicant for a licence is to 
experiment m wireless telegraphy, not only may he 
issue an “ experimental licence ” to him, but also he 
is bound to do so Accordingly, he has referred the,^ 
outstandmg apphcations m question to some expert 
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taembers of his staff m order that they may advise 
him as to the cases in which the licences are being 
honestly sought for the purpose of conducting ex- 
periments in wireless telegraphy, and on this advice 
he mtcnds forthwith to act It would, indeed, be 
exceedingly mischievous if the narrow construction 
sought to be placed on the language of the statute 
as it affects “ experimental hcenccs ” were to be 
accepted by the Postmaster General It is to be 
hoped that his expert advisers will deal with the 
question submitted to them in the light of the plain 
language of the Act of 1904 and in accordance with 
the well-known principles relatmg to the interpretation 
of the provisions of statutes which affect pntate 
rights The expert advisers will, no doubt, bear m 
mind that m the case of any particular amateur the 
dommant reason promptmg him to apply for a hcentt 
may well be, and often is, that he desires to conduct 
experiments, and, therefore, m his case as in that 
of the research student, the listenmg-in to broadcasting 
services is altogether a secondarv consideration, 
although the existence of such services is possiblj of 
some assistance to him in connexion with his expert 
mentSj and for this use he will, under the Postmaster- 
General’s proposal, be conlnbuting hu. ss a ) ear 
The Postmaster-Cicneral made the further imporUnt 
announcement on April 19 that he proposed immeduitel} 
to set up a committee consistmg of members of I arln- 
ment, expert members of his staff, a member of the 
British Radio Society, and a director or other orticial 
of the British Broadcasting Company, if possible, to 
consider the whole future of broadcasting The 
members of this committee have now been appointed 
and their names appear in another part of this issue 
It IS eminently desirable that a thorough mcjuiry 
should take place, in this way the various issues 
which have been raised can most satisfactonl> be 
separated out, m order that each may be dealt with 
on a practical basis on its own merits One of the 
most important of the questions upon which a sound 
decision is required is that relatmg to the position 
of the amateur worker in the wireless field there are 
to-day thousands of )oung fellows who are induced 
to take up as a hobby some technical or scientific 
subject, owmg almost entirely to the pleasure they 
derive in carrymg out practical work with a view of ob- 
taining a clear understanding of some of the mjstenes 
6f Nature It is desirable that the committee which 
the Postmastor-Gcneral has now appointed should make 
a definite pronouncement on this particular pomt 
It cannot fail fully to recognise the importance of 
seemg that nothing is done unreasonably to hamper 
the activities of this particular class of workers m 
the wireless field , mdeed, itjs hkely to appreciate the 
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value of encouragmg them, both with the view of 
benefiting science by their work and by their mventive 
faculty, should they possess any, os well as of assistmg 
the industries of the country by the trade m the sale 
of the materials they may require for the purposes 
of their experiments 

History teaches that there are certam directions in 
which an attempt to impose statutory restrictions, 
prompts people alone to measures of evasion, and on 
so wholesale a scale as practically to paralyse the 
arm of the law to mention but a smgle example, the 
legislature, with doubtful wisdom, endeavoured at 
the begmnmg of the eighteenth century to suppress 
the so-called “ Common law Companies,” and passea 
the famous Bubble Act, 1718 (6 Geo I c 1 8), with this 
object In view Ihe Act, as is well known, prov'ed a 
dead letter and was, a century later, repealed , the 
legislature, finding that it must tolerate the jomt-stock 
company, set accordingly to work to regulate what it 
could not suppress, and to dav the whole country is 
reaping licncfit from the facilities which were created 
to pennit the incorporation of commercial and in- 
dustrial undertakmgs 1 he present situation m 
relation to the amateur worker in the wireless field 
IS almost identical with that which existed a couple of 
centuries ago in relation to the joint-stock company 
It behoves those, then, who may be called uixin to 
deal with the wireless licence problom to bear steadily 
in mind the teachings of history of the kind to which 
this allusion refers 

Biology in Utopia 

Men Ltke Gods By H G Wells Pp via + 304 

(London, New York, 'loronto and Melbourne 

Cassell and Co , Ltd , 1923 ) yr 6 d net 

columns of Natukx arc not the place to discuss 
the literary merits of Mr Wells’s new book — 
although, for the matter of that, good stvle or artistic 
capacity and appreciation are qualities as natural as 
anv others Suffice it to say that he has achieved a 
Utopian tale which is not only interesting but also 
extremely readable Most readable Utopias are m 
reality satires, such as “ Gulliver’s Travels,” and the 
“^no less immortal “ Erewhon ” Mr Wells has at- 
tempted the genuine or idealistic Utopia, after the 
example of Plato, Sir Thomas More, and William 
Morns , and, by the mgcnious idea of mtroducmg not 
a solitary visitor from the present, but a whole party of 
visitors (includmg some entertammg and not-at-all- 
disgutsed portraits of various hvmg personages) has 
provided a good story to vmfy his reflections 
However, smee Mr Wells is giving us not only a 
story, but his idea of what a properly-used human 
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faculty might make of humanity in the space of a 
hundred generations, his romance has become a fit 
subject for biologiial dissection in these pages 
Mr Wells pictures a world where, in the first place, the 
advance of physico-chemical science and its application, 
to which we are already accustomed, has attained a far 
higher pitch of perfection Purther, machmery has 
become so sclf-regulating that it does not make man 
captive, as Samuel Butler prophesied, but is a real 
servant Also, instead of machinery and mechanism 
•occupying the foremost place in the life of the majority 
of men, as Bergson laments that thev are tending to 
-do to-day, they have apparently been rendered not 
■only more efficient, but also more self-regulating, and 
are as subservient to the will of the communitv as a 
motor-car that nev er gets out of order is to its owner 
In the second plate, life has been subjected toa similar 
control This is a process whiih the biologist sees 
so obviously on its way that it should excite no surprise 
As our knowledge of genetics increases, our applica- 
tion of It must outstrij) the past achievements of empiri- 
cal breeding as much as the application of scientific 
knowledge of principle in (hemistrv, sav, or electricity, 
has outstripped the achiev ements of empiricism in those 
fields Mr Wells's wonderful flowers and trees arc 
almost there alreadv we will not worrv about them 
Even his domestic-minded leopards and tigers, more 
“ kittenish and mild ” cv en than Mr Belloc’s, should 
not he lightly dismissed after recent experiments on the 
inheritance of tameness and wildness in rats— not to 
mention our knowledge of many breeds of dog 
Meanwhile, Mr Wells also imagines a purging of the 
organic world The triumphs of parasitology and the 
rise of ecology have set him thinking , and he believes 
that, given real knowledge of the life-his tones and 
inter-relations of organisms, man could proceed suc- 
cessfully to wholesale elimination of a multitude of 
noxious bacteria, parasitic worms, msects, and carni- 
vores Here agam we have no right to quarrel Mr 
Wells does not need to be reminded of the thistle in 
California or the rabbits in Australia his Utopians 
proceed with exemplary precautions All this is but 
an extension of what has already been begun 
In the third place, however, human as well as non- 
human life has been subjected to this control , and this 
in two ways hirst, by an extension of the methods 
previously used The accidents and circumstances of 
life have been altered — there has been a further control 
of external machinery This has been, of course, 
chiefly in the fields of social and political mstitutions 
A great part of such change is only intelligible as a 
corollary of the other supposed change But we may 
here direct attention to one idea which is imagined as 
at the root of much of it — the idea that man is master 
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in his own house of Earth, as opposed to the idea which, 
with few exceptions, has until now dommated his 
history — the idea that he is the slave, sport, or servant 
of an arbitrary personal Power or Powers 

Jinally, we come to the most radical and mevitably 
the most provocative of our author s imaginmgs — that 
which concerns not the alteration of things in relation 
to a constant human nature, but the alteration of that 
human nature itself Here Mr Wells is extremely 
mterestmg He reduces the role of eugenics to a 
minimum, exalts that of education, or, if you prefer it, 
environment, to a maximum Lugenic change has 
been restricted to “ breeding out ” (Mr Wells does 
not initiate us mto methods) certain temperamental 
qualities— habitual gloominess, petty inefficiency, ex- 
cess of that “ sacrificial pity ” Mr Wells dislikes so 
much, and so forth 

The rest has been accomplished by proper education, 
and above all, by a “ change of heart ” as regards the 
essential aims of life Mr Wells sums this up in a 
phnisc (in which one recognises his devotion to the 
late headmaster of Oundlc) as the substitution of the 
ideal of creative service for that of competition 

Ihe realisation of this ideal is made possible in the 
first instance by a proper application of psychology to 
early life, so that painful repression and stupid sup- 
pression shall not occur, and men and women shall grow 
up unndden by hags of sex or fear, and yet without 
separation of any important fragment of their mental 
organism from the rest 1 ducation sensu restneto then 
steps m, and enlarges the capacities of the unhampered 
growmg mind, while the substitution of a form of tele- 
pathy for speech reduces the time and energy needed for 
communication Meanwhile, a rational birth-control 
provides a world not overcrowded and overstramed 

By these means, Mr Wells imagmes, a race has been 
produced of great beauty and physical strength, great 
intellectual and artistic capacities, interested primarily 
in two things — the understandmg of Nature for its own 
sake, and its control for the sake of humanity By 
control Mr Wells means not only utilitarian control, 
but that which, as m a garden, is to please and delight, 
and that highest control of material — artistic and 
scientific creation 

The Utopians, owing to their upbrmgmg and social 
environment, come to think and act so that thev need 
no central government, no law-courts, no police, no 
contracts In this Mr Wells is only telling us what we 
all knew already, that m most men it seems theo- 
retically possible to produce a “ change of heart ” — 1 e 
substitute new dommant ideas for old — and that if this 
IS effected, restrictive measures gradually become un- 
necessary He is careful not to make his Utopia too 
ideal It IS as ideal compared with this world as would 
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be 01) mpus but as short of perfection as Olympus 
seems to have beer The men and women there are 
often discontented and restless , criticism is abundant 
Mr Wells knows that mtellcrtual and aesthetic achieve 
ment opens the door to the highest known happiness of 
the present , lie keeps them so, with all conditions and 
limitations of their being, in Utopia 

Let us go back and try to see how much of Mr 
Wells’s speculations fall within the bounds of possi- 
bilit) All Utopias must suffer from lack of familiar 
associations, for it is by familiar associations, especially 
with things of youth and childhood, that emotional 
appeal is made and real assent gained Thus, whatever 
stores of loved memories a Utopian may have, whatever 
driving force he may draw from the sight of familiar 
places and objects, we can only see his emotional life 
from outside, as an Lnghshman on his first visit to the 
United States notices the differences from England 
rather than the resemblances But if we remember 
that they must have each their private growth of hfe, 
and that this must be in many' ways like ours, we get 
over the first stile 

We have already dealt with Mr Wells’s applied 
physics and chemistry and his applied biology of lower 
organisms I hat in a sense is c ommonplaee - common- 
place made surprising , none the less, it is good to have 
it so well done, to have people reminded that the rate 
of this sort of change not only need not slow down, but 
can contmue, and continue to be accelerated, for a very 
long time What of his applied biology of man ? 
Minor criticisms are easy to make 1 he Utopians, for 
example, go either almost naked, or else clothed in 
garb of the indeterminate simplicity that seems to be 
fashionable in all Utopias Afr Wells is perhaps so 
revolted by the dulness of modem male attire that he 
underestimates the amount by which dress enlarges 
the human horizon, giving us a hundred extra varia- 
tions of personality, raising the possibilities realised 
m the courtship - decorations of lower animals to an 
infinitude of permutations 

With the rediscovery of Mendel’s laws and their 
recent working out we are introduced to the theo- 
fctical possibility of an analysis of the hereditary 
constitution similar to the chemist’s analysis of a com- 
pound , and so, presumably, in the long run to its 
control There are great technical difficulties m higher 
organisms, and application to man presents yet further 
difficulties bull, the fact remams that the theoretical 
possibility exists for us to-day, and did not exist twenty- 
five years ago We must further remember that all 
discoveries concermng the history of man remind us 
tliat we must think, not m centuncs as heretofore, but 
in ten-thousand-year periods when envisaging stages 
in human development 
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We must further recall the lessons of evolutionary 
biology Ihese teach us that, however ignorant we 
mav be regarding the details of the process, life is 
essentially plastic and has m the past been moulded 
into an extraordinary vanety of forms I'urther, that 
the attributes of living things have almost all been 
developed m relation to the environment — even their 
mental attributes There is a causal relation between 
the absence of X-rays in the normal environment and 
the absence in organisms of sense-organs capable of 
detecting X-rays, between the habits of lions and their 
fierceness, of doves and their timidity There is, 
thirdly, no reason whatever to suppose that the mind of 
man represents the highest development possible to 
mind, dn\ more than there was to suppose it of the 
mind of monkevs when they were the highest organisms 
We must squarclv recognise that, m spite of proverbs 
to the contrary, it is probable that “ human nature ” 
could be considerably changed and improved 

Next, we have the recent rise of psydiologv Much 
nonsense doubtless masquerades under the name of 
psvcho-analysis or “ modern ” psychology None the 
less, as so shrewd a critic as the late W H R Rivers 
at once saw, and as has been put to such practical uses 
m theripiutK treatment, there is not only somethmg 
in It, but a great deal Repression, suppression, 
sublimation, and the rest are lealitics , and we are 
finding out how our minds do work, ought not to work, 
and might be made to work It is clear that the 
average mind is as distorted and stunted ts a much- 
bilow-aveiage body , and that, by just so much as a 
great mind is more different from an average one than 
great from average bodily capuitv, by so much would 
proper training be more efficient with mmd than even 
with bodies Here the extravagam es of some eugenists 
find their correitivc , Mr Wills s imagination is 
pursuing to Its logical end the line taken by such 
authorities as Mr Carr Saunders in his “ Population 
Problem ” 

Again, Mr Wells, bemg a major prophet, perceives 
without difficulty that the substitution of some new 
dominant idea for the current ideas of commercialism, 
nationalism, and sectarianism (better not beg the 
question bv saying industry, patriotism, and religion) 
IS the most needed change of all Here, agam, he is m 
reality only adoptmg the method of I yell and Darwin — 
uniformitananism — and seeking the key of the future, 
as of the past, m the present There is to-dav a slowly 
grow mg mmontv of people who not only profoundly dis- 
believe in the current conceptions and valuations of the 
world and human life, but also, however gropmgly, are 
trying to put scientifically-grounded ideas m their place 

Behef is the parent of action , and so long as the 
majority of men refuse to believe that they need not 
S I 
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remain the slave of the transcendental, whether m the 
shape of an imagmary Being, of the Absolute, or 
Transcendental Morality, they cannot reap the fruits 
of reason If the mmority became the majority, 
society and all its mstitutions and codes would be 
radically altered 

Take but one example, and a current one — birth- 
control When Mr Wells’s “Father v^merton” finds 
that It IS the basis of Utopian civilisation he extl urns 
m horror “ Refusmg to create souls ' The imtkedness 
of It ! Oh, my God ' ’’ 

This IS the great enemv of true progress — this belief 
that things have been already settled for us, and the 
consequent result of considermg proposals not on their 
merits, but in referenre to a system of pnnriples which is 
for the most part a survival from primitive civilisations 

Mr Wells may often he disagreed with m detail he 
is at least right in his premises A perusal of his 
novel in conjunction witli a commentary would be 
useful “ Men Like Gods ’’ taken en sandvuhe with, 
say, Punnett’s “ Mendelism,” Irottir’s “Instincts of 
the Herd,” Thou'ess’s “ Psychology of Religion,’’ 
Carr-Saunders’s “ Population Problem,’ Whetham on 
eugenics, and a good compendium of recent psycho- 
logy, would be a very wholesome employment of the 
scientific imagination J S H 


Linnean Correspondence 

Bref och Skrtfveher af och Hit Carl von Linnf med 
understod aj Svemka Staten utgi/na af Uppiala 
Unwersitet I'orsta Afdelningen, Del8 Bref till och 
frJin Svenska enskilda personcr Kalm-Iaxman 
Utgifna och med uppljsande noter forsedda af J M 
llulth Pp v + 200 6 kroner Andra Afdelningen, 

Utlandska brefvaxlingen , Del i Adanson-Brun- 
nich Utgifven och med upplysande noter forsedd 
af J M Hulth Pp viii + 430 12 kroner (Uppsala 
A -B Akademibka Bokhandeln, 1916 and 1922 ) 

S INCE the death of Carl von Linnt, better known in 
this country under his Latinised name of Linnaeus, 
nearly a score of works have been issued containing 
selections of his letters, many of them restricted to his 
relations with a single person, as Jacquin, B de Jussieu, 
or Sauvages But these only dipped into the extensive 
correspondence which is available, and the Swedish 
Government has aided the University, of which 
Linnteus was so distinguished a professor, to bnng out 
a complete issue of all the letters known to be m exist- 
ence, as part of the publications commemorating the 
bicentenary of the birth of the great naturalist m 1907 
The editor was, naturally. Emeritus Professor T M 
Fries, who, four years earlier, had produced his mono- 
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mental life of Linn6 and was steeped in Linnean lore and 
knowledge of his contemporanes Six volumes had 
been brought out under his editorship when his death, 
early in 1913, closed his industrious career, and left the 
senes of volumes less than half finished These six 
belonged to the first section, devoted to letters to and 
from Swedes , a seventh was partly prepared, and the 
first volume of the second section, devoted to foreigners, 
was in course of preparation when the editor’s life 
closed The successor to Fries was Dr J M Hulth, 
chief librarian of the University of Uppsala, but the 
time available for the subject so essential was obtained 
with difficulty by a very busy man Nevertheless, we 
have here two volumes for a brief survey — volume 8 of 
the first section, extending from Kalm to Laxman, 
and a first volume of the second section, embracing the 
letters from Adanson to Brunnich 
Naturally, the latter volume attracts the non- 
Swcdish reader, nearly the whole being in Jjitin, and the 
forty-nine writers include Francis Calvert, sixth and 
last Lord Baltimore (the owner of Maryland), Sir Joseph 
Banks, John Bartram, the early North American 
Ixitanist of Philadelphia, Johann Bartsch, the close 
friend of Linnaeus, who fell a victim to the climate of 
Surinam, Anna Blackburne, Herman Boerlmave, the 
( elebrated Dutch phy sician, wliose pathetic farewell to 
linnaius is one of the most touching episodes m the 
Swede’s career, and Patrick Browne, whose volume on 
Jamaica plants incited Linnaeus to buy his herbarium 
for himself Much might be extracted from these 
letters, but their comparative accessibility prompts our 
passing on to the other volume before us 
The forty-one letters from Pehr Kalm to his former 
teacher extend over 118 pages, more than half the 
volume, and are especially interesting Kalm liad 
travelled in Russia, whence the first letters were sent, 
but having undertaken a journey to North America, he, 
with an assistant, reached London in February 1748, 
and hastened the same day to report his arrival His 
letters, written in Swedish, are couched in a fresh and 
lively style, and convey his first impressions He 
hesitated to call upon the persons to whom he had been 
recommended till he should have acquired a better 
command of English, for though many wrote and spoke 
Latin, it was differently pronounced, and thus difficult 
to understand In this he succeeded, as he was obhged 
to stay SIX months in London, waiting for a ship to 
America He remarked on the milder winter of 
England compared with that of Sweden, and of the 
many plants which could stand out of doors unharmed 
Soon we find him telling about his acquaintances,,^ 
Phihp Miller of Chelsea Physic Garden, and a special^ 
fnend Richard Warner of Woodford (1711-1775)^ 
whose splendid garden yielded many seeds for Up^M^j ^ 
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John Ellis, Ehret the botamral artist, Dr John Mitchell, 
and others were among the earliest of his acquaintances 
in London Then the scene shifts to Philadelphia, 
where he was often with Bartram “ he lives about five 
miles from Philadelphia, a thoroughly good fellow and a 
strong Linnean , we have liotanised a good deal round 
the country, and he has promised to send a quantit> of 
rare seeds to Uppsala if he can manage to do so with the 
next ship ” Kalm then turned his steps to Canada, and 
returned to Pennsylvania at the end of the year, again 
reaching London in the spring of 1751, and Stockholm a 
montli later, passing on to Abo , in t hit University he 
had been appointed professor of eionomy, ind on his 
return he took up the duties of his chair until his death 
m 1779, the >ear after the death of his old teacher 
There are but few letters here from Linnoeus, the 
reason no doubt being that, the recipient having sewn 
these letters into a volume, they probably penslw d in 
the fire of 1827, which destroyed the town and Uni- 
versity of Abo 

Martin Kahler (1728-1773), another of the I innean 
pupils, had intended to travel to the ( ape, but that 
intention was hindered by tlie Dutch He therefore 
travelled in franco and llalv, whence he returned in 
1757 Magnus I agerstrom (1691-1759) was a director 
of the Eist India ( ompany of Uoteborg (Gottrnburg), 
and in that capacity was able to supply novelties to 
Linnoeus , thirteen letters ire here printed, h it the 
letters to Lagerstrom are unknown The last wnt<r 
in the volume is Enk Laxman (1757 ?-i796), whose 
name is well known for his work amongst Siberian 
plants B D J 

Technology of Oils and Fats 

Chemical Technology and Analysis of Otis, Fats, and 
Waxes By Dr J Lewkowitseh Sixth edition, 
entirely revised by George H Warburton (In 
3 vols) Vol 3 Pp viii + 508 (London Mac- 
millan and Co , Ltd , 1923 ) 36s net 

T Hf third and final volume of this well-known 
book deals prmcipally with the technology of 
manufactured oils, fats, and waxes, as, for example, 
the refinmg of edible oils, the making of soap and 
candles, the purification of glycerine, oil hardenmg, 
and the preparation of polymerised, boiled, and 
oxidised oils In appraising the value of these sections 
It must be remembered that the Ixiok deals essentially 
with the cheipical aspect of these industries, and that m 
the few pages which can be spared to each it is im- 
possible to attempt more than a general outhne ol the 
processes in common practice 

In particular, it is not part of the author’s scheme 
to indicate on the more mechamcal side of the mdustry 
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which type of plant or process is at the moment gener- 
ally m use m an up-to-date factory One consequence 
of this treatment is that the accounts of the manu- 
factures appear antKjuated w hen read by one acquamted 
with practK e, and the student of chemical technology 
framed on this book would justly be accused in the 
works of being too theorctual On the other hand, it 
will be said there arc numerous highly specialised text- 
liooks devoted to each of these sulijccts, and a brief 
summary of them from the more purely ( hemical 
point of view is quite enough to attempt In this 
connexion it may be suggested that the book is rather 
overburdened with statistics 

An imjxirtant section is that devoted to waste oils 
and fats it may be defined as an essential function 
of the ehemist in any industry to eliminate waste and 
to utilise the so-c died w iste products In oil-refining, 
for exampU, much depends, from the economic point 
of \ lew , on obtaining Ixith a nigh yield of the refined 
product <ind the retention of the fools m a form in 
whieh thev can be utilised liie respective values of 
soip stock, or soap stock faltv aiids often make all 
the difference in tlic refiner's profit Latterly a number 
of alternative processes have been tried in this con- 
nexion, and some reference to them might well hive 
been includtd in this volume 

Ihc subject of hydrogenated fats is dealt with very 
idcquately in the well known book ( iilcton Ellis, 
so that the author may lu exiuscd foi devoting only 
ten pages to it Of some interest is a paragraph re- 
ferring to the use of such fats m the cdilile-fat mdustry, 
partieiiliily on the Continent, and indicating doubt 
as to then suitability Actuallv to-d ly hardened fits, 
particularly whale oil, arc the most popular materials 
for edible fats on the Continint, and the refiners are 
willing to jiiy a price for the raw oil which puts it 
beyond the reach of the so.ip-makei , at whose mstance. 

It may be rememl»ered, the hvdrogenation process was 
invented The refined product, which is absolutely 
free from nickel and of i high standaul of purity, has 
m iny desirable qualitu s, though from the most modem 
point of view the absence of vitamins must be held 
to be a disadvantage Very little hardened fat, how- 
ever, IS used m margarine made m Britain 

Prolaablv no section of the industries based on oils 
and fats has developed more in this country than the 
manufacture of margarine, owmg m the mam to the 
abnormal conditions imposed dunng the War The 
advance m the technology of this industry has been 
enonnous, both in the methods of refinmg the crude 
fats, m their selection and blendmg, and in the actual 
manufacture of the margarme, mcludmg the bacteno* 
logical processes of impartmg the special butter flavour 
The new factones are models of their kind, and triumphs 
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of tleanlmesb and organisation Unfortunately, the 
difficulties of distribution are such that the consumer 
cannot with certainty buy his pound of margarine m 
perfect condition unless his retailer is certain of a quick 
sale, and ilthough the same difficulty applies to butter, 
more tolerance is extended to the older commodity 
A problem which is engaging an increasmg amount 
of attention in the fat industry is that of texture A 
fat, that IS to say, a triglyceride, may either contain 
three of the same acid radicles or two or more different 
acid radicles, in which case it is spoken of as a mixed 
glvccnde A mixed glyceride h<is properties very 
different in regard to melting-point, consistency, etc , 
from a nuxture of gljcerides Again, fats which, 
when separate, have similar properties which arc 
satisfactory from the technical point of view, may 
have altogether different and far less satisfactor> 
properties when mixed Such theoretical considera- 
tions have an important practical bearing m the 
chocolate and biscuit industries 

Sufficient has perhaps been said to indicate liow 
diverse are the problems to he found within the in- 
dustries of the fits and oils, and how wide must be the 
scope of i work dealing with their chemical technology 
Dr Lcwkovntsch’s book lias played no small part m 
aidmg many an inv estigator to do his share m advancing 
the knowledge of them, and each new edition has 
reflected in turn the new information acquired The 
newest edition is no exception to this and is replete 
with information, and it is with no wish to detract 
from Its value that it is suggested that when the 
time comes for it again to be revised it may be 
advisable largely to remodel the plan on which it 
IS built F F A 


Our Bookshelf 

(1) Steam Turbines By Prof W J Goudie Second 
edition, rewritten and enlarged Pp xviii + 804 
(lojndon Longmans, Green and to , 1922 ) 30^ 
net 

(2) Modern Practice in Heat Engines By T Petne 
Pp XI + 264 (London Longmans, Green and Co , 
1922 ) 155 net 

(3) Notes and Examples on the Theory of Heat and Heat 
Engines By John Case Second edition, revised 
and enlarged Pp V14-138 (First issued in 1913 
as “ A Synopsis of the Elementary Theory of Heat 
and Heat Engines ”) (Cambridge W Heffer and 
Sons, Ltd , London Simpkin, Marshall and Co , 
Ltd , 1922 ) IS 6 d net 

(i) Pkof Goudie’s treatise was first issued in 1917, 
and the volume has become a standard work Its 
value has been proved by teachers, students, and 
professional men engaged in practice The book 
has been out of pnnt for some time, owing to the 
author’s desire to bring it up-to-date, and this has 
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meant the formidable task of rewriting practically 
the whole work To those acquainted with the first 
edition the result will be found extremely serviceable, 
inasmuch as not only recent designs are included, but 
also additional matter is given bringing the theory up- 
to-date The thoroughness with which the task of 
revision has been carried out is evidenced even in the 
numerical examples The volume is now one which 
cannot be dispensed with by any one engaged in steam 
engineering 

(2) This book IS divided into three sections dealing 
with steam boilers, steam prime movers (including 
steam turbines), and mtemal-combustion engines re- 
spectively Some of the descriptive parts of the section 
on steam turbines are taken from the article wntten 
by Prof Gerald btoney and the author for the “ Dic- 
tionary of Applied Physics ” (Macmillan) The field 
covered is wide, and the book contains a large number 
of illustrations descriptive of the details of modern 
plants Despite this, the author has succeeded m 
presenting as much of the theory as the average 
student requires in his college course Students re- 
quire a general treatment such as is contained in the 
present work, and they will also appreciate the fact 
that it contains no very difficult mathematics There 
arc a number of worked examples in the text, but it 
would be an improvement if some exercises were in- 
cluded for the purpose of enabling the student to test 
his knowledge 

(3) Mr Case’s volume of notes, worked examples, 
and cxeicises on the theory of heat engines will be 
helpful to many students Most parts of the subject 
are covered, and those omitted do not present any 
particular difficulties 

The Pageant of Nature British W'tld Life and its 
If onders Edited by Dr P ( halmers Mitchell 
(Complete m about 36 fortnightly parts ) Part i 
Pp 72 Part 2 Pp 73-144 Part 3 Pp 145- 
216 (I ondon Cassell and Co , Ltd , 1923 ) is 3d 
net each part 

The avowed object of this new publication is to provide 
the libretto to the play of Nature in Britain, and, by 
describing m dear and accurate language the varied 
phenomena which can be observed at all seasons of the 
year durmg almost any country ramble, to stimulate 
observation, to foster a love of Nature and, perhaps, to 
spur on to further independent discovery the keener and 
more gifted of its readers It is essentially a book of 
Nature study, of observation in the field, of animals and 
plants m their natural surroundings All the authors 
who have contributed to its pages — and there are no 
fewer than twenty in the three parts under notice — are 
well known for their admirable first-hand studies of wild 
Nature, in one or other of its many branches, with eye, 
field-glass, and camera and, may we add, with pen, and 
their articles are illustrated with original photographs 
taken either by themselves or by other equally skilled 
and enthusiastic Nature photographers 
It IS perhaps mvidious to make a selection from a 
number of articles all of which reach a high level of 
charm, accuracy, and simplicity , but special mention 
stmuld be made of Dr Francis Ward’s delightful 
studies of otters and fishes, illustrated by a umque 
senes of remarkable photographs of these animals taken 
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under water, Mr Edgar Chanee's acrount of the egg- 
laymg habits of the cutkoo, and Dr Landsborough 
Thomson’s articles on birds The illustrations, in 
colour, photogravure and half-tone, are excellent on the 
whole Partuularly charming are four studies of the 
feeding of a cuckoo by its foster parent, a meadow pipit, 
the work of Mr T M Blackman Tlie reproductions 
of the photographs illustrating Mr Chance’s article, 
howev er, scarcely do justice to the originals 
The general editor. Dr P (halmers Mitchell, in a 
short introduc tion, makes a strong appeal for the wider 
study of Nature in the field This publication should 
go far to stimulate such study and to fulfil his hopes 
ii^to turn all our readers into watchful lovers of Nature ” 

Chambers's Enryclnpadta a Dtctwnary of Universal 
Knmvledge New edition, edited by Dr David 
Patrick and William (leddie Vol i A to Beattv 
Pp vn-824 (London and Edinburgh W and R 
Chambers, Ltd , Philadelphn J B I ippincott 
Lo , 1923 ) 20s net 

A NFW edition of this work is welcome, for m spite of 
the many tnc>clop8edias now available, Chambers’s still 
holds Us place It is not exhaustive and does not 
claim to be a c ompcndium of all knowledge, but at the 
same time it would be dilhcult to find my subject of 
general interest that finds no place m its volumes 
Tilt work has the further merit of easy reference, the 
subdivisions of the larger subjects being arranged m 
their resptc tivc places m the alphabet Ihe form and 
appearance of the pages which have been familiar to 
several generations are unchanged but the matter his 
been revised, new articles being given wlierc ne essarv 
and others brought up-to-date New coloured m.ips, 
mostly hv Bartholomew, have been added That of 
North America needs a little revision in the north of 
Greenland, but for all general purposes they arc 
excellent The illustrations would appear to be mainlv 
the woodc uts of earlier editions 

In one respec t we might suggest an improvement in 
this useful work home geographical articles still con- 
tain descriptive matter that is unworthy of the advanc es 
in modern geogniphy Without any greater demands 
on space the descriptions of many countries could be 
made fir more explanatory and graphic than is the 
case Ihus, in the article on the Balkans certim 
striking features, such as the central plateau, the fold 
ranges parallel to the sea, the two great corridors, and 
the gatewavs to the sea should be emphasised as being 
keys to many Balkan problems The article as it 
stands is full of accurate information which might be 
better displayed The same c riticism is applicable to 
Albania and other articles The low price of the 
ency clopaedia is noteworthy 

Wind and Weather By Prof Alexander McAdie Pp 
82 (New York The Macmillan { ompany, 1922 ) 
I 25 dollars 

Prof MctoiV’s little work is more historical than a 
current discussion of wind and weather Much of the 
work is a dissertation on “ The tower of the winds,” 
which has been standing at Athens for the past twenty- 
two centuries The allegoncal figures of the wmds given 
are reproductions copied from the frieze of the tower 
and the author has extemporised on them Boreas, the 
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north wind, is referred to as a cold and boisterous wind 
from the mountains of flirace , Kaikias, the north-east 
wind, who carries in his shield an ample supply of 
hailstones, is supposed to be ready to spill them on 
defenceless humanitv , Aplieliotes, the cast wind, is 
styled a grateful youth, with arms full of fruit and 
wheat , I uros, the south-east wind, is depicted as a 
cross old fellow, intent on tiie business of t loud making , 
Notes, the south wind, is the master ol the warm ram , 
Lips, the mariners’ wind, the south west, said to be 
favourable for bringing the ships sjoeedilv into harbour , 
Zephvros, the west wind, is rejiresented as a graceful 
youth, scantily clad, with his anns filled with flowers, 
while Skiron, staled lord of gusty north-west gales, 
carries with him a bra/cn fire bucket and is said to spill 
a generous stream of liot air on all below 

Ihc latter part of the Iwok is more prii tical and deals 
with the weather map and current mi teorology , although 
in an element ar\ way , and tins part seems to suggest that 
the author had Amerii an weather in mind ratlicr than 
the weather in other parts of the world C 11 

Text Hook on Ilirr/rsf Telegraphy By Dr Rupert 
Stanley Vol 2 Valves and Valve Apparatus 
Seeond edition I’p \i 1-391 (f ondon Long- 
mans, Green and Co , 1923 ) iiji net 
Is this edition a new chapter has been added describing 
highspeed signalling, recorder reieption, short-wave 
signalling, ind directional apparatus In the author’s 
opinion tlic two outstanding problems for research 
work arc the elimination of atmospherics and the inven- 
tion of a (heap system of highspeed reception able 
to w ithstund ordinary wear and tear \\ e agree w ith 
him that the well-established term “valves ” should be 
used to designate the special vacuum tubes used in 
radio signalling 

In his preface the author points out that the develop- 
ment of radio signalling since kiiS has been much 
hampered owing to doubts about the validitv of the 
patents ot many of the methods and types of apparatus 
which were used m the W ar J he tedious del iv in the 
esLiblishment of broadc istmg til urns in Britain was 
largely due to disagreements between manufaetunng 
firms on tins question 

Ihe \ ear-Book of 11 ireless Telegraphy and Telephony, 
1923 (Edition for \mateurs ) Pp xcv -1-824 
(London The Wirele s Press, Ltd , 1923 ) 6r net 
The progress m the art of radio commuiiieation is so 
rapid that a new “ \car Book ” is a necessity for all 
who wish to keep abreast of the times We learn that 
m the United btates nearly two hundred broadcasting 
transmitting stations are now m practically continuous 
operation and that the number of listeners is nearly a 
million Canada comes next with fitty -three broad- 
casting stations, twelve of which arc in Toronto alone 
In France great progress has been made m perfecting 
high-frequency alternators It is now possible to get a 
500-Kilowatt isooo-frcquencyaltcrnatorwhichwill have 
an over-all efficiency of 85 per cent Latour has also 
jhown how, by means of a ioo,ooo-volt transformer and 
using two electrode valves as rectifiers, a pressure of 
200,000 volts direct current tan be easily and com- 
paratively cheaply obtained These high pressures are 
of great value as they open up new fields for physical 
research 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Naujki- No notice ts 
taken of anonymous commumcations ] 

Hafnium and New Zealand Sand 

The account which was given in Nature of Feb- 
ruary 10 (p 195) of the very refractory substance 
which I obtained from a black tilamferous iron sand 
from Now Zealand and believed to be the ovide of 
the newly discovered element, hafnium, requires now 
to be bi ought up to date In that account it was 
mentioned that I had sent to Copenhagen practically 
all my purified material for X-ray examination and 
comparison with the preparations and specimens of 
the discoverers Three specimens were sent («) the 
sand itself, (b) the cream coloured substince labelled 
m 1918 ' Niw Oxide, (i) the cinnamon coloured 
oxide which resulted from the atomic weight deter- 
minations (Chem boc Jour for febniary p 312) 
The total amount of (b) and (c) was between o 3 and 
o 4 giam each and was all I had I he result of the 
first examination by Drs Coster and llevcsy was to 
the effect that they weie unable by X-ray spectral 
analysis to iletcct hafnium in any of tin three speci- 
mens and this I announced at tin meeting of the 
Chemical bociety on February 15 

Drs Coster and He\es> very kindly undertook a 
much more thorough and labonous examination, both 
by X-ray ind by optical spectral analysis, especially 
of (c), which was naturally regarded as the purest 
sample of the oxide Tliey dul this in the hope of 
finding some evidence of the presence of some of the 
other elements still missing iiid in particular clement 
No 7“) but in this they were qpsuctessful Their 
final report is that The chief components are un- 
doubtedly iron and titanium ’ with traces of man 
ganese, aluminium and magnesium As soon as I 
received this statement on March 19 I set to work on 
what remained of {b) and (c) to try to unravel the 
mystery of the high atomic w eight which had seemed 
to prove conclusively that the oxide was that of an 
element with an atomic weight at least one and a 
half to two times that of zirconium (906) As the 
full analytical details and the steps by which the 
explanation was arrived at are given in the Journal 
of the Chemical Society for Apiil p 881 I need not 
do more here than give the general conclusions My 
further chemical examination of the cinnamon coloured 
powder (c) agrees entirely with that of Drs Coster 
and Hevesy m proving that it consists practically of 
oxides of titanium and iron the latter only to the 
extent of about half a per cent It is to the presence 
of this iron oxide that the cinnamon colour is un- 
doubtedly due 

I he ' New Oxide" (b), however, seems to be a 
new oxide so far as chemical literature is concerned, 
but not the oxide of a new element Further in- 
vestigation showed it to contain a large percentage 
of silicon and that, so far as could be ascertained 
with the small quantity which I had, there seems to 
be but httle doubt that it is a form of titanium 
dioxide in which part of the titanium is replaced by 
silicon It IS due in all probability to this replace- 
ment of titanium by silicon that the ' New Oxide " 
owes Its resistance to the attack of sodium bisulphate 
on one hand and caustic soda on the other 

The substance extracted from a New Zealand sand 
(vjllile my specimens were m Copenhagen) by Dr 
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C J Smithells and Mr F b Goucher (Nature March 
24, p 397) in the Research Laboratones of the General 
Electric Company, is entirely different from my " New 
Oxide ’ This is clearly proved by their own state- 
ments , hence their expenments with it have no 
bearing on the composition and properties of tlie 
substance isolated by me 

I gladly avail myself of this opportunity of ackjjow- 
ledgmg and thankmg Prof Bohr and Drs CostW^and 
Hevesy for all their courtesy and for the very jfreat 
trouble they have taken to assist me m the elficida- 
tion of wh it seemed to be a real mystery It is with 
sincere pleasure that I have just learned that they 
have succeeded in the difficult task of preparing 
hafnium compounds m a state of purity sufficient to 
enable them to locate its atomic weight between 179 
and 181 Aifxander Scon 

34 Upper Hamilton Terrace, 
fxmdon, NWS, 

April 25 

A Meteorological Disturbance of an Oscillatory 
Character 

A DisiURBANCE possessing a pronounced oscillatory 
chaiacter swept across the Gulf of St Vincent, South 
Australia, on the morning of February 24 It may 
be of interest to put upon record its chief features 

At 5 10 A M those who were sleeping out of doors 
were rudely awakened after a stifling airless night 
(wind N N E strength o - 1) by a sharp westerly 
sijuall A lull was succeeded by a second sauail 
about 7 minutes after the first a well-marked line- 
cloud accompanied it but no rain fell Ihe wind 
then dropped to a gentle S breeze for a few minutes, 
but the approach of another splendidly developed 
Ime-cloud arching the horizon fiom S S E to N N W 
heralded another squall from the west The upper 
atmosphere was almost cloudless, save on the western 
horizon, where an alto-cumulus layer drifted slowly 
from a northerly point Again the iVmd went round 
to the S and dropped but a third line-cloud brought 
a fresh squall from the west 

Ihe writer, observing from Glenelg, faced forty 
miles of sea stretching out to the westward, and it 
was a very fine sight to watch the unbroken lines of 
cloud, 2000 to 3000 feet up, approaching at a very 
great speed and stirring up an almost calm sea into 
momentary activity The three clouds passed over 
within the space 01 a quarter of an hour and were 
separated by approximately equal mtervals of time 
The wind which accompamed them was not very 
violent, probably between 30 and 40 miles an hour, 
but strong enough to cause the anchored yachts to 
swing round through 90° from S to W in a few 
seconds 

Though no further line-clouds were observed, the 
oscillatory character of the disturbance contmued, 
and at two further mtervals of 8 and 7 minutes 
respectively the squalls and vagaries of the shippmg 
were noted Eye observations were then suspended, 
but the writer is indebted to Mr Bromley, Common- 
wealth Meteorologist for the State of South Austraha, 
for traces of the automatic records obtained at 
Adelaide, 6 miles inland and E of Glenelg, which 
show that the pulsations continued for about an hour 
altogether The periodicity is especially well-marked 
m the barograph and wind velocity curves repro- 
duced below , at first they keep remarkably in step, 
each nae m tlie barometer coinciding with an m crease 
m wind velocity and vice versa, but there is some con- 
fusion m the velocity graph towards the end of the 
disturbance The anemo-biagraph has been under 
suspicion of furnishing low reamngs, but it is also 
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probable that the squalls lost something in intensity 
in travelling inland 

From the accompanying graphs (Fig i) the 
average period appears to be about 7 5 minutes 
from the times of observation of the pulsations it 
Glcnelg and Adelaide we calculate that they were 
travelling inland at approximately ^o miles an hour 
and tliat they u ere betn een 3 J and 4 miles apart 

The wind direction graph shows that except for 
the initial squall, the changes in diriction were neither 
so regular nor so pronounced in Adelaide as the> were 
on the coast as would be expected, the changts 
generally, but not invanably comuded with tlic 
nse of the barometer This graph records a senes 
of small abrupt changes in direction leading from 
W S W to S b E , eacli pulsation except the third, 
sending the wind rounil some 15” This is very 
different from what was observed at (flcnelg where 



at any rate for tlie first 6 pulsations, the wind was S 1 
dunng the lulls and W during the squalls, lather as 
though there were intrusions of westerly air from 
above into a gentle S cumnt in the lower levels 
It IS difficult to account for these differences because 
the intervening country is flat, and both Glenelg and 
Adelaide are on the direct hne of advance of the dis- 
turbance 

The barograph record shows first a slight depression 
and then a sudden nse of about o 04 inch, some- 
thing like half the amount observed in the case of 
some famous line-squalls I ater oscillations are less 
intense, the average of all being o 02 inch from 
hollow to crest From the original barogram I have 
measured the amplitudes of the successive oscillations, 
taking the dotted Ime drawn through the mimma as 
datum hne Except for the last oscillation, which 
shows some irregularity, the amplitudes closely 
follow an exponential law This is indicated in the 
final graph, where the abscissa* represent equal time 
intervals between successive maxima, and the 
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ordinates the amplitudes, A The full hne represents 
the curve where x is the time between 

maxima , the crosses mark the measured amplitudes 
on an appropnate scale The logarithmic decay of the 
amplitudes suggests that viscous forces arc involved 
in the phenomenon though whether they act by 
diminishing the forces which occasion the pulsations, 
assuming that they arc formed successively or by 
dimimshing the oscillations in their tr.insmission we 
have no means of ascertaining 

As regards the general meteorological conditions, 
the barometer had been falling for some time and the 
disturbance marked the beginning of a nse which 
continued for some hours The Commonwealth 
weather-map compiled at 8 30 am indicates that 
a shallow V-shaped depression, probably part of a 
monsoonal system had recently passed across 
Adelaide from W to E the axis then lay along a 
S S E -N N W line, which is rather curiously the 
direction along which the axis of the lines of cloud 
extended Mr Bromley kindly gave me access to a 
large number of weather chirts and barograms, 
from whiih it appears that though unstable condi- 
tions arc habU to arise with the passage of depressions, 
no evidence of regular pulsations occur cxrept that 
above clescnbed and also rather curiously a com- 
paratively feeble example on the previous dav (ham 
hcbruirv 23) In this cise the oscillations increased 
in intensity as lime went on There w ( re 5 pulsations 
with in average period of about 7 minutes but the 
maximum amphtudv was not more than 001 inch 
Seven- well marked pulsations are shown upon the 
wind velocity graph rcaclnng 10 miles per hour 

W G DUI FIELD 

Dundicnnvn Glcnelg South Australia 
March 3 


Phosphorescence caused by Active Nitrogen 
In 1904 m the Aslrophysual Journal, the present 
writer described the spectrum of the afterglow of 
active nitrogen and showed that the vapours of 
mercury ind other metals picsent iri the tube partici- 
p ited in the afterglow Some yeais h ver the present 
LokI Rayleigh showed that luminosity of the vapours 
of many substances is excited by a< tive nitrogen 
Recently I liavc found that it also excites phosphor- 
escence III a number of solid compounds By opening 
a stopcock between the discharge tube and the pump, 
a jet of active nitrogen could lu directed against a 
small quantity of the substance In a number of 
cases phosphorescenre was produced, which lasted 
for several seconds The colour was green or bluish 
green, and the spectra all appeared to be continuous, 
except in the cast of the first two substances named 
below, which showed characteristic bands The 
results were as follows 

Strong — Uranium nitrate uranium ammonium 
fluoride, 2inc sulphide, barium chloride, strontium 
chloride, calcium chloride, caesium chloride These 
are arranged in the order of brightness 

Weak — Lithium chloride sodium chlonde, potas- 
sium chloride sodium iodide, potassium iodide, 
sodium carbonate, strontium bromide 

No effect — Potassium sulphate, potassium nitrate, 
potassium hydroxide, mercurous bromide, calcium 
carbonate, c^cium sulphate, calcium sulphide, lead 
chlonde, cadnuum iodide, magnesium nitrate, 2inc 
chlonde, manganese chlonde thonum oxide, chalk 
sugar, sulphate of quinine 

With the exception of the first three, the excited 
substances are little or not at all afiected by light, but 
most of them are excited by cathode rays It la 
r«narkable that a specimen of calcium sulphide very 
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sensitive to light was not at all affected With the 
same exceptions, the effect was obtained only after 
partial drying but appeared to be destroyed by 
complete calcination Some of the substances did 
not alwiys respond even when taken from the same 
bottles as portions that did None were chemically 
pure 

It seems possible that the phenomenon is due to 
chemical reai tions with the active nitrogen or it may 
be due to the presence of free electrons An insulated 
electrode was sealed into the exhaust tube about a 
metre from the discharge tube and connected with m 
electroscope When the latter was negatively charged 
little effect was produced by a stream of active 
nitrogen ]ust past the stage of luminosity When 
it was positively charged it was rapidly discharged 
When an iincondenscd discharge was used with the 
same nitrogen or the condensed discharge thiough 
inactive nitrogen, little effect was proilncwi in either 
case Recombination w as apparently complete before 
the gas reached the electrode As there must have 
been equal numbers of positive and negative 10ns 
the loss of the positive charge must have betn due to 
the greater mobility of the negative 10ns and presum- 
ably they w ere free electrons An attempt to measure 
the spccihc ionic v elocitics of the 10ns failed, on account 
of the electrostatic disturbances due to the disruptive 
discharge 

Under the conditions of these experiments the line 
spectrum of nitrogen was not given by the light in 
the discharge tube I his indicates that molecular 
dissociation was small Ihe ions were probably for 
the most part molecular 10ns and electrons The 
isolated bands m the first group which are the most 
characteristic feature of the spectrum of the active 
nitrogen afterglow must of course be due to molecular 
radi.itors Ihe afterglow depends upon the presence 
of a trace of oxygen (or some electronegative element) 
and IS destroved by the presence of more than a trace 
It may be that in pure nitrogen there is no apprcciabk 
afterglow because the great electron density favours 
rapid rci oinbination When there is in excess of 
oxygen the electrons may all attach themselves to 
oxygen, ind the final step may be the formation of 
nitric OMili, with the emission of Deslandres’ third 
group of bands If there is enough oxygen to remove 
most but not all of the electrons recombination may 
go on slowlv, the afterglow continuing while it lasts, 
the spectrum being due to th« recombination of 
elections with positive molecular ions Of course 
the alternative is not excluded that active nitrogen 
may be monatomic and the characteristic radiation 
18 emitted when it resumes its ordinary state 

F P Lewis 

Department of Physics 

University of California 


Active Hydrogen by the Action of an Acid 
on a Metal 

Evidence for the formation of active hydrogen 
from its positive ion in an acid has been negative 
The reports of the latest workers in this field Wendt 
and Landauer (Jour Amer Chem Soc 42,930 1920) 
show that there are certain difficulties to be met 
The mam on| is to eliminate the moisture that 
accompanies arrapid evolution of hydrogen and at 
the same time not to destroy the active hydrogen if any 
were formed If the velocity of the gas stream were 
too low, the active component would decay before 
reaching the sulphur Then if the velocity were too 
high the moisture earned over would form a protecting 
film on the powdered sulphur and prevent the re- 
action between the two to form hydrogen sulphide 
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Durmg the work on the activation of hydrogen by 
corona discharge it was found by Wendt and Grubb 
(Jour Amer Chem Soc 42, 937 1920) that active 

hydrogen combineswith pure nitrogen togiveammonia 
This method of testing for active hydrogen can be 
used to good advantage where moisture is earned 
along with the evolved hydrogen since the spray 
does not prevent the contact of active hydrogen and 
the nitrogen 

If hytlrochlonc acid or sulphuric acid is <lropp«d 
upon metallic magnesium suspended in such a way 
that the metal is at no time immersed or partly 
covered with any large portion of liquid, the drop 
of acid can react with the metal m the shortest possible 
time Ihis gives off hydrogen very rapidly, in fact 
almost explosively, and with a minimum quantity of 
spra> If this evolved hydrogen is brought in contact 
with puie nitrogen it is found that ammonia is formed 
very readily The active hydrogen was then passed 
through a plug of glass wool before coming in contact 
w ith the pure nitrogen I he activity of the hydrogen 
still persisted as shown by the formation of ammonia 
riicreforc, the activity of the hydrogen cannot be 
due to ions or atomic gas But Langmuir (Join 
Amer Chem Soc 34 1324 (1912)) has shown that 
monatomic hydrogen does not react with nitrogen to 
form ammonia In view of this fact, if we allow pure 
nitrogen to escape at the surface of the magnesium 
where the hydrogen is evolved we hnd a maximum 
quantity of ammonia formed The amount of 
animonia formed increases with an increase m the 
rate at which the acid is dropped upon the metal 
This of course, means that the amount of the active 
component vanes with the velocity of the gas stream 

If the acid is dropped on the metal very slowly 
and the evolved hydrogen passid through glass wool 
before coining in < ontact with nitrogen no ammonia is 
foimed This indic ates that the ictivc hydrogen has 
reverted to the ordinary form bcfoie meeting the stream 
of nitrogen Ihe life of the active gas stems to be 
not longer than two minutes Ihis checks very 
closely w ith the life of tnatomic hydrogen formed by 
other methods 

These results seem to substantiate the theory of 
Wendt and T andauer (Jour Amer Chem boc 44 
510 1922) namely, that tnatomic hydrogen ought 

to be produced wherever atomic hydrogen is evolved 
It IS reasonable then to expect that a higher percentage 
of actise hydrogen would be found in the gas evolved 
from the surface of the metal, than in the molecular 
hydrogen subject to electronic bombardment in a 
discharge tube In the former all the hydrogen 
evolved goes through the atomic state, while in the 
latter case only a very small amount of atomic gas 
may exist at one time The discharge would also 
destroy some of the active variety 

The preliminary results to determine the percentage 
of activation are m harmony with this theory h urther 
work IS m progress to determine the quantitative 
relations of some of the factors involved 

A C Grubb 

Department of Chemistry, 

University of Saskatchewan, 

Saskatoon, Sask Canada, April 2 


The Viscosity of Liquids 
I WISH very briefly to supplement the remarks made 
in a previous commumcation on this subject in which 
I have suggested that the viscosity of hquids and its 
variation with temperature may be explained on the 
hypothesis that the liquid state of aggregation is 
composite m character , that is, is composed m part 
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of molecules " rigidly " attached to each other as m 
a solid and in part of molecules which are relatively 
mobile as in the gaseous state (Nature April 21, 
P 53 ^) 

That the supposition made regarding the constitu- 
tion of liquids is pnma facte a reasonable one is 1 
think clear from thermodynamical considerations 
The liquid stands midway between the solid and the 
gas and has affinities to both The volume of a 
liquid at temperatures slightly higher than the 
melting point is only moderately different from that 
of the solid and hence the probability that many of 
the molecules are at any instant at the same distance 
from each other as in a solid is considerable This 
probability may indeed be found from the latent heat 
of fusion of the substance If W be the heat of fusion 
in ergs per mol, the number of molecules in the 
" rigid and mobile states should be approxi 
mately in the ratio e" ‘ 

Ihe mechanism of viscous flow of a liquid is 
perhaps clearest if we consider the case of a thin 
layer enclosed between two parallel plates one of 
which slides over the other When a steady state 
IS reached the ' rigid parts of the luiuicl move 
practically as complete wholes and hence the effect 
of their existence is to dimmish the thickness of the 
layer through which momentum has to be trans 
ported by the mobile ’ molecules and thus to 
increase the viscosity As a rough approximation 
this increase is in the proportion of the numbers of 
the two types of molecules A more exact theory 
should take into account also the volumes occupied 
by the two types of aggregation and their changes 
with temperature 

The effect of pressure on viscosity of liquids would 
arise in two distinct ways In the first place we have 
a change of volume on fusion and hence, by the 
Le Chdtelier Braun principle, the assumed dissociation 
from the " solid to the mobile aggregation would 
be retarded bv pressure so th it the viscosity should 
be increased With substances such as ice which 
contract on melting we hive the opposite effect 
In the second place pressure diminishes the volume 
occupied by the mobile molecules and therefore 
also the dist ince through which they have to transport 
momentum 1 his would increase the viscosity At 
temperatures not much higher than the melting point, 
fhe first effect would preponderate This is strikingly 
illustrated in the case of water the pressure coefficient 
of viscosity of which is negative up to 32° C that is 
even at temperatures much higher than that of 
maximum density C V Raman 

2 10 Bowbazaar Street, 

Calcutta, March 15 


Green and Colourless Hydra 
In Nature of April 7 a short account is given of 
the interesting experiments made by Goetsch on the 
conversion of the green Hydra into a pale Hydra 
Some vears ago I observed what may be called a 
natural experiment of the same kind At the south 
end of the tunnel that conducts the water supply of 
Manchester from Lake Thirlmere under Dunmail 
Raise to the Grasmere valley there is a small settling 
tank, and on the walls of this tank I found a very 
large assembly of milk-white Hydras An examina- 
tion with a pocket lens led me to the conclusion that 
they were only a white variety of the common Hydra 
vtrtdts and were probably tne offspring of parents 
Uvmg in the tunnel Tnese white Hydras were 
evidently enjoying the full vigour of life 

SYDNEY J Hickson 
The Umversity, Manchester, April ii 
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Single Crystals of Aluminium and other Metals 

With reference to Prof Porters letter in Nature 
of March 17, p 362 the accompanying photographs 
(Figs 1 and 2) may be of interest They illustrate at 
a magnification of 100 diameters the type of fracture 
obtained when a drawn tungsten wire consisting of a 
single crjrstal is broken in tension The fracture is 



fru a -Stmt* tfienmcn photogriphed in a plane at right %nKles to 
that of I <th)wing no reduction in diameter in tnis plane 


always of the wedge type the wire being very greatly 
reduced in di imeter m one plane lyhile it suffers 40 
appreciable reduction in the plane at right angles 
The photographs show the same specimen after 
fracture taken from two planes at right angles The 
diameter of the wire was o 05 mm 

C T Smithells 

Research I-al>oratories 

General Electric C o Ltd 
Wembley Marcli 20 


Stirling’s Theorem 

A SMALL modification tf the proof given by Mr 
Strachan in Naturl of March 24 p 307 leads to an 
asymptotic senes for n ' rather more convergent than 
Stirling s The symbol n 1 standing generally, for 
r(n +i), we have 

log (n +i) ! -log (n - J) I -log (n + 4 ) 

Hence, by Taylor s theorem, 

( D* D‘ \ 

0-^3-1 + 24-51- ) lognl = log(n + 4) 

lognl=(i- 5+ 7^^- )log(«-H4) 

«1 =n/ 2 x(^) 

xexp (- 23 (w+^)'^ 288 d(l™|)*'' )' 

the constant in the integration being determmed as 

before 

Stirlmg’s first approximation, ‘Jim n^e *, makes 
11=0922, whilst v^ir((n + 4) /«}"+* makes 11=1028 
and so 18 a little closer H E Soper 

8 Causton Road, Cholmeley Park, 

Highgate N 6 
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Selection and Segregation 

In view of recent discussions m the columns of 
Naiure, the following remarks may be of interest 

Charles Darwin did not explore for himself the vast 
resources of the new territory which be discovered, 
nor did he traverse all the passages leading to it 
He allured to brighter worlds and led the way ’ 
In doing so it is possible that be did not amve at 
the point of disentangling the qualitative from the 
quantitative implications of selection It will bo 
remembered that his theory was followed by long 
discussions on What is a species ? ’ 

Natural selection is mainly qualitative, while 
specific differences are essentially quantitative If 
Darwin can be said to have missed this distinction it 
was because he could not anticipate all the objee 
tions that might be brought to bear upon his mar- 
vellously fruitful concept Moreover, quality and 
character often appear without any obvious separa- 
tion and m all cases the mind has to be addressed to 
the task of discrimination 

It IS the province of Mendelism or genetics to deal 
with the analysis of unit characters and to exploit 
favoured individuals Natural selection is concerned 
with the combination of characters, internal as well 
as external and with the preset vatum of favoured 
races Combination of charactirs gives quality to a 
genus segregation of characters imparts novelty to 
a species Mcndehsin and Darwinism clearly belong 
to different categories ttiough of course they meet 
on the common stamping ground of heredity 

Natural selection is the directive force which con- 
trols the motive impulse of evolution and holds it 
within bounds It thus becomes to our view the 
guardian of mutations the custodian of i hange that 
is to say, It provides an automatic control over the 
fitful mutations of the organism The four pillars of 
organic evolution — struggle survival mutation and 
adaptation — are properly orientated by natural selec- 
tion This operates m cerlam directions under certain 
conditions of climate and ( ontact it is the chain of 
events which assigns an organism to its place in 
Nature Nevertheless, the simple thesis had not been 
excogitated before it was expounded by Darwm It 
was a permanent gam to knowledM which can never 
be repeated, like the discovery of the circulation of 
the blood by Harvey and the biogenesis of reproduc- 
tion by Redi 

Darwin gave us a theory of qualitative evolution 
by the natural selection of sjxintaneous variations m 
the open Survival for an hour or for an a.on implies 
unconscious selection for the time being On the 
other hand Mendel gave us a quantitative law of 
alternate mhentance of contrasting characters under 
culture A single example, expressive of many, may 
serve to brmg the distinction between mtnnsic 
qualities and gross realities into crude relief 

Leaf mimicry is one manifestafion of interrelation 
of plants and animals, of which floral mutation and 
stick and twig shapes are others It is a quality so 
intangible that it may be called into question even 
when most obtrusive Individual observations are 
therefore of little moment until confirmed The leaf 
butterfly (Kallirtia) and the leaf insect (Phylhum) 
resemble a leaf m different senses — ^the former ver- 
tically, the latter horizontally — the recogmtioa of the 
resemblance m these classic examples being old- 
established Some years ago (" Spolia Zeylanica," 
II, 1904) it was my pnvilege to bring to scientific 
notice for the first time the behaviour of a leaf fish 
(Platax) in Ceylon Similar observations on a species 
of»,Platax m the Philippines have smee been recorded 
by Dr Th Mortensen of Copenhagen (Vuiensh 
NO 3792, VOL. in] 


[Mav $, 1933 


Mtdd fra Dansk naturhisi Foren , Bd 69, 1917* 
P 63 ) 

Admitting the existence of leaf-mimicry in diverse 
planes and orders, we can only begin to explain it 
on the basis of natural selection, the leaf sliape being 
desirable and attainable when other contributory 
factors are equal Arthur Willey 

Department of Zoology, 

McGill University, 

Montreal April i 


Distribution of Megallthic Monuments 

In Natorf of March 31, p 442 reference is made 
to Mr W J Perry s speculations upon the builders 
of megalithic monuments Perhaps you will be good 
enough to find room for some criticisms There 
is a real danger that the scientihc study of archaeo- 
logy may be overwhelmed by the tide of theorising 
which IS now flowing so strongly in this country 

Mr Perry believes that the builders of megalithic 
monuments chose to settle in those regions which 
furnished natural supplies of what the note in Nature 
terms precious metals and other \aluables ’’ If 
so then why did so many of them , settle in the Cots- 
wolds, where natural flint is almost non-existent, 
and where no metals occur ? In this region — in the 
counties of Gloucestershire and Oxfordshire — there 
ire hfty-six I ong Barrows, which Mr Perry rightly 
includes within the class of megalithic monuments 
Why are there more than twice as many Long 
Barrows in Gloucesterslure alone as in all the other 
flint producing counties of East and South-east 
1 -nglind ’ — The Fast Riding of \orks, Lincolnshire 
(none), Norfolk (none), t ambndgeshire (none) Essex 
(none), Herts (one), Bucks (none), Beds (two), 
Oxfordshire (none m Chiltcrns) Surrey (none), 
Sussex and Kent (perhaps a dozen at most between 
the two) If it was flint that determined their 
settlement areas, there is more to be found in any 
single parish of any one of these counties than occurs 
naturally in the whole of Gloucestershire 1 Why, 
further, is it that there is not a single Long Barrow 
within forty miles of Gnmes Graves, the great 
Neolithic flint-minmg district of East Anglia, and 
no megalithic monuments withm a hundred miles ? 

But the greatest difficulty is m Mr Perry’s suggesr 
tion that the builders of megaliths travelled in search 
of metals There is no evidence that the builders of 
British megaliths knew of or made any use of metals 
Not a single fragment of metal has ever been found 
in a megahthic bunal chamber in England, Wales 
or Scotland Accordingly, the opinion of archaeo- 
logists for half a century has been that all megalithic 
burial-chambers (includuig those m Long Barrows) 
are neolithic , and there is no evidence of any sort 
to suggest that this opimon is erroneous, much less 
to prove it wrong 

Some controlling factors in the distribution of 
Long Barrows over a part of England and Wales 
were suggested in Ordnance Survey Professional 
Paper No 6 The facts upon which my conclusions 
were based were presented fully, both in tabular form 
and upon a map (O S quarter-inch. Sheet 8) For this 
region the facts — about a quarter of them new to 
science — are not available elsewhere When the 
survey of England and Wales, is complete, it will be 
time to draw conclusions altout the country as a 
whole Until then, those interested would be-, 
serving science better by assisting m the collection 
of facts than by indulging m premature speculatum 

t O G S Crawford " 

Ordnance Survey OflELce, Southampton, t 

Apnl 14 , f 
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The Surface Movements of the Earth’s Crust ' 

By Prof J JoLY, FRS 


T he land surface of the globe has been, for the 
most part, many times covered by the sea m 
the course of geological time The mountain ranges 
of the earth, as now known, have only recently at 
tamed their present elevation , other mountain ranges 
formerlv existed which have now been all but obliter- 
ated by the remorseless effects of denudation 

It IS important that we should study for a little 
what happens when a great mountain range is developed 
on the surface of the globe There is a long period 
of preparation for the stately event , a period many 
millions of years m duration First, there are signs 
of unrest in the solid land of the continents The se<i 
rises on the coasts and transgresses on the wide lands 
within, vcrv gradually stealing over the lower levels 
This process may not be steady and continuous There 
may be periods of retreat followed by periods of 
advance, but alwavs the land, as a wliolc, goes on sink- 
ing deeper and deeper into the sea Many millions of 
square miles may be covered with the shallow seas — 
perhaps to a depth of two or more hundred fathoms — 
so that a considerable portion of the land area of the 
globe may become sea before the downward movement 
ceases This transgression is a slow process , so slow 
and long-endurmg that, while the submergence lasts, 
great depths of sediment accumulate in the traiis- 
gressional seas 

Then at length there comes a resurrection The 
land begms to emerge , but not the old land which 
went down Where the great accumulations ol sedi- 
ment had been, mountain ranges arise In short, 
what arises from the ocean grave is a crushed and 
wrinkled world, shattered by faults and ovei thrusts 
and exhibiting every evidence of great horizontal 
compression One attendant of these events is the 
outbreak of volcanoes and floods of lava wellmg out 
of fissures m the earth’s crust The latter generally 
appear along western coasts, or to the west of the 
new-born mountain ranges 
These events draw to a close when the land has 
attamed its former elevation, more or less There 
IS then a new era of geological history — a long era of 
organic progress, lastmg many millions of years, durmg 
which mmor oscillations of the crust and local deforma- 
tion mav occur This is a period of active denudation 
The last-born mountams are degraded by denudation, 
and their sediments collected into the great troughs 
or geosynclmes, and the sublime but unreasoning 



of the earth Certain world-revolutions are generally 
accepted — although geologists are not all agreed as 
to their number — as compnsed in the period of 150 
or 170 million years which the sutistics of denuda- 
tion and the record of thorium lead ascribe to the age 
of our era Four or five world-revolutions appear to 
enter mto that time mterval Thus 30 or more 
millions of years may, tentatively, be ascribed to the 
genesis and consummation of a world-revolution 

KJ From a public lactura delivered under the aueplcaa ol the Royal Dublin 
SoctetyouMardby 
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From these broad features of geological history it 
IS evident that some source of unrest, acting upon the 
surface of the earth, which periodically recuperates its 
strength, runs a course involving an enormous ex- 
penditure of energy, and then dies down mto quietude, 
must exist What can this source of unrest be ? 

In the science of isostasy we are confronted with the 
strange fact (for fact it undoubtedly is), that the lands 
of the earth — firm as they may appear — are yet float- 
ing like rafts or pontoons on a yielding substance far 
beneath Now, the continents are built of rocks, 
such as granite, gneiss, sandstone, etc , and in the 
same wav as the sea-water must be denser than the 
icebergs which float upon it, so the substance which 
buoys up the continents must lie denser than granite 
and ctiemically similar materials 
Wc get a very sure guidance as to the nature of the 
sustaining substance in a direct and simple way by 
paying attention to the nature of the lava which is 
pouitd out m enormous volumes on the surface of 
the land dunng times of revolution 1 liis substance 
comes up as a thin and very fluent liquid It may 
flow for so or 60 miles over the ground before con- 
gealing It solidifies to a black and heavy solid— basalt 
There appears to be no doubt — and m this many 
petrologisis are agreed — that basalt is the primary 
rock magma upon which the contuients float and 
which buoys up the great oceans of the earth Just 
beneath continents and oceans it forms a laver over 
the whole earth — layer to which isostasy ascribes 
a depth of some 60 to 70 miles This substance 
basalt, therefore, plavs a very important part in the 
surface history and physical phenomena of the globe 
Piimarily, and mo>t important of ill, we know that 
It contains a small quantity of radio-artive substances 
No basalt ever examined failed to res e il this fact These 
radio-active substances continually evolve lieat We 
know of no conditions which can < heck or m any way 
alter or modify, this ceaseless evolution of thermal 
energy Hence we must recognise that m every 
cubic centimetre of this great magmatic ocean upon 
which the continents and seas float there is a source 
of slow thermal evolution 

Keeping in mmd that the central problem to be 
solved with respect to the great hind movements 
affecting the surface of the globe is to account for 
the great outbreak of igneous activity and crustal dis- 
turbance all over the surface of the earth everv 25 
or 30 million years, we naturally ask if the perennial 
supply of radio-active heat may not furnish the 
explanation 

The thermal properties of basalt under ordinary 
conditions have been fairly well exammed At a 
temperature of 1150° it softens, at 1225° it flows 
freely, formmg a very mobile but heavy liquid In 
passing from one state to the other there is a 
volume increase of about 10 per cent of the initial 
volume This may be a rather excessive value It 
IS not less tlian 6 per cent 

Now, the fact that the basalt in these great floods 
reached the surface m a fluid state is adequate proof 
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that It was at a high temperature m the regions deep a very slow proces' Beneath the contments even 

down from which it came This is its condition this means of escape is almost closed, because the base 

generally all the world over during times of revolu- of the continents possesses a high temperature, ansmg 

tion There are manv reasons for believmg that at from the radio-active content of the continental 

the present time it does not and cannot generally materials themselves Beneath the ocean, a few 

exist in the fluid state , although deep pockets of the miles down, the conditions become much the same 

fluid magma must probably exist at all times through- Thus the solidified magma must conserve practically 

out the magma-ocean and beneath the continents, all its heat-gams When fusion becomes general con- 

there extends for a very long period after a revolu- vection begins, as well as other movements later to be 

tion a shallow layer of the melted rock Generally referred to The escape of heat beneath the oceans 

throughout the deep isostatic layer it possesses the becomes then relatively rapid 

characters of a plastic solid and is yieldmg enough But now notice the effect upon the contments of 

for the continents to float upon it The addition of this reversion to the solid condition When the basalt 

a certain known quantity of heat to each gram of the regams the solid state it also regains its original density , 

highly heated basalt will convert it to the liquid state and the land regains its origmal buoyancy The 
We know, as the result of many experiments, the contments must now rise agam to their former altitude 

quantity of radio-active substances in basalt Samples alxive the sea They are as ships passing from the 

from various great lava flows and volcanoes have Ijeen river to the ocean,. The waters which flowed m upon 

examined There are certam variations m the quanti- the contments durmg the slow process of the melting 

ties observed from one great flow to another Taking of the basalt must recede again as the basalt re- 

a mean we can calculate the quantity of heat which solidifies Hence a final great phase of geologic change 

would be generated, say, in one million years m each finds explanation m the physical properties of the 

gram of the basalt Briefly stated, the results of basaltic ocean and its inevitable thermal changes 

our in\ cstigation show that the heat accumulated m We can only discuss with any degree of definiteness 

about 2? million years would suffice to turn the solid the events progressing m the upper region of the great 

basalt, nearly at its melting-point, mto a liquid basaltic ocean For the depth of this ocean is prob- 

1 he first effect of this change will be a considerable ablv not less than 6o miles, and the pressures pre- 
expansion in volume and correspondmg loss of vailing m such depths greatly modify the behaviour 

density and buoyancy For, as has been stated, the of substances experiencing accession or loss of heat, 

solid basalt near its meltmg-pomt expands some 6 but there is no reason to believe that any effects to 

to 10 per cent of its volume in changing to the liquid which reference has been made will be seriously modified 

state The result upon the contments is easily in- On the contrary, the effects, so far as we can infer 

ferred When a ship sails from the salt water of the them, of great pressure m the depths appear to bring 

ocean mto a river of fresh water it sinks a little , so events still more mto harmony with geological observa- 

aiso the contments will sink a little The waters of tions and inferences 

the ocean will therefore transgress upon the lands, From what has been stated we see that the reason 
advancing century after century as the basalt changes for the long time intervals between the epochs of world- 

its state, as we know happens m periods precedmg wide revolution is to be found m the smallness of the 

a revolution Hence the earliest phase of geologicfd quantity of radio-active substances existing in the great 

change finds an explanation m the meltmg of the sustaining magma supporting the continents and the 

basalt which floats the continents - oceans On an average, it takes some 25 millions 

But other consecutive consequences follow For of years for the change of state to be brought about 
when, all over the earth, beneath contments and attending which the continents must sink and the 
oceans, there extends a deep sea of melted lava, it is waters transgress upon their surface Then some 3 
evident that conditions arise favourable to greatly to 5 millions of years may be required for the stored 

increased volcanism both on the land and over the radio-active heat to be again dissipated The cycle is 

floor of the oceans therefore accomplished in, say, 30 millions of years 

The melted basalt will agam lose heat and revert These figures are given merely as suggestive of what 
to the solid state It mav take 3 to 4 million years for might prevail Various causes, which cannot be dis- 
this to happen, but happen it must For liquids part cussed, may modify them 

with heat much more quickly than solids, just because We live at a period immediately succeeding a very 

circulation can go on m them Now the basalt, where great world-revolution The lava ocean has lost its 
It laps agamst the rocky floor underlymg the oceans, heat of fluidity for the most part, and the continents 
loses Its heat far more rapidly than r^io-activity can float upon the basalt sea as upon a plastic or viscous 
supply It It probably melts away a good deal of body nearly at its melting temperature These con- 
the ocean floor m the process of partmg with its heat ditions are really verv wonderful , but the explanation 
The ocean floor is very probably, almost certamly, of our immunity is simple The melting-point of the 
also basalt Possibly this floor becomes very thm contmental rocks is from 200° to 500° higher than that 
mdeed m the course of the long period during which of basalt Again, sohd rock conducts heat badly 
the great ocean of lava is retummg to the solid or Hence little or no heat reaches us from the fiery ocean 
plastic state beneath 

It will be understood that the change of state has We have next to consider if we cannot find an ex- 
completely altered the conditions of heat-loss, the planatton of mountam-building and volcanic phenomena 

? UB of heat per gram remaming the same at all times as involved m the changes we have been discussing, 
he solid basalt can only lose heat by conductivitv — We know that the ocean tides are due to lunar and 
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solar gravitational attraction Oceanic tides are com- 
paratively feeble phenomena , for not only is the ocean 
shallow and obstructed by land, but also water is a 
fluid of low density But during times of revolution, 
just beneath the continents and oceans, there comes 
into existence a vast and far deeper ocean, composed 
for a great part of a highly fluid substance having 
a density three times that of water We seem to have, 
therefore, good and sufficient reason for expecting 
greatly intensified tidal phenomena to arise during these 
times So also a precessional force must act with 
intensified effect in periods of revolution Both these 
forces tend to retard the surface crust of the earth m 
Its diurnal rotation from west to east , that is, they tend 
to hold It back a little from partaking of the general 
easterl} rotation of the globe The effect is greatest 
in equatorial regions 

Fig I shows, to an exaggerated vertical scale, a 



fir I > Diagram of continental borOt'T %ertion W to L 


portion of a continent seen in section, along with a 
part of a neighbouring ocean, both floating ujxin the 
basaltic magma West is to left and east is to right 
We must imagine that the lower, more viscous part 
of the magma possesses the full west to cast angular 
velocity of the earth , but the continents and oceans 
and upper layers of tl e magma are, in virtue of the 
westerly forces just referred to, not moving quite so 
fast in that direction They respond, m fact, to the 
forces urging them westward We perceive that this 
involves, of necessity, an east-going force or pressure 
acting ypon the submerged parts of the continents, and 
more especially upon the more deeply submerged parts , 
that is, upon the displacements required by isostasy 
to float the greater raised features of the continents 

The diagram is intended to illustrate the effect of 
the magmatic pressure with reference to mountain 
building We have already seen that mountain ranges 
arise where great depths of sediment collect for long 
ages These accumulations may amount to several 
miles m depth , the sediments pressing down the 
crust as they collect 

It is well known that this process creates a linear 
area of weakness in the floating continent We can 
picture what happens The great load bends down 
the crust, forcing it deep into the hot magma It 
becomes seanjed with gaping vents and cracks, ex- 
tending parallel with the axis of the trough into which 
the magma forces itself 

Now, if a horizontal force acts upon a continent 
affected with such an area of weakness, this part yields 
first and the sediments are crushed and forced both 
upwards and downwards The part that rises up 
forms the mountain range, the part that is thrust 
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downwards acts as compensation or buoyancy, which 
serves to float the mountain The one adjusts itself 
to the other The mountains slowly sink or rise till 
there IS equilibnum Thus in course of ages, wt get the 
floating mountain range It will be perceived that the 
volume of the downward displacement is much greater 
than the mountain range This is because the density 
of the crust does not differ greatly from that of the 
sustaining magma 

Such great ranges as I lie Cordilleras of North and 
South America rose up out of troughs of sediments in 
this manner They were specially favourably oriented 
to receive the easterl v pressure of the underlying 
magma, and, correspondingly , they are in many respects 
the greatest mountain developments of the globe 

However, while it seems easy to understand that 
the formation of mountain ranges directed more or less 
north and south might arise in this manner, it is more 
difficult to imagine chains of mountains like the Hima- 
layas or like the Pyrenees onginating in the west- 
to-east force arising from tidal or precessional effects 
This brings us to the consideration of the possibility 
of the continents having shifted their relative positions 
during geological time 

Many are now weighing evidence for and against 
such extiaordinary possibilities as to whether the 
Atlantic Ocean is not a comparatively recent innova- 
tion , whether New Zealand was not recently de- 
tached from Australia, and India from the eastern 
shores of Africa, and so on Before this interesting 
question arose biologists and geologists generally got 
out of their difficulties by assuming the former exist- 
ence of land connexions or “ bridges ” which subse- 
quently “ foundered ” and disappeared 

Now according to the present explanation of the 
surface movements of the earth, the foundeiing of such 
“ bridges ” would be difficult to realise, for they are 
of lower density than the basaltic magma upon which 
thev at one time floated So that it becomes very diffi- 
cult to imagine the former existence of these bridges 
Not only is this the case, but also the present theory 
certainly suggests that differential mosements of the 
continents might quite possibly have taken place I 
do not mean to convey that these supposed great 
movements necessarily arise out of our theory, but it 
IS at least remarkable that a theory which appears to 
explain much — and on a basis which can claim to be 
more than merely by pothetical— should offer what may 
be regarded as a vera causa for continental drifting if 
other considerations require it The continents during 
times of revolution become acted upon by forces tending 
to move them towards the east , and, what is even more 
relevant, these forces must of necessity be different m 
intensity from one continent to another In fact, 
the magmatic drive applied to a continental mass 
depends upon the depth of its immersion and also on 
the existence of great displacements extending down- 
wards into the deeper parts of the magma 

Another consideration in favour of continental 
drifting must bt taken into account The continents 
become acted upon by these forces only during the 
period of magmatic fluidity We saw that this fluidity is 
ultimately lost, mainly m consequence of heat escaping 
through the ocean floor , this floor being probably more 
or less melted away during the process It may be 



6o6 


NATURE 


[May 5, 1923 


that the reduction m thicknessfof the ocean floor is 
carried so far as to remove what is really the main 
obstacle to differential continental movement — ^the 
existence of a strong and rigid ocean floor, holding the 
continents immovably fixed to one another 

We return for a moment to the problem of the 
elevation of such ranges as the Himalayas, which 
trend more or less east and west We are now pre- 
pared for the possibility that the explanation of these 
events was due to a certain small amount of con- 
tinental movement It is a fact that tidal and pre- 
cessional forces are greatest in equatorial regions 
May It not have been that the great continent of Africa, 
experiencing the effects of this, rotated just a httle, 
Its southern extremity moving eastward , and so also 
for Peninsular India , so also for the Spanish Penin- 
sula ? A small turning movement, crushing the ancient 
geosvnclines, would suffice For, after all, the greatest 
mountains are but very tiny wnnkles upon tihe surface 
of this huge world 

The outflows of lava on the western coasts of the 
continents, or to the west of great mountain masses, 
or brought up by the downward faulting of rift valleys, 
to which I have already referred, seem to give us direct 
evidence of the magmatic pressures of which we have 
been speaking The injection of lava into the great 
mountains, or its ejection from lofty volcanoes, finds 
explanation in the great volumes of included basaltic 
magma which are taken up in the crushed and shattered 
sediments of the gcosynclines when these are floated 
up from the depths of the earth’s crust 

In the foregoing remarks I have endeavoured to 
trace, on the basis of isostasy and radio-activity, the 
existence of cyclical changes, prevailing in the isostatic 
layer, which are in harmony with the observed recur- 
rent world-revolutions While a certain grand sim- 
plicity in the nature of these events, and the existence 
of a general resemblance between the character of one 
revolution and that of the next, permit of this treatment. 
It would be an erroneous inference that the physical 
events of historical geology are concentrated in the 
relatively brief periods of world-wide mountain-build- 
ing For in truth an endless succession of minor 
changes have affected the crust of the earth Between 
the great revolutions transgressions of the ocean have 
occurred over considerable areas Crustal warping, 
and even mountain elevation of lesser ranges and 
batholithic invasion of the crust, as well as renewed 
volcanism, have not been uncommon All the esents 
of the greater revolutions may appear locally, and 
always on a lesser scale 

In point of fact, these lesser, inter-revolutionary 
events are, probably, part of the primary phenomenon 
and owe their existence to energy concerned with the 
genesis of the former For consider that during millions 
of years the continental crust, throughout every part 
of It, has been subjected to those same enormous 
stresses, vertical and honzontal, that served to uplift the 
Cordilleras to heights of more than 20,000 feet , and 
that, at the time when the floor of th** ocean congealed 
around the continents and tidal effects died out, the 
vast volume of the land was left deformed by these 
great stresses, strained, often to fracture wherever 
rigidity prevailed, and with isostatic adjustments pro- 
foundly disturbed 
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The inter-revolutionary penods of geological history 
must witness the readjustments necessitated by this 
accumulation of potential energy Areas of low 
resistance — t e the geosynclines, the volcanic areas, 
or recently deformed regions— must expenence the 
concentrated results Moreover, all the conditions 
for very prolonged continuance of these minor 
activities exist For there is no other way in which 
the accumulated energy may find relief save in crustal 
disturbance or readjustment It will be slowly doled 
out for ages as the effects of denudation call upon it, 
or as thermal events give it occasion to intervene, for the 
cooling of the magma beneath the continents must be 
extremely slow Sheets of melted lava must underlie 
them, throughout almost the whole of geological 
time, although deeper down there may be comparative 
rigidity 

It will be apparent from all this that there is nothing 
unaccountable either in the existence or nature of 
mter-revolutionary events On the contrary, we may 
say that their absence would be highly unaccountable 
Even more, I think that as we study these events we 
must conclude that they cannot represent more than 
a fraction -“of the stored energy attending a great 
revolution 

This leads to the energy question at large Whence 
does It all come ? To answer fully that question would 
lead us back over much of the ground we have already 
pursued But as regards energy other than radio- 
active we may briefly answer “ From the rotation 
of the earth ” And is it not adequate ? Look at the 
diagram of an earth-sector (Fig 2) , with a floatmg 



crust 20 miles thick and an isostatic layer 70 miles 
deep Consider how petty are the crustal energies 
contrasted with the stored energy of the globe, built 
as It IS out of matenals twice as dense as the conti- 
nental rocks, and possessed, even to-day, of a surface 
velocity of 1000 miles an hour 
In Its biological aspect how great and wonderful it 
all IS ! The living being working out his destiny on 
this poor raft, unknowing of the fiery ocean upon 
which lus world is floating unknowing of the inevit- 
able sinking and uplifting which in truth largely 
control the destimes of his race Death-dealing forces 
all around, and yet the light of life shining age after 
age upon the earth 
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Water-Power in the British Empire > 

By Theodore Stfvfns 


T he Water - Power Committee of the Conjoint 
Board of Scientific Societies in its various reports 
has ably summarised the information on water power 
available throughout the British Empire, and the Board 
of Trade Water-Power Resource Committee and Sub- 
Committee have dealt with the British Isles in a 
similar way Canada has done more measuring of 
those resources than any other part of the Empire 
Canadian water-powers m service, catalogued in 
Water Resources Paper Number 27, numbered, in 


There have been, within the last twenty years, water- 
plants installed in twenty different places, m every one 
of which after the capital was spent there was a rude 
awakenmg to the fact that the quantity of water neces- 
sary for the work undertaken was not available A 
^otal of 25,000,000! has been spent in those twenty 
places, and lias proved financially unprofitable Much 
more capital has elsewhere been profitably invested 
Many other water-powers have proved successful 
Enough has been said to show that reasonable caution 



33 ^ developed water powers Of these the 
summary, arranged by me under the di ferent heights 
of falls, shows 

43 were working with heads of water between s and 10 lect , 
47 at heads between ii and 15 feet 
84 „ , , 16 30 

84 31 .. 70 

With thesQ figures before us, development of any 
head of water that may be available can be justified 
from past experience , but it is a great mistake to 
conclude that sufficient powM- can be developed from 
a stream until all the details of the problem have been 
fully studied 

• Sub»t«no« of two loctures delivered at the Royal ImtituUon on March 
I and 8 when illustrations of the important waterfalls in each part of the 
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necessitates efficient preliminarv study before capital 
IS invested 

Another note of caution refers to the distance that 
It is economical to transmit power For example, it 
would not pay to generate hydro-electnc power to 
supply a lighting load 7 5 to 100 miles away, if there is 
a coal-mine near the consumers’ end of the transmission 
Ime , nor is it practicable to undertake to supply 
separate villages and farms on the Ime of a high-voltage 
transmission, because it costs many thousands of 
pounds to tap power from a high-voltage line, and the 
small consumption m village and farm cannot possibly 
pav the interest on this expenditure It would be un- 
necessary to make such comments if this uneconomi- 
cal arrangement had not been senously advised by 
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engineers whose experience evidently did not include 
such elet tru dl details 

Seventeen vears ago it was suggested that Victoria 
Falls (I'igs I and 2) would supply Johannesburg, and 
I have preserved a copy of the original prospectus of the 
companv , including a map of the proposed transmission 
over a distance of 600 miles from the water-power across 
and into coal mining districts The companv which was 
then floated has paid handsomel> , but it wiselv burns 
coal and says nothing about water-power Lven the 
hotel at Victoria halls is lit bv an oil engine Similarly, 
if an examination is made of the super power zone in 
the United States, which embraces the great industrial 
area m the Eastern States, it will be found that it 
approaches within 200 miles of Niagara halls, where 
many millions of horse-power run to waste, but it is 


not suggested that power should be derived from 
Niagara for that super power zone 

It is also true that Niagara power is delivered 270 
miles from the Falls The selling price (by Govern- 
ment, without profit) in bulk to the towns at that 
distance is three times the selling price for similar 
power near the Falls There is always an excess of 
water at Niagara halls Under other conditions, for 
example, where summer flow is limited and cheap coal 
is available, it might be easy to prove that it is cheaper 
to generate electricity locally from coal than to transmit 
water-power so far 

Tidal power fascinates every one who studies it , 
and when our coal supplies are much nearer depletion 
than at present, it may be utilised on a large scale 
The Ministry of Transport published a scheme (since 
withdrawn) for developing tidal power on the nver 
Severn, and said that the power was so vast that it 
exceeded “ all the potential sources of inland water- 
power in the United Kingdom put together ” But 
two and a half times the power proposed for develop- 
ment in the Severn exists m other parts of the Bntish 
Isles, where it is free from the irregularity due to the 
variation in the times of the tides, and it can be 


developed for 5,000,000/ less in first cost than the 
estimate for that tidal power , the estimate, m my 
opinion was not half enough to do the work specified 
We might allow this scheme to rest in peace, smee 
the Geddes axe was first sharpened for use on the pro- 
moters of It , but, from time to time, it is brought 
forward as practicable If one reads the Intenm 
Report on lidal Power by the Board of Trade Water- 
Power Resource Committee, it will be seen that nothmg 
more costly than further investigation and study of the 
complications involved was recommended by that 
Committee , and the Electricity Commissioners dis- 
sociated themselves from any knowledge of the power- 
house, two miles long, with railway trains using the 
power-house as an economical bridge across the river 
We have an example of a corporation electricity 
supply being changed from a financial 
burden on the rates to a satisfactorily 
profitable undertaking m the report 
of the Chester electrical engineer, 
Mr S E Britton, bv utilismg a small 
head of water (which varies from 
nothmg up to 8 5 feet, because the 
tide comes up to the water-power 
plant’s discharge) In seven years, 
on a capital of 56,000/ m steam- 
plant, there has been a relative loss 
of 15,000/ , while 18,000/ capital 
invested in the water-plant has 
shown 82,000/ profit, leavmg a net 
profit of about 67,000/ , but it is 
essential to realise that this water- 
power cannot be utilised for a satis- 
factory statutory supply of electricity 
m Chester witliopt the steam-plant 
to produce current from coal when 
the water-power is not available (due 
to high tide or to insufficient flow in 
the nver) 

Shawmigan in Canada is an ex- 
ample of a beautiful waterfall con- 
cerning which, I believe, it was an Amencan who 
wrote 

At every waterfall two Angels stay. 

One clothed ip rainbows, the other veiled in spray 
The first the beauty of the scene reveals 
The last revolves the mighty water wheels 
And there those two fair sisters ever stand 
Utility and Beauty hand in hand 

To-day, instead of standing to be admired, “ Beauty ” 
is to be found voluntarily undertaking some useful 
work 

The water at Shawmigan Falls now flows down 
inside pipes Where, in the days of Beauty, only an 
occasional sportsman visited the falls, is to be found 
to-day a town of 12,000 inhabitants, amply provided 
with work and wages by the water-power which is 
utilised for various electro-chemical manufactures, as 
well as for supplying the cities of Montreal and Quebec 
with electricity 

I In Ireland the writer earned out surveys of the 
power available in the largest rivers, for the Irish 
j Hydro-Electric Syndicate and for the Water-Power 
I Resources of Ireland Sub-Committee under the chair- 
' manship of Sir John Purser Gnffith, and has shown 
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that It would be practicable in an average year thus 
to supply a demand three times as great as the present 
demand in the whole of Ireland for eleetricitv, and has 
■ecommended and shown the economy of linking up 
this supply to all important towns and cities , utilising 
existing steam-electric stations to supply current when, 
owing to drought, one summer’s flow of the nvcrs is 
too far below the average summer flow 1 he tombma 
tion IS like that at C hester, but on a much larger scale 

Suppose we allocate part of each of the rivers Shannon 
and Emc to the manufacture of carbide and of nitrogen 
fertilisers and operate this plant as fully .is the flow of 
water permits , with an average output we could mike 
in a year fertilisers containing 20,000 tons of nitrogen 
Each of these works would be of the size rc c oinmended 
as economical by the Nitrogen Products Committee of 
the Ministry of Munitions 

It is not elefimtely known how much nitrogen fertiliser 
tan be utilised within Ireland , hut there are m irkcts 
for carbide and for nitrogen fertilisers outside Iiclmd, 
so any excess over home requirements could hi ex- 
ported at a profit 

The nitrogen in various compounds used in a \car m 
the world amounted to 6cy4,6oo tons ^ pre War and 
1,219 00® Cons post-War (1919) Tliere is nothing 
excessive m recommending fi\.ition in Inland of 3 
per cent of the world’s annual pn-W.ir consumption 
of nitrogen 

Ihere would be work throughout the year, but more 
people employed at the chemical works in winter-time 

• Aiucncan Electro Chptnit Society s rr«He<ilinK'* Volume 34 


than in summer It is well known that about io,ooo 
workers leave Ireland every summer to do farming in 
Scotland and Pngland and return to their more eco- 
nomic il life in Ireland during the wmter-time For 
some of those there would be thus provided winter 
work in their own country , while, of course, there 
would be employment throughout the year for an 
appreciable number 

Ihere are nitrogen fixation plants near Niagara 
.ind at various other places in the world About half 
of the pre-W<ir consumption of nitrogen was in the form 
of native nitrate of soda Among the many important 
applications of water-power, the one in Tasmania, 
where the Plectrolvtic 7mt Co of Australasia, Ltd, 
utilises 30,000 horse power from tlie Tasmanian 
Government Pkint for the preparation of high grade 
zinc, IS worthy of especial mention 

More attention should be paid to the selection of 
industries tint require large .imounts of power, and to 
their establishment at sites where suitable water power 
IS available We cannot rci all too often the history 
of Niagara’s development Before electricity was a 
comme n i il form of energy, capital was inv csted (during 
the years 1853 to 1861) in making provision for direct 
witcr-power, m iS6t it was ready, hut it r.ui to 
w.aste for Un vears before the first consumer arrived 
in 1871 It w.is not until 1894 (forty-one years after 
the commencement lefcrred to) that a profitable 
amount of power was utilised Waterpower is the 
cheapest form of energy when fulH utilised twenty- 
four hours m the day 


Obit 

Prof J D van usr Waais 

W ITH Johannes Didtrik v.in der W.ials, who died 
on March 8 at Amsterdam at tighty-five wars 
of age, one of the great figures in the history of modern 
physics and physical chemistrv has passed .ivvav llis 
thesis on the continuity of the liquid and gaseous state 
was a revelation in the study of fluids, the remembrance 
of which was to glorify the golden jubilee of his doctorate 
next June, and after establishing it he continued for 
some forty vears to apply his efforts to the same subject, 
markmg the steps df his success by further bnlliant 
discoveries When the Nobel Institute honoured this 
hfework, van der Waais was still occupied rounding 
'(SB the comprehensive views science owed to him 
For about half a century he was in the front of the 
workers in the domain he had opened In the ten 
years which separate us now from then his forces 
began to give way, and later bodily and mental suffer- 
ings, borne with modest resignation, set in At last, 
only short visits allowed us to show to the venerated 
and beloved friend, whose heart we felt remained 
unchanged, what he had done for us 

Van der^ Waais was born on November 23, 1837, 
at Leyden’ ’ He was a self-made man who took ad- 
vantage of the opportunities offered by the University 
which he later honoured bv his cuiatorship It was 
not until he was thirty-six years of age that he wrote 
his thesis With it he himself opened the pencTd of 
Dutch science, which his elder friend Bosscha and he 
hoped to be one of the results of secondary education 
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In 1877, van dcr Waais became a professor at Amster- 
dam and beg.m to exert his great influence on the 
development of Dutch physics One of the chanccter- 
ixtic s of his highly admired teaching w as the introduc- 
tion of Gibbs’s great work to the chemists I vividly 
remember as an example of it how Bakhuis Roozeboom, 
to whose first experiments the Leyden phvsical 
laboratory h.id been in the position to give some help, 
obtained results, which were inexplicable until van 
dcr Waais came to give him the key to it in Gibbs’s 
doctrine of phases, his deep msight cleanng the way 
for Roozeboom’s brilliant work on the phase rule 
Very much was done by van der Waais for the Royal 
Academy of Sciences at Amsterdam Por twenty- 
four years he was the soul of the Board, and m 1896 
he even accepted the secretaryship of the Academy, 
a post which he filled until 1912 Here as every- 
where else he showed a never-failmg unselfishness and 
high conception of duty We owe to him the modem 
form of the Proceedings and their English translation, 
which he directed, both with an mcomparable energy 
The great efforts he bestowed on these periodicals have 
been well rewarded by the effect their stimulatmg 
influence had on Dutch science 

The scientific work of van der Waais forms a monu- 
mental whole of a special style Charactenstic of it is 
the intuition by which he introduced happv simplifica- 
tions and approximations leadmg to a high degree 
of qualitative agreement of his theories with Nature, 
which in the case of the law of correspondmg states 
rose even to a surpnsmg quantitative approximation 
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The first idea of the image of the fluid state which of liquefying the permanent gases (in his thesis van 
was gradually developed by van der Waals came to der Waals predicted that air had to be cooled below 
him when he combined the kinetic theory of gases - 158° C to be liquefied, which has proved nearly 
with the determmation of the cohesion m Laplace’s correct) and of attammg the naitr of temperature 
theory of capillarity With the aid of very happy This cannot be better illustrated than with the words 
approximations he built up the kinetic theory of the of our deeply mourned Sir James Dewar m a letter 
fluid state Such a simplification gave in the first to me, expressing that van der Waals was “ the 
place the calculation of a molecular pressure which master of us all,” “whom we cannot honour too 
represents the cohesion, and the result of the calculation much” All substances, except for small differences, 
led him to the profound conception that the molecules appear in the light of the law of correspondmg states, 
of the gaseous and the liquid state are identical and as van der Waals expresses it, as mdividuals of the 
exert identical , forces Secondly, he accepted as by same kind He liked to direct attention to the fact 
inspiration an exceedingly appropriate form for what that his friend Dewar had proved that, taking tem- 
would be the outcome of the calculation of the kinetic perature as a measure, hydrogen was, according to 
pressure at higher densities The smiple equation of lies propheev, a dwarf To read to van der Waals a 
state which he obtained m this way reproduced the report of the experiments which proved that helium, 
well-known diagram of Andrcws-Ihomson, as the though a very small dwarf, was yet well shaped, was 
representation of a series of stable and unstable states a happ) moment in my life, espei lally as the report 
of meclianical equilibrium It gave a deeper msight showed the profit derived from van der Waals’ law 
into the continuity of the liquid and gaseous state of corresponding states and at the end referred to his 
as well as a luminous explanation of the critical words that “ matter would always show attraction ” 
phenomena It stood even the crucial test which van As all normal substances are almost copies of the 
dor Waals only with apprehension undertook to apply same model, van der Waals was anxious to bnng his 
to It, that is, the calculation of the critical data of equation of state in closer approximation to this 
carbon dioxide of Andrews from the deviations from general model and to understand the differences 
Boyle’s law according to Regnault fiinding correct between the various substances To his pondenng 
values for these meant a great diseovcry 1 he various on the influence of association into double molecules 
thermal properties of fluids treated until then in on the deviations, we owe his theory of bmary mixtures, 
different chapters of physics proved now to be at which covers a yet vaster and more varied field than 
least approximatively contained in a smglc equation his previous discoveries It is especially this theory 

with onl> two specific constants, the volume and the to which, in connexion with the beautiful work of our 

attraction of the molecules, their molecular weights deeply mourned kuenen, I owe the strong ties which 
being given by their composition Later researches united me to van der Waals For many vears I went 

have proved, more and more, the greatness of the to his study at Amsterdam for a “ monthly private 

genius which led van der Waals to his equation of course,” that ls, a consultation on the Leyden work, 
state Even now it is the most appropriate one and 1 found van der Waals always at his table filled 
to discuss qualitatively the properties of fluids with papers, with the portrait of his wife, who died at 

Directly from this cm be derived the second great an tarty age, on the chair in front of him In these 
discovery of van der Waals, nameiv, that it is only hours it often occurred that from an unpublished 
necessary to introduce the reduced values of volume, calculation he could rightly predict some error to be 
temperature, and pressure obtained by dividing the found in the diagrams of the experiments , and it is 
values of these variables by tbeir critical values into from them that I have got an idea of the amount of 
the equation of state, to reduce this equation to the work from which his genius came to his intuitions 
same equation for all substances Simple as this It would occupy too much space here to refer m 

substitution IS, It took seven years before it was detail to the work of van der Waals, which groups 

Atnved at, and then only by van der Waals himself, itself around these three great discoveries I can 

who had been wrestling for a long time with the only pomt out that he tned to combine the theory 

explanation of the deviations between his equation of specific heats with tliat of the equation of state 
of state and reality He had followed many false and that m the end he was occupied with the very 
tracks m order to find some regularity in the devia- mterestmg problem of the influence of the conglomera- 
tions of the different substances, and had reached tion of greater number of molecules , that of quasi- 
the conviction that to compare substances they association Roundmg off in this way the chapter 
have to be considered in corresponding states , that he wrote m the history of science, he gave us, at the 
IS, at the same values of the reduced variables At same time, a glimpse of that chapter which the next 
that moment he found the law of corresponding states generation has to write, containing a rational applica- 
Its scope IS far wider thtin that of the equation of tion of quantum considerations in van der Waals' 
state It mvolves the bold idea that the thermal theory of the fluid state 

properties of all substances can be derived from those Not less than the extraordmary mtellectual gift? 
of a smgle one simply by numbers of proportionahty , which made possible his great life work, his friends 
and, what is ^marvellous, the law approximates more admired his severe culture of the ideal and his noMe 
closely to Ill^^re than the equation from which it is character We remember the pious heart, m whose 
•derived How much I was under the influence of its fnendship we rejoiced, and w^ a feeling of 
great importance as much as forty years ago may be sorrow at the loss of his presence, we give him li^ 
best judged by my takmg it then as a guide for my the tribute of our profound gratitude 
own researches It has h^ a great effect on the work H Kamerunob Onnbs 
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Dr Arthur Latham 

The medical profesbion has lost a somewhat striking 
personality by the death of Dr Arthur Latham at the 
relatively early age of fifty-six The son of a former 
Regius professor of medicine at ( ambndge who still 
survives, Dr Latham was brought up m a rulturcd and 
saentific atmosphere, while his Oxford degree implied 
the double advantages of the two older Pnglish Univer- 
sities He was elected assistant physician to St 
George’s Hospital m 1898, and there soon showed his 
ability in teaching and his always masterful and 
dommatmg personality A man of precise logical 
thought and of great determination he could ill 
tolerate mdefinitcness of view and indecision, and it 
is not surprising therefore that he had enemies as well 
as cordial friends 

AVhatever Dr Latham undertook, he midc himself 
thoroughly acquamted with, and it was foi lunate that 
the award to him of a prue for an cssiy on a tuber- 
culosis sanatorium early determined the chief trend 
of his work Althougli sanatoria for consumptives 
have not achieved all that was expected of them, 
this has been largely owing to their misuse under 
the pressure of the administration of the Nation d 
(Health) Insurance Act, patients being sent in large 
numbers to sanatoria, for whom tre itnunt in liospitals 
was indicated Dr I atham contributed other papers 
and small books on tuberculosis , he was a member of 
the Departmental (ommittec on lulareulosis, which 
laid down the lines on whieli the state anti-tubcrculosis 


measures were to be earned out , and m many other 
ways helped to brmg the anti-tuberculosis crusade to 
Its present advanced condition 
Of Dr Latham’s value as a medical politician, of 
the important work which he did to secure the firm 
btgmnmg of the Royal Society of Medicine, this is not 
the place to wnte , but tlic memory of his clear and 
mcisive speakmg, arising out of logical thmking, of 
his pertinacious advocacy of great causes, and of his 
success in advancmg the interests of preventive 
medicine, will not soon die 


We regret to announce the following deaths 
Prof Oustav Kohler director of the Mining 
Academy Clausthal for tlic years 1887-1914 and 
wlio h id t lught there since 1 880, at the age of eighty- 
four 

‘sir Shirlcv Murphy vice president of the Koial 
Sanitary Institute incl other scientific societies and 
for twenty two veirs Meilinl Ofheer of Health for 
1 ondon on \piil 27 aged sc' enty-four 

Dr Alfred Scholl a director of the Agricultural t x 
pcnmcntal Stftion Munster, and deputy editor of 
the Zettiihnjt fur Unhrsuchung der S^ahrungs- und 
Gtiiti'ismtUel on f ebru iry 12 at the age of forty six 
Mr If J Seaman for nian\ years gtneril director 
of the Atlis Portland ( ement Co New 'iork who 
was responsible with Huriv for mtioducing the use 
of coal dust in rotary tube fiirnacis for the burning 
of clinker on hebruarv 9 


Current Topics and Events 


Proi 1)1 Sini H who is to give i lecture at the 
Imperial College of Science and rechiiologv on May 7, 
on ‘ Problems of 1 und imental Astronomy and will 
lecture also at Manchester on M iv 9 and at Edinburgh 
on May i8 was a pupil of K iptci n s who was invited 
by Gill in iSgii to work for a time at the tape lb 
made determinations of tin parallaxes of several 
southern stars with the heliometer For his thesis 
for doctor of science at Groningen he presenteil a 
" Discussion of the Heliometer Observations of 
Jupiter s Satellites He has continued these re- 
searches and developed a new method for treating 
the mutual perturbations of the satellites and is 
still engaged discussing photographs taken at the 
^pe and Greenwich for the determination of the 
necessary constants After his return to Groningen 
Prof de bitter participated in a number of Kapteyn s 
investigations dealing with the dimensions and struc*- 
' ture of the stellar universe British men of science 
owe a debt to Prof de Sitter for giving during the 
War, before Einstein s work reached England, three 
papers in the Monthly Notices of the Royal Astro 
nomical Society wluch presented to English readers 
an account of the generalised theory of relativity 
Prof de Sitter has made important contributions to 
this subject and has examined the various cases 
where any astronomical verifications may be obtained 

In an article in the April Quarterly Review, Lord 
I Emle writes on " Victorian Memoirs and Memories ' 
f-) 1 ^ account of Huxley runs as follows " Mrs 
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Asquith who describes i meeting with Huxley at 
Jowttts, ind rein irks that he hul ibr jt him little 
of the jii^te mtbcu dois not appeir to have been 
favour iblv imprcsstd But Huxley wis not ilways 
the gUdntor To me he was irresisiiblv attractive, 
bcc.iust I fancied that I had taught a glimpse of his 
true outlook on life When T think of his destructive 
criticism I sec again the aiabcsque with wluch he 
had adorned the side of the first page of his article 
on Lux Mundi ’ lip tne margin ran a vine clad 
trellis on the top trowed the cock of theology, and 
towards him crept the fox of science 1 remember 
also discussing with him one of his numerous con- 
troversies ~I think the Gadarene swmc With the 
imperl int nee of compirative youth I expressed 
surprise at the quantity of vinegar and mustard 
which he mixed with the discussion of questions 
that to many people were matters of life or death 
‘ My dear young man ’ he answered, ‘ you are not 
old enough to remember when men like Lyell and 
Murcluson were not considered fit to lick the dust 
off the boots of a curate I should hke to get my 
heel into their moutlis and scr-r-unch it round ’ A 
wistful smile lit up his plain rugged face, as he 
added ‘ And they never seem to reflect what a 
miserable position mine is standing on a point of 
Nothing m an abyss of Nothing’ Ihe world saw 
much of the first mood, little of the latter " 

The council of the Zoological Society of London 
presented an eminently satisfactory report for the 
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last year at the annual general meeting on April 30 
There has been an increase of nearly two hundred in 
the number of fellows the additions to the collections 
are more numerous than in the preceding year, the 
result chiefly of the receipt of H R H The Pnnee of 
Wales s Nepal and Malayan collections the attend 
ance at the gardens maintains a very high level and 
the financial position of the Society is thoroughly 
sound The Proceedings have reached their pre W ir 
standard as to bulk the number of illustrations and 
the promptness of publication but the issue of 
Transactions has not yet been resumed An appre 
ciative reference is made to the work ot Mr Pocock 
whose resignation of the post of superintendent has 
lately taken effect Zoologists will learn with regret 
akin to dismay of the decision of the Society to cease 
publication of the Zoological Record owing to 
the inadequate support received The Society has 
rendered an invaluable service to zoological science 
throughout the world in having undertaken the 
responsibility of the Record for so long a period, and 
it IS a matter of grave concern that its efforts have 
met with so poor a measure of supjxirt The council 
-eports that excellent progress has been made in the 
construction of the new a<)u irium and it is hoped 
that this will be ready for opening in the lutumn of 
the present year A favourable report is given of the 
durability of the coloured labels painted m fusible 
enamel on tiles which were introduced last jear on 
the results ot special experiments and their use is to 
be extended as rapidly as possible The scheme for 
the instruction of school teachers which h is been in 
operation since 1910 has been suspended for the 
present as a large proportion of the I ondon school 
teachers have now taken idv intage of it 

Thl results of a conference of veterinary authorities 
convened by the Government of India at Calcutta 
in February last were summansed in the hme% of 
April 17 Anthrax infection in the case of East 
Indian wool, hair and hides is so serious that special 
attention has been directed to the subject Yet, 
according to the official returns, anthrax is a rare 
disease m India The cost of disinfecting wool is 
greater than its present value and the conference 
came to the decision that the agencies for notification 
of the disease in India must be improved, and that 
much skilled research and inspection are needed 
among the living animals m the country, if the disease 
IS to be attacked at its seat Surra, a disease of 
horses and camels, is now known to be due to a 
parasite of the group that gives rise to sleeping 
sickness in Africa luberculosis is proved to be a 
frequent cause of loss of cattle, but little is known 
as to its prevalence In short, “ veterinary educa- 
tion, veterinary research, and veterinary legislation 
and administration in India are wholly unsatisfactory, 
and it IS urgently to be hoped that the Government 
of India will give immediate and senous attention 
to the conclusions reached by the Conference " 

The meeting of the Illuminalimg Engineering 
Society on April 24 was notable for the large number 
of representatives of associations concerned with the 
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printing industry which attended to join in the dis- 
cussion of Mr L Gaster’s paper on the lighting of 
printing works Employers and employees joined 
m expressing appreciation of the importance of 
adequate illumination, and the Rt Hon C W 
Bowerman who opened the discussion, contrasted 
the attention that is now being paid to the subject 
with the neglect of past years Mr Gaster dealt very 
fully with the lighting of compositors benches, 
m ichine-rooms etc showing a number of attractive 
photographs taken by artificial light, and mentioning 
the values of illumination recorded in each case It 
would appear that recent experience favours the use 
of general lighting as compared with the “ patchy ’ 
local lights formerly customary, and pictures were 
shown of rooms flooded with light up to io-12-foot 
candles It was interesting to learn that the cost of 
lighting in general forms only about i per cent of the 
w iges bill m this industry which employs highly 
skilled labour Mr Gaster also put m a word for the 
requirements of the journalist who is called upon to 
read manuscripts it high speed and whose work often 
demands scrupulous accuracy Proper lighting both 
for proof readers and in the editorial rooms is most 
important and it is singular that in some large 
newspaper works this matter is neglected although 
the section of the building devoted to the actual 
printing processes may be relatively well lighted 

Proi J A Fleming University College Ixmdon 
has been asked by the British Broadcasting Company 
to broadcast an ajipreciation of the scientific work 
of Sir James Dewar on hriday evening May 4 at 
Q p M The mess ige may be heard by all having a 
wireless telephone set which can pick up from 2 I O 
in I ondon 

The eighth Guthrie lecture of the Physical Society 
of I ondon will be delivered on hridav May ir, at 
5 o’clock at the Imperial College of Science and 
Technology by Dr J H Jeans who will take as his 
subject " The Present Position of the Radiation 
Problem ” 

Prof J B I eathes, professor of physiology in 
the University of Sheffield will give the Crooman 
lectures of the Royal College of Physicians in June, 
Prof E H Starling, the Harveian oration on St 
Luke s Day, October 18 , and Dr John Hay, of 
the University of Liverpool the Bradshaw lecture 
in November 

It is stated by Dr Theiler in the Chermker-Zettung 
for March 20 that pure methyl alcohol is quite non* 
poisonous The poisonous nature of impure wood 
spirit IS due, not to the methyl alcohol it contains, 
but to the impurities which are present, such as 
allyl alcohol, allyl acetate, acetone, and their very 
poisonous homologues 

According to the Che*mker-Zett}*ng for March 2a, 
Prof G Tammann, of Gdttingen, has received the 
Bakhuis-Roozeboom medal of the Royal Academy 
of Sciences, Amsterdam This medal is conferred for 
researches connected with the phase rule, and was 
presented, for the first time, to Prof F A H Schreine- 
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makers of Leyden m igi6 Prof Tanimann will 
receive the medal personally at the May sitting of 
the Academy j 

Thf fourth of the senes of lectures on physics in 
industry, being delivered under the auspices of the 
Institute of Physics will be given in the hall of the 
Institution of Electrical h ngincers Victon i h mbank 
ment W C 2 on Wednesday Mav 0 at 5 30 p m by 
Dr J W Mellor, of Stoke on Ircnt who will deal 
with " Ihe Application of Physics to the Ceramic 
Industries ” Sir } J riiomson will preside No 
ticket of admission is required 

At the anmversvry meeting of the Royal Society 
of South \frica, held in Cape lown on Marth 21 the 
following officers were elected Pnsident Or A 
Ogg Hon fna'^unr Or L Crawfonl Hon 

General Siintary Dr W A Jollv , Monhers of 
Council Mr K H Barnard Dr J W Bews Dr 

J P Dalton Dr J D r t.ilehrist Or S H 

Haughton Dr J S v d Lingcn l>r T J Mu Kie 
Dr A W Rogers, and Dr S Shonland 

An address on The Worth of Science will be 
given at a meeting of the London Bianch of the 
Natioiicd Union of Seientihc Workers on Tuesday 
May 8 at 0 p M it the Birkbcek College Bream s 
Budding, EC by Sir Kit hard (iregory Ihe chair 
will be taken by Mr C b ( >ariand M P fhe 

meeting is intended primarily for immbirs of the 
Union who irt scientific workers in (lOvernment 
departments, but a cordial invitition is ixtended to 
non-members interested in the work of the Union 
especially those in public employment 

Ai'i>Lic\riONS are invited by the Sccretarus of 
the Royal Society for a Moselev research student- 
ship value 300/ pel annum for the furtherance 
of experimental research m pathology physics and 
chemistry or other branches of science but not m 
pure mathematics astronomy or any liraneh of 
science which urns merely it dtseribing cataloguing 
or systematising ' Ihe appointment will in the hrst 
instance, be for two years but it may, in exception il 
circumstances, be extended hurthcr pirtu ul irs ind 
forms of application are obtainable from the Assist int 
Secretary of the Royal Society Burlington House 
W t The latest date for the receipt of ipphcations 
IS Friday, June i 

The eleventh International Physiological Congress 
will be held in Edinburgh on July 23 27 and the 
following officers haye been appointed Pres'rftii/ 
Sir Edward Sharpey bebafer Freasurer Prof A R 
Cushny becreianes, Prof G Barger and Prof J C 
Meakins , Ai\ifiant Secretary, Miss Dorothy Charlton 
Those who desire to be enrolled as members are 
requested to 'forward their names and addresses, 
together with the amount of their subscription (25s ) 
to Miss Charlton, Department of Physiology, Uni- 
versity, Edinburgh, who will send on request particu- 
lars of hotels and lodgings, and all other necessary 
, informaUon Opportunities will be afforded for the 
exhibition of physiological apparatus 
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The Minister of Health has appointed the following 
committee “ lo investigate the comparative value, 
for the therapeutic purposes for which cocaine is at 
present used, of various possible substitutes and the 
evidence as to risk, if any of such substitutes becoming 
drugs of addiction " Dr J bmith Whitaker Dr 
N G Bennett Dr R W Branthwaite, Dr T 
Carnwath Dr J H Chaldecott Dr H H Dale, 
Mr r B Layton Dr G h Mctleiry, Mr R 
Poster Moon ind Sir NVilliam Henry Willcox The 
secretary is Dr E W Adams Ministry of Health 
to whom all comimmic itions relating to the work of 
the committee should be addressed 

1 iiL Postm ister General has appointed the follow- 
ing committee to consider broadc isting Major- 
General bir r Sykes (chairman) , the Hon J J 
Astor Mr I J Brown Assistant Secretary of the 
Post Office Sir Henry Bunbury Controller and 
Auditor Gcner il of the Post Office Viscount 
Burnham chiirmm of the Newspaper Proprietors’ 
Asbocution Dr W H Eccles, president of the 
Radio bocicly of Great Britain bir Henry Normvn 
Mr I C W Rcith general managir of the British 
Broadcasting Company , bar \V illiani Robertson ind 
Mr ( Ircvclyan The terms of reference of the 
committee art ‘ To consider («) broadcasting in all 
Its aspects , (6) the contract and licences which have 
been or m ly be granted (f) the action which should 
be lanen on the determination of the existing licence 
of the British Broadcasting Company [d) the uses 
to which Imindcasting may be put (i) the restrictions 
which should be placed on its user (fc development 
An article on Botulism in bcolland which 
appeal'd m Nan nr of March 24 p 415 referred 
to the difficulty due to breakages in heating gliss 
containers for potted meats so is to secure pre- 
ventive sUrilisition Dr (1 R Leighton, the 
author of the report described in our aiticle siys 
on this subject I hnd it is a common experience 
in the trade that glass cont liners i innot be heated 
ibovt iKiilmg point without the risk of a good many 
being broken Mr It 1 1 rink, clirec tor of research 
of tin Glass Research Association in a letter to us, 
urges that such statements are scarcely justified, 
and do not lake into account ' the strenuous efiorts 
that are being made to establish glass in its proper 
place IS the most suitable container for foodstuffs ” 
He adds Within the last month I have received 
information dealing with those properties and the 
use of gl is-> as a food contauier requiring pasteurisa- 
tion and sterilisation (the latter being at temperatures 
of 230° 250° F ) It IS shown that of more than 
400,000 gross of containers used, there was less tliaii 
o 25 per cent breakage causing a loss not exceeding 
two-thirds of that suffered by the use of tins ’ Also 
as ‘ the contents of tins are susceptible to fermenta- 
tion or decomposition there is great danger that 
ptomaine may be propagated or that soluble salts 
of Ictid may exist in the contents " 

Ihk Geological Survey of New South Wales is 
fortunately able to continue the publication of its 
valuable Records The last two numbers, vol x 
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pts I and 2, have been received, and contain some 
important communications, such as — ‘ Palaeonto- 
logia Novas Canibnae meridionalis , Occasional De 
scriptions of New South Wales Fossils,’ No 8, and 
presumably the last, from the pen of the late R 
Etheridge, junr " A Census and Index of the 
1 ower Carboniferous Bunndi 1 auna by Dr W N 
Benson Note on the Occurrence of Graptohte 
bearing Beds of Ordovician Age at Aalgogrin and 
Ariah Park by L h Harper , " Materials for the 
Study of the Devonian Paleontology of Australia, 
bj Dr W N Benson in which is included a useful 
bibliography, and a ( ensus and Index which will 
prove invaluable to students 

article on " The Present Situation in the Radium 
Industry, by H F Bishop in Scienre of March 23 
gives an interesting account of the influence which 
the discovery of a rich deposit of radium will have on 
supplies in the future Rich ore was discovered near 
Eli/abethv ille in the province of Katanga in 1013 
during prospecting work by the I'nioii Mint^re dc 
H lut K itsnga a Belgian corporation Before any 
dev elopments of the hnd could occur the War broke 
out Jhe secret was so well kept that no word 
reached the outside world until a very large plant 
for radium extr.iction hid been erected at Oolen in 
Belgium In spite of the fact that the ore is trans 
porter! 2000 milts tlovvn the Congo across the ocean 
to Antwerp, and then by rail to Oolen, its richness 
allowed of radium preparations being put on the 
market in the catly part of last year at i considerably 
lower figure than that at which it has been main- 
tained for some jears by the American companies 
As a result of conferences between the representatives 
of the American companies and the Belgian a joint 
selling org inisation has been formed We learn from 
the article that the question of a tariff to protect the 
radium industry of America has been discussed and 
apparently the decision taken that the preferable 
policy is one by which a lower price of the commodity 
will lead to its more widespread use 

Circulars Nos 120 and 121 of the U S Bureau of 
Standards Washington, are of interest as showing 
the wide scope of the work of the Bureau and how 
the interests of various sections of the community are 
looked after in America No 120 describes the 
“ Construction and Operation of a Simple Home- 
made Radio Receiving Outfit, ' and No 121 describes 
the ‘ Construction and Operation of a Two-circuit 
Radio Receiving equipment with Crystal Detector ’ 
They are both clearly written, and can be obtained 
from the Government Printing House at Washington 
for a few cents The apparatus described can all be 
made at home The movable coil tube, for example, 
can be made from a round cardboard box which 
contained table salt and the outer cardboard cybnder 
can be an old oatmeal box For a set which will 
receive messages from a high-power radio telephonic 
station up to 75 miles, or from a medium station up 
to 10 miles distant, the cost vanes from 10 to 15 dollars 
The simple apparatus described is suitable for every- 
day work, but mention is made that parts of the 
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apparatus may possibly be covered by existing 
patents A test buzzer for finding the most sensitive 
spots on a galena crystal is regarded as a necessity, 
and IS included m every estimate As crystals are 
quite cheap insensitive crystals should never be 
used 

Wf have received the first five parts of the Japanese 
Journal oj Chemtstry, issued by the National Research 
Council of Japan, Tokyo, 1922 The president of 
the Council is Baron K Furuichi and the vice- 
president Prof J Sakurai and there is a committee 
of imblication As we have already stated in these 
columns (April 7, p 478), the Council issues a journal 
devoted to chemistry and another to physics, each 
in ten numbers annually a journal dealing with 
geology and geography quarterly and a proceedings 
and journals covermg botany zoology medical 
sciences, astronomy and geophysics, and engineering, 
occasionally Communications relating to these 
publications should be addressed to the Secretary, 
National Research Council, Department of Educa 
tion Japan Ihc editorial matter, and most of the 
papers in the numbers of the Journal of Chemistry 
which have been received are in English Besides 
original jiapers there are abstracts of papers which 
have been published in Japanese journals Ihe 
standard of the publications is high, and the journals 
will be useful to European readers 111 keeping in 
touch with much hrst class work now appearing in 
Japanese journals 

The Ministry of Public Works Egypt, has pub- 
lished the report on the work of the physical depart- 
ment for the year ending m March 1922 Dr H E 
Hurst, controller of the department, records that m 
spite of an inadequate staff the scope of work has 
widened m several directions Rainfall returns were 
received from thirty stations in Eg} pt, eighty-mne m 
the Sudan forty-five in Uganda fifty five in Kenya, 
five in Abyssinia, and one each in Aden, Somaliland, 
Zomba Seychelles, Mauritius, and Cyprus Arrange- 
ments have been made to start a new station at 
Dangela in north-west Abyssinia Regular readings 
of river discharges were mide at sixteen stations on 
the Nile Atbaxa, Rahad and Dinder The discharges 
of the White Nile and Mam Nile m February 1922 
proved to be the lowest on record Ihe level of the 
Bahr-el-Gebel and the White Nile fell below the 
bottom of many of the gauges, and new methods had 
to be devised quickly to mean the levels The 
meteorological service has been active During the 
year Egypt had twenty-six and the Sudan twenty- 
nine meteorological stations This was an increase 
of four, new stations have been opened at Suez, Delta 
barrage, Giza, Mdkwar, and Bir Abu Tif in the Sinaj 
peninsula The station at Mansura was closed Of 
the Egyptian stations, that at Helwan is of the first 
order and fourteen are of second order Investiga- 
tion of the upper air contmues at Helwan and else- 
where in co-operation with the Royal Air Force Th^ 
report contains records of other valuable work t 

Messrs W Heffer and Sons, Ltd , Cambridge^’t 
have sent us a copy of their catalogue (No 223) 
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of 381 publishers remainders The copies an as 
published, »e not second hand and the redwtions 
in many cases are considerable Several books of 
scientific interest are included The list should be 
seen by all who are in search of book barRains 

Thi: Oxford University Press announces " Race 
Problems in the New Africa *' by the Rev W C 
Willoughby, in which will be discussed the relation 
of Bantu and British in tin jiirts of Bantu \frica 
whuh are under Bntish control Ihe same house 
Will also publish ‘ A Practical Hausi Orammar with 
exercises vocabul tries and specimen examination 
papers ” by Cap! F W Taylor 

Mfssrs a and C Hi sck 1 id have in prepaia- 
tion new editions of vol 2 of Dr D II Scott s 
" Studies in hossil Botany (Sperm()ph>ta) ind 


vol I (Radiography) of Dr R Knox s ‘ Radiography 
and Radio therapeutics ’’ In the first named work 
the account of the so called Seed herns ' (Ptendo- 
sperms) has been completed rearranged and for the 
most part rcwiitten A number of families aio 
descnlied more fully than in the previous edition 
I In systematic jiosition of the I’tendospernis is dis- 
cussed and a new view is tiken of this question 
dilfering widdy fiom tint fornurly ninmtaincd 
111 tin second work tin opportiinitv has been taken to 
bring the text up to date m rcgird to the progress of 
radiography and to include a chapter on the author’s 
rennt work on gillstoiiis Un volume also includes 
some appiinliees one consisting of a report of the 
committee which was appointed to consider the 
proteition of the operator from the effects of over- 
exposurt to \ rivs or rdilium 


Our Astronomical Column 


The Pri-sfnt Condition or thi (iIam Pi vnfts 
— Some surprise was ireated it the meeting of the 
Royal Astronomnal Soeuty on April 13 by x paper 
from Dr Harold Jeffreys in which ho raised doubts 
about the generally ampted vnw that these jilunts 
are still at a very high temperature He made in 
estimate of Un amount of In at that would have been 
radiated by Jujnter m tlie eeiurse of a period of lliiee 
hundred million >edis, on the assumption of .1 high 
temperature throughout this period finding that it 
exceeded the probable initial supply he drew a 
further argument from the low densities both of 
primaries and satellites m the ease of these four 
planets eoncluding that thiy an built of less dense 
materials than the inner planets While there was 
some agreement with these views at the meeting 
there were several expiessioiis of dissent I he veiy 
energetic processes that are obviously going on iijion 
Jupiter can scarcely be asciibcd to the very feeble 
solar radiation which is only one-twenty seventh of 
that received by the earth Moreover if Jupiter 
were formed of matenal of the same density as that 
forming its satellites, the much greitcr foiee of 
gravitation upon it would produce a higher density 
through compression, unless counteracted by heat 
or some similar agency A further argiiinent was 
drawn from the spectra of these planets photographed 
at Flagstaff these all showed broad absorption 
bands, implying dense atmospheres 

It will be remembered that recent studies of J upiter 
by the bolometer indicated no sensibli healing effet t 
but this was ascribed at the time to a dense absorbing 
atmosphere rather than to an actually cool interior 
In any case, it is always m the interests of truth for 
any weighty evidence that e in be put forward against 
accepted results to be considered seriously m an 
impartial frame of mind 

Naturf op the Spirai Nebcla: — Recent dis- 
coveries on the rapid rotational motion of the spiral 
nebulcc, which has been revealed both by spectro- 
scopic dotermiaations of velocity 111 the line of sight, 
and by Dr Van Maanen’s discussion of photographs 
taken at an interval of some years) has shown that 
these objects are not directly comparable with the 
(Jalactic system Their distance can be roughly 
V eatiniated by comparing the angglar and linear 
^.rotational velocities , it is of the order of a few 
> thousands of light-years, which is far too small to 
liermit us to regard the regions of uniform luminosity 
NO 2792, VOL. in] 


IS bung due to Ihe combined light of millions of 
stars Frol I mdemann read a papci before the 
Koval Astiononiical Society on Ajiril 13 in which he 
put foiw ird the view tint they are simplv vast 
eolketion'. of cosmieal dust, the diunettrs of the 
p util Us being of the order of 10 ‘ cm , that being 
the si/e for whuli light pressure is most efficient 

In olhii Winds is Prof lurnei expressed it m 
the discussion which followed, tile spirils arc regarded 
IS the dustbins of the stellar sv'stem into which all 
interstellar dust is swept by the light pressure 
exerted by tlu stars An explanation would thus be 
ifforikd of the remarkable freerkvn from dust of 
the intirstellar spaces which was brought out by 
1 I of H irlow Sliapky s work on the globular clusters, 
and by other researches Prof Lindeman i suggested 
that the light of the spirals was simply reflected 
light from the whole stellar s\steni their spectrum 
which seems to be a blond of all the s’ellar types is 
in accotd with this view The rase w ould be analogous 
to tint of the Pleiades nebula', whuh give thi same 
speeti i as those of the stars which they surround 
Prof Lindeinanti showed that on certain assumptions 
IS to the thiikness of the spuds reflected starlight 
would account foi the obsei-ved luminositv The 
mass of the spirals would still bo of the order of 
thousands of suns and they might still be regarded 
as providing the material of future clusters 

Variable wiih a Rfmarkaelf SpECTRtJM — 
Dr Harlow Shapley in Harvard College Observatory 
Bulklm No 783, describes the spectrum and the 
light variation of the tenth magnitude star H U 
81137 (RA 9'' 187'", Dec -52° 8') as Ixith of 
unprecendent^ tvpes ” The spectrum belongs to 
the tvpc Ma of the Harvard Classification and contains 
five well marked bright lines or bands coinciding w ith 
some of the strongest bright lines m the spectrum of 
1) Carmac the origins of which are unknown 

The spectrum of y Cannap is not clas'^ified by the 
Harvard observers but described simply as peculiar " 
but it IS probably a hot star H D 81137 a*" is 
classed Ma, is comparatively a cool star so this is an 
example of a cool star exhibiting bright lines of a hot 
star nature Approximate positions of these lines 
are XX 4244, 4287, 4352 to 4358, 4414 to 4416, and 
4452 to 4457 

Ihe light curve showed a steady rise from 9 8 in 
1890 to 9 2 in iqoi, and has since steadily dropped, 
reaching 10 r in May 192a. so the period of vdriaWbty 
IS long 
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Research 

iHL Coin Collection at Huh — The Wilbcrforce 
House Museum at Hull contains an interesting collec 
tion of locil coins and tokens x catalogue of which 
b> Mr VV Sykes has now been published A mint 
was establishid in the city by Tdward I m the year 
1300 and two silver pennies the onl\ variety of com 
so far as is known struck in this mint are included 
in the collection Ihe inscription on the obverse is 
‘ Edwardus Kts. Anglia? Dominus Ilvbcrniae ’ ‘ Ed 
w ird King of h ngl ind I ord of Ireland and on 
the reverse " Vill Kyngeston," “ Town of Kingston 
upon-Hull Ihe collection of seventeenth century 
tradesmen s tokens is fairly complete containing 30 
out of 34 examples 

Thi Roman Wails in Norjhfrn Britain — The 
study of the Roman Walls has been considerably 
ad v meed by two pipers published m the Journal of 
Roman Studies (vol xi put 1 1921) In the hrst 
paper Mr G- Mai don ild discusses the building of the 
Antomne Wall with a fresh study of the inscriptions 
in the second Mr K G (.olhngwood enters upon the 
history of Hadrians Wall These two exhiustive 
papers must form the basis of all later attempts to 
discuss the problems involved in their construction 
Mr (olhngwood suggests that H idnan s Wall was 
not IS one is apt at hist sight to suppose, a milit iry 
work intended to give ta< tie il idvantagc to troops 
on the defensive but a police work, intended to 
facilitati till patrolling of the frontier-lmc agamst 
unaulhotiscd crossing 

iHL Noriumln in Lmiand- An admirable 
article in the April issue of the Quarltrly liiiKW, by 
Mr Reginald 1 eiinard shows tint so far from the 
warrior West Saxon kings like Alfred the ( ireat being the 
protigonists in this period it was the intiusion of the 
Noithmen which changed the f ibric of Anglo Saxon 
society This view is based partly on the work of 
sociologist historians like Mutlind and Vinogradoff 
but mainly on tint of philologists like Mr Mien 
Mawer who hive been working at tlic place names 
of northern h ngland The extent of the Norse 
vocabulary on place names is a new and important 
discovery and the writer points out that in the early 
hnghsh kingship taxation and the judiciary the 
Norse influence was great Ihc expl ination suggested 
IS that the Norsemen gained by traycl and commerce 
an experience denied to the home loying Saxon 
They were chimpions of freedom thi growth of the 
r nghsh manor was largely influenced by them and 
in art the Norse spirit is now widely recognised 

Our Ilutonic Tokbiars — Under this title Prof 
r G Parsons c ontributcs a yaluable article in which, 
from the point of yiew of an anatomist, he describes 
in the 1 tmes of April 14 the results of the exploration 
of baxon burial grounds at Margate, Mitcham and 
Bedford on Avon At Margate the dead are found 
buried in regulir rows as m a modem cemetery a 
habit the Jutes brought with them from the continent 
where the so called row graves " or Reihenf>rahen 
have been long recognised in North-West Germany 
The Jutes burials may be alwavs recognised from 
their habit of burying an earthenware bottle, usually 
near the face of the dead it possibly contained ale 

mead for the refreshment of the ghost From the 
stittis and other adornments it is certain that at 
Mitcham and Bedford-on Ayon the sites were 
occupied by pagan Saxons long headed long faced 
memoers of the Nordic rare though eyery now and 
then a broad head of Mid European origin turns up, 
warning us that the Angles, Saxons, and Jutes were 
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Items 

not an altogether pure race The ayerage height 
5 ft 0 in contrasts with 5 ft 9 m of the ayerage 
h nglishinan of our day The well worn teeth show 
that much of his food consisted of gram, roughly 
ground by soft stones , he suffered terribly from 
chronic rheumatism or ostto arthritis and among 
the men fractures, often wonderfully well set appear , 
old head injuries are common showing the rough, 
adyentiirous life they led Most of them died before 
40 and the proportion of adolescents between 1 5 and 
20 was yery great 

bocioioricAL Aspect oi Faiigul Probifms — 
In Psyche (vol 111 No 3) Miss Mona Wilson discusses 
the Problem of Industiial Fatigue m (jreat 
Britain She states that she wishes to treat the sub- 
ject from 1 sociological rather than from a technical 
point of view because however v iluable the results 
of scientific resean h into fatigue may be they cannot 
be adequately utilised without a fundimcntal ihange 
111 the relations between employer and employed 
Until recently no systematic study of industrial 
fatigue had been undertaken in Gieat Britain The 
War however with its urgent demands for maximum 
output, cQinixlled the Government to tonsider the 
problem of fatigue m relation to output and ulti- 
m.itely the Industrial Fatigue Research Board was 
established to study the human side of industry 
Fatigue showed itself to be a very complicated prob- 
lem ind already it has had to be considered m rela- 
tion to pi obli ms of vocational selcetion training and 
motion-study as well as to the more obvious problems 
of houis of lalxiut speed of proiluctum division of 
the working dav As the problems arc too detailed 
for a single body to undertake them ill the writer sug- 
gests that while the Industrial 1 atigiie Research 
Board might imti ite lines of inquiiv some of the 
better organised trades might form Joint Research 
Associations responsible for their own investigations, 
and that for this put pose they might co-operate with 
the Institute of Industrial Psychology as well as with 
the Board General conditions for working such 
Associ itions are given, and in particular there is 
emphasised the need for giving guaranties to the 
cmploycis that shoukl the result of the research work 
be to employ fewer people those displaced will be 
absorbed elsewhere Tlic article is worthy of careful 
consideration both by technii al researchers w ho some- 
times tend to become absorbed m a too narrow aspect 
of their investigations and also by the student of 
social problems who not infrequently tends to neglect 
the scientific problems inherent in them 

New Eocpnf Mollusca from 1 exas — Appended 
to A geological reconnaissance m the Gulf coastal 
plain of Texas near the Rio Grande,” by A C Trow- 
bridge, is an account of the ‘ New species of Mollusca 
from the Eocene deposits of south-western Texas, ’ 
by Julia Gardner (U S Geol Surv Professional Paper 
131 D) They are few m number but decidedly in- 
teresting A subsjxecics of Ostrea alahatntensts seems 
the most abundant form and Cm ullaea one of the 
more conspicuous There is a doubtful example of 
(^nthium, which on the plate has been styled 
‘ Melania ? " and a handsome nautiloid referred to 
the genus Enchmatoceras although as pointed out 
by Foord in 1891 (Cat Fossil Cephalop Brit Mus , 
Pt 11 ), this should have borne the prior name of 
Hercoglossa 

Geoiogical Research in Sweden — Volume 18 
of the Bulletin of the Geological Institution of the 
University of Uppsala (1922) bears the name of 
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Hjalmar Sjogren as its editor but it also records his 
death from apoplexy, early in the year Ihc long 
list of his papers, from 1877 onwards and the apprecia- 
tion so aptly written 111 h-nglish by Prof A O 
Hogbom show how grcatlv geological science has lost 
by the passing of one who did not cease to be an 
investigator when he could also afford to be i patron 
The Bulletin is prefaced by i portiait that will record 
Sjogren's truly noble personahtv for friends in every 
quarter of the globe it is difheult to realise that he 
was alieady well on his waj towards his seventieth 
year Ihe volume covers evui i wider range than 
usual, from the crystillogriphy of amphibole to 
Cretaceous mosasaurs from Texas We m iv specially 
note G Frodin s elaboiate study of the highlands of 
central Sweden including the Are district written m 
German, and his p iper in h nglish On the in ilogies 
between the Scottish and Scandinavian portions of 
the Caledoniin mountain range In tin latter is 
the result of his studies of deep continuous sections 
in Sweden the author urges that the Momun ind 
Dabradian complexes in Si ot land rieeived their meta 
morphic characters during the Caledonian movements 
and that they are formed of lorridoman (Sparagmitc) 
and early Palaeozoic formal 10ns, rather than of a 
pre Cambrian senes metamorphosed before Paleozoic 
times How ever much this i onelusion might simplify 
the stratigraphy of ceitain aieas it seems incom 
patible with the known unionformity of uunicta- 
morphosed Ordovician beds on Uabradian schists mil 
quartzites in western Ireland 

Oil Piilds and riiL CiRavitv Balamf — Ihc 
recent use of the Eotvos gravitv balance by the oil 
companies in prospecting for new and exploring old 
oil nelfls h<is brought into prominence an c\trcniel> 
sensitive instrument devised nearly thirty ve irs igo by 
Baron Lotvos professor of physics at Budapest mil 
constructed in 1888 by Suss thin director of the 
mechanical training workshops of Budapest The 
instrument and the measurements made by me iiis of 
it were described in Hung in m periodic ils in 1890 but 
were not generally known till 189O when 1 short 
account appeared 111 the e/i; Physik vol 59, 
p 354 An instrument has now been acqiiircil tor 
the Science Museum at South Kensington md a papei 
by Messrs H Shaw and P t ancasUr Jones dtscnbmg 
it and giving its theory and some u loiiiit of tests ni idt 
by means of it, appears in the \pril issue of the Pro 
ceedings of the Phy sical Soi icty of London 1 he 
instrument consists of a fine fibre wliith supports 1 
horizontal rod to one enil of which a small miss is 
directly attached while from the other an iquel mass 
IS suspended by a second hne fibre The instrument 
determines the difference of the values of grivity at 
tfte''two masses and according to Lotvos w ill detect a 
difference of i x lo-* C G b unit 

Magnftic Recordinc Drum tor LcLcrRic Hi 
LAYS — It 18 now becoming increasingly dilfieult to 
differentiate between telegraph telephone and railio 
engineers The paper read by Dr N W Mi Lachl in 
to the Radio Section of the Institution of Llcctncal 
EMineers on April ii illustrates this It is entitled 
“ 'The Ajpplication of a Revolving Magnetic Drum to 
Electric Relays, Siphon Recorders, and Radio Trans- 
mitting Keys," and it is of equal interest to every 
kmd of commifnication engineer When the drum is 
magnetised, part of it is pressed on fixed iron rings 
with considerable force, and this alters the speed 
The author finds that the tangential pull thus ob- 
tained IS many times greater than the product of 
pressure due to the product of the magnetic attraction 
jMJS the coefficient ot friction 1 he ratio of the expen- 
mental pull to the calculated pull may exceed 50 

NO. 2792, VOL. Ill] 


It IS suggested that the operation of the dev ice depends 
on some form of cohesive action brought into play 
by magnetism 

fliPiR Air Dai a in Ami rica — Free air winds at 
I aiising Michigan ate dt alt with by Mr L I Kay 
of the U S Weatlur Bureau in the L S Monthly 
Hiathiy lievuw for December 1922 Pilot balloon 
obsen itions hivt been i irried out nt this station 
daily since June 1919 flights having been made for 
mon th III two years at 7AM md 3 i M exi ept when 
impossible through bad weather Latterly observa 
tions have only licen made it 3 p m I or the three- 
year period the results are given for the four seasons 
of the year foi various altitudes from the surface to 
6000 metres mil the percentage of the winds from 
V irious dirictions is shown More than 30 per cent 
of the surface winds have a south component and 
mon th in 56 jier cent hive i west component At 
jooo and Oooo metres the preponderant diriction lies 
between west md north west The variation of the 
winds with altitude for eaih season is given by tables 
and graphs Surface velocities average about three 
mitres per second At 250 metres the velocities 
iverige two mil a h ilf times greitcr than at the 
surface Above 1300 metres winds are consistently 
west to north-west Velocities arc greater in the 
winter months md it the 6000 metre elevation the 
iverige reaches 277 metres per second as compared 
with the summer me in of 12 metres per second at that 
level In the upper levels the easterly winds do not 
riaih the velocities attained bv the westerly winds 
Winds with a surf ici south component all show a 
ilockwise movement with altitude and generally have 
a wist south west direction at about 2000 metres 
Ihcrc IS a more or less pirsistent north component 
to thi highest levels The highest velocity reached at 
1 msing w IS 83 metres per second from the north wist 
at an dtitiule of ibout 7000 metres on Dicember 17 

1919 

111- Pairol SiRVRi IN NoRin \iiANiic — The 
US Moiitlilv U'cathtr Kioiew f< i Dicembir 1922 
contains an article by Lieut 1 H Sn ith on borne 
Ml teorologic il Aspects of the Ice Pitrol Work m the 
North Atlmlic The disaster to the s s litamo on 
Vpril 14 1912 when what was then the largist ship 
afloit was sunk by striking an iceberg off the tail of 
the (in It Bank of Newfoundland resulted 111 an ice 
pitrol liemg established watli the object of preventing 
the rccurrenie of 1 similai loss Ihe patrol was of 
Intel national origin the management of the service 
being undertakiu by the U b Government It is 
now about ten years since the service has been in 
ojii ration md inuih information has been gathered 
as to tl'» dt termination of the variable limiting lines 
of men u mg ice and efforts hav e been made to 
determine the causes of the variations as to seasonal 
and other differem es Glaciers on the west coast 
of Grcenl.md are said to be the great source of icebergs 
which appear during March drifting south along the 
last side of the Great Bank and during April May and 
June they constitute a menace to steamships The 
summer winds in West (ireenland, the birthplace of 
the bergs have an immense influence on the number 
of bergs over the North Atlantic in the following 
season Off shore winds drive a great numlier of 
bergs westward into the southerly current, while on 
th( other hand on shore winds tend to cause a poor 
ice year It is said to take approximately five months 
for a berg passing Cape Dyer to appear south of the 
45th parallel If the dates of the bergs passing Cape 
Dver were known long range forecastmg of ice con- 
ditions in the North Atlantic would probably be 
possible 
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The Total Eclipse of the Sun, September 21, 1922 

By Dr William J S Iockyer 


S OME time ago an account was given m these 
columns (December 29. 1021, vol 108, p 570) 
of the probable expeditions which would go out, and 
the stations that w ould be occupied for the observa- 
tion of the total eclipse of the sun in September of 
last year Ihis programme was very nearly followed 


The mam programme was as follows 
A pair of cameras of 5 inches aperture and 15 fei 
focal length for application to the Einstein eclipi 


on of the total eclipse of the sun in September of and focal length 40 feet for the photography of the 
Lst year Ihis programme was very nearly followed solar corona two cameras of 4 inch quadruplet lenses 
scepting that Mr Evershed s party from South and 5 feet focus for the Einstein efiect and other 
adia, instead of occupying one of the islands of the possible results of the sun's surroundings several 


Maldive group went to a sti 
north-west coast of Australia 
other expeditions located there 


Australia, leaving that continent 


3000 -|- 

S UNSPOTS J 

— - iOOOl 


LATITUDE OF 

PROMINENCES 


ig one of the islands of the possible results of the sun’s surroundings several 

a station WallaJ, on the spectrographs for the photography of the coronal 

aha thus joining up with spectrum and a camera of ij-inches aperture and 

there 66 inches focal length for the photography of the 

ay be remembered, passed form of the corona 

Is Christmas Island, and Dr Campbell s account describes very fully the 
itment on its eastern coast many and varied experiences of the tnp to the 
station, the landing the erection of 

‘ i ‘ ‘-‘ y ■ . I I ■ ■ ■ ! I I . ».«■« 1 I «.» the instruments, and the procedure 

1 j to prevent the great amount of 

I I dust from affecting the mechanisms 

^ I A I V instruments He pays great 

X ! tnbute to the valuable assistance 

i ^ ^ 1 J rendered by Mr H A Hunt, the 

I I Government meteorologist charged 

’ [ I / T general organisation of all 

I j y the expeditions, and to the officers 

_ i _y * I / and men of the Koyal Australian 

Navy detailed to accompany the 
I ^ j ■ expeditions to Wallal and provide 

^ I . ^or their needs at transfer points 

I j and at Wallal itself The camp 

} I _______ was quite up to-date receiving w ire- 

I .1 less time signals and a weekly aero 

A /\^ I ] , > plane mail service 

^ I A Eclipse day proved ideal and the 

I 1^1 ■ whole programme was followed 

* 1 successfully 

I \ I ^ ■ Owing to the irregnlanty of the 

b ' Vi_ • \ moon s motion, the times of the 

[ [ ' eclipse were not exactly as fore- 

I ^ casted On this occasion the dura- 

\ A N I / \ tion of the total phase for Wallal, 

X 1 — T w ' FT assigned by the ^ Nautical Alma- 

\ _ I / X i-i 1 n nac,” was five mmutes nineteen 

— I y V — seconds At Wallal the beginning 

y of totality came about sixteen 

i ■ ■ ‘ iaMT' ■ i' ' ' Jam ^ i ■ i»2o ' seconds earlier than the predicted 
^ 1900 5 1910 5 1920 Occurred about 

twenty seconds earlier Thus 
mid-totality was eighteen seconds 
early and the whole total duration 

1 to have been unoccupied 1 lasted five minutes fifteen and a half seconds 
British and German expedi- The corona appeared visually small and relatively 
i were so clouded out that faint, and no large prominences were visible It is 


no observations could be made All the stations in 
Australia were favoured with fine weather, so a 
valuable senes of records may be expected in due 
course 

The success of the Crocker Eclipse Expedition, 
which occupied Wallal, is shown by Dr W W 


shown by Dr W W 


s in stated that the form of the corona corresponded to 
o a that generally associated with sunspot imnimum. 
due This venfies the forecast I made m the article in this 
journal mentioned above, where it was stated that 
;ion, ' the corona will most probably be of the ‘ wind- 
W vane ’ type, in which the coronal streamers are re- 


Campbell’s account of the expedition which appears stneted to the lower solar latitudes, while the regions 
in the Publications of the Astronomical Society of of both poles will be conspicuous by the presence of 
the Pacific (vol 35, pH) In the first instance, this the well-^own polar nfts ” The illustration which 
expedition was organised on a modest scale, owmg accompanies Dr Campbell’s paper indicates a typical 4 
to the probable great difficulties of transport, etc , at form of " wind-vane corona (See tig i) 
this remote and somewhat inaccessible station in Dr Campbell seems to have made supreme efforts 
'^stralia The generosity of tlie Australian Govern- to measure, on the spot, some of his plates for the 
ment in providing transport from Fremantle, and Emstem effect, havmg previously succeeded m his 
assistance both in personnel and material, altered the arrangements for securmg night comparison plates m / 
whole aspect of affairs A much enlarged programme the island of Tahiti He wished at least to make a ^ 


was, therefore, decided upon and 
carried out successfully# 
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I eventually preliminary statement concermng the contnbaftoiii hi 
I the expedition to the solution of the Emstem eclipM^^ 
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problem before he left Perth on his homeward journey 
In his own words it was a severe disappointment to 
me, that the many delays wholly beyond our control 
prevented me fi om carrying out this plan ’ ( 1 he 
plates have since been meistired ami is was an 
nounced in Nature of April ii, p sji the lesults con- 
firm Einstein s prediction ) 

It was intetKied th it the large suile photographs 
of the corona obtained at Wallal and by the Adelaide 
expedition it Cordillo Hills should be compared for 
evidence of motion within the coional stieamers, 
during Uic interval of 35 minutes between the times 
of totality at thi two stations Iht very (juieseent 
solar conditions at the time did not hold out very 
good prospects as Dr Campbell stilts but probibly 
the high quality of the mgitives will on ilosir tx 
amination lead to positive lesults 

All the spectroscopic icsults of the eoiona indicated 
alsoa low activity of the sun tlu loron il lines hi itig very 
much fainter than those recorded in the eclipse of 191X 


The absence of prominences, the smallness of the 
corona and its famtness all tended to make the 
eclipse a dark one thus favouring ideal conditions for 
the Einstein plates to sccuic as many star images as 
possible 

there is little doubt that when tin complete results 
of the Crocker Ei lipse I xpedition come to be pub- 
lished they will (ontain a valuable record of the work 
accomplished dining the brief mtcrv il of hve minutes 
fifteen and a half seconds 

Perhaps one ni ly be peimittcd to take this oppor- 
tunity of congratulating Dr Campbell not only on 
the success of this expedition which he so ably led 
but ilso on his election in January last to the 
pnsulemy of the University of C iliforma While 
this position will involvi greit responsibilities and 
absorb much of his time he will still fortunately 
retain his directorship of the Lick Observ itory ind 
Ills residence on Mount II iiml ton ind he wall return 
there on all available occasions 


Alloys Resistant to Corrosion 


A GENERAL discussion on the subject of illoys 
presenting a high resistance to coirosion was 
held OT April 13 at the University of Shcflicld the 
meeting bemg arranged jointl> by the I ir id iv Sock ly 
the Sheffield Section of the Institute of Metals and 
the Manchester Metallurgical Society Sir Kobirt 
Robertson president of the 1 araday Society occupied 
the chair In his opening remarks the chairm in 
referred to the economic loss involved in tin corrosion 
of steel and to the great step in advance reiirescnti d 
by the introduction of stainless stec 1 In the chemical 
industry the use of high silicon irons had proved to 
be of great value It was important to remember 
that tlie order of resist ince of materials mitdil be 
quite different towards different reagents, so that m 
nitration for example while iron ind steel would 
resist the action of the concentrated uids the same 
solutions after being deprived of their nitnc icid 
would cause attack The time w is ripe for a general 
survey of the subject 

Prof C H Desch, while noting that no theon tical 
paper was to be presented it the meeting r< marked 
that the study of corrosion had undcigonc a profound 
change in recent years 1 ormerly the usual mithod 
of experiment was the detcrmin ition of loss of weight 
of specimens under more or less arbitrary conditions 
coupled sometimes with measurements of ekctrolvtic 
potential Ihe first method gave purel> empiric il 
results, whilst the second was difficult to interpret 
and the resistance of different metals and .illoys often 
appeared to be quite incompatible with their positions 
III «ie electrochemical senes Gradually investigators 
had become convinced that the physical chiracter of 
the products of corrosion was a most impoitant factor 
m tLe process A metal which from its eleclto- 
chemical position might bo expected to corrode 
rapidly might in the earlv stages become coatecl with 
a prot^tive film, after which the action vvas negligible 
It was not only films of perceptible thickness that 
exerted such an influence Recent work had shown 
the importance of films of oxygen and other substanc^ 
one atom or one molecule thick to which no defimto 
formula could be assigned but they altered entirely 
the chemical character of the surface It is stiU 
impossible to predict the composition of highly 
resStant alloys, and we have to be content with 
empirical trials, such as have led to the discove^ of 
' the alloys to be described The theory of the subject 
IS still unperfect, and he urged that more ^ention 
" ' ehbuld be given to the fundamental work of Faraday, 
.’'"the neglect of whose teaching was responsible for much 
confusion of thought on the subject of corrosion 
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1 hree m.un classes of alloys were dealt with by the 
readers of papers namclv the stiuiltss steels the 
alloys of nickel with cliromium and the alloy known <is 
Monel met il Dr VV H Hatheld gave an iccountof 
the extensive senes of labor itory tests made in the 
llrown 1 irth I aboritory in which many spi omens 
were exjioscd to the irtioii of simpli and mixed 
electrolytes the results being recorded numerically 
and bv meins of colour pliotogi apliy The high 
resist nice of the illoys of non with ehromium and 
varying amounts of carbon known is st unless steels 
w IS v( i\ evident from these experiments This i lass 
of steels w IS described in detail bv Mr J H It 
M on> penny The greatest resist mee to corrosion m 
these steels is obtained b> quenching in such a way 
<is to ohtiiii a homogeneous martensite wliih the 
attack by re igents is greatest when the steels are 
umealed so as to bring about the gn.ittst separation 
ol the c irbide and the ferrite I his is in accord incc 
w ith the known effects of g ilvanie aetic’ i retnpermg 
It such a temperature that the internal stresses arc 
relieved but coalescence of the carbide is ivoieltd 
does not lessen the resistance With a very low 
e.irbon content nearly all the ilronnum is in solid 
solution so that the steels ire resistant even in the 
uiihardcned state, and this property li is ltd to many 
new uses for the metal The retarding effect of 
coIIokI il substances on corrosion is shown by the f.ict 
that while a pioperly hardened stainless steel is not 
dttae ked by vinegar or lemon j mee, pure acetic or citric 
acid of the same concentration produces a marked 
attn k The same alloys are highly resistant to the 
action of iir at high temperatures or of superhe.iteti 
steam 

It is for theu resistance to these agents that the 
next series of alloys those containing nickel and 
chromium as their principal constituents are specially 
vtilued, and these alloys were described by Mr J I" 
Kayser The technical alloys contain iron ancl the 
useful compositions are limited to a comparatively 
small area on the ternary equilibrium diagram, 
although some experiments have been m<vde with 
alloys outside that range Copper is occasionally 
added when resistance to acids is required, but is 
detnmental when high temperatures are involved 
Aluminium has a remarkable hardening effect, owing 
to the formation of the very hard and infusible 
compound NiAl Wires for electric furnaces, case- 
hardening boxes, and reaction vessels for ammonia 

X thesis are among the uses to which this group of 
ys has been put The fcorroding action of furnace 
gases containing sulphur com|>ounds is due to the 
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formation of nickel sulphide, which forms a fusible 
scale 

Mr J Arnott gave a short account of the liehaviour 
of Monel metal which is composed chiefly of nickel 
and copper, towards various reigcnts llus allov is 
particularly resistant to sea water to impure waters 
such as those of many mines and to steam 

An important point was brought out by Mr J H S 
Dickenson, who remarked that for many technical 
purposes stainlessness as usually iimlerstood was not 
reipiircd freedom from pitting and gross rusting 
being more important For example in submarine 
work it IS not essential that parts should remain 
quite bright but it is necessary that they should 
not become jaiUmed by accumulations of rust A 
piece of soft stainless steel merely sand-blasted had 
been exposed in the garden for eighteen months and, 
although it had rapidly assumeil a yellowish tarnish 
after the first ram it had not lost weight, while a 
mild steel sample h id rusted badly Mr Macnaughten 
rem irked that for some purposes a good electrical 
conductivity was required as well as resistance to 
corrosion, and that in such cases pure nickel had 
advantages ev en over Monel metal 

Some differences of opinion were manifested in 
regard to the chromium steels Ihe comparatively 
recent introduction of alloys so low in carbon as to be 
available for use without hardening and in the cold 
worked condition, has led to the use of the term 
‘ stainless iron for such alloys while other authon 
ties pr< ftr to rcganl the stainless steels as forming a 
continuous series of varying carbon content Com 
mcrcial considerations arc involved but it appears 
that for practical purposes there is a division which 
occurs at the point where tl e carbon falls so low that 
the use of an expensive ferro chrome becomes 
necessary in the manufacture Scientihcally there 
IS no break in the series 

lurnmg to another class of alloys an interesting 
announcement was made by Mr Harold Turner, 
who exhibited articles made of a new standard silver 
free from copper but containing the 92 5 per cent 
of silver required m order to ofitam the hall mark 
Although It is not claimed that such an alloy is 
resistant to acids experiments had shown that the 
tarnishing caused by the atmosphere of a town was 
very greatly less than that of standard silver h idler 
particulars of this interesting allov will be given at 
a later date The working qualities prove to be 
exctllcnt fyo account was given of the alloys of the 
nickel silvt r group some of which have lieen improved 
in respect of their resistance to corrosion particularly 
by the introduction of tin in place of rinc, but Mr 
h Orme described some acid tests with several alloys 
of this class, showing little difference between them and 
the older alloys It was however argued that these 
alloys are not intended for exposure to acids and that 
only a higher resistance to atmospheric action is to be 
expected from them 

A valuable pa|^fir on the mechanism of so-called 
‘ dry corrosion " yas read by Mr U R Evans of 
Cambridge whosj^ experiments included the examina 
tion of a number bf metals and alloys when exposed 
to various gases, either saturated with moisture or 
in a relatively state, excluding the case of the 
complete absetipe of moisture The action was 
'regarded as ele(S|rolvtic the formation of a thin liquid 
film bein^ an essential part of the process The 
conductivity of such a film is an important factor 
When the pfoduct formed is hygroscopic, so that the 
surface of the metal becomes visibly wet and the 
liquid may fall off in drops, as in the attack of zme by 
hydrogen chloride, nickel by sulphur dioxide and 
copper by ammonia the corrosion is very rapid 
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Observation of the tarnish colours formed in the 
early stages of the corrosion seems to indicate that 
local anodic and cathodic areas are present at the 
beginning The formation of temper colours by 
oxidation at higher temperatures, as in the case of 
iron aliove 220°, appears to be a different phenomenon 
Dr R S Hutton mentioned that this side of the 
subject was tngaging the attention of the Non-Ferrous 
Metals Research Association and that Mr Vernon 
was conducting experiments for the Atmospheric 
Corrosion Committee in thrs direction Mr Vernon, 
in a written communication questioned the necessity 
for the presence of water in such attack by gases and 
offered an alternative explanation of the facts 

The discussion undoubtedly served a useful purpose 
in bringing together data as to the classes of alloys 
now avadable when a greater resistance than usual 
to corroding agents is required Great progress has 
been made m this direction to which the stainless 
steels and the alloys of the nichrome class, as well as 
the older silicon irons bear witness J he new silver 
alloy IS a further indication of the attention being 
given to the production of alloys which will suffer 
less by exposure to the atmosphere of towns Un- 
fortunately, a scientific theory of the phenomena is 
still lacking, the theory of corrosion, in spite of its 
very extensive hteiature being lamentably imperfect 
The process of trial and error which is at present 
almost tJie only method for the discovery of resistant 
alloys needs to be replaced by a systematic conception 
of the process, which will make it possible to predict, 
with some approach to accuracy, the behaviour of a 
new combination of metals towards a given environ 
merit Ihe Faridav bociety has already performed 
useful services in regard to this matter, and it is to be 
hoped that when the next symposium is held it may 
be possible to review the subject in a less empirical 
manner 


University and Educational Intelligence 

Aburdefn — Sir Robert Horne who delivered his 
address as Rector of the University on Ihursday, 
April 26, dealt with the relation of the Universities to 
post War problems and with their increasing responsi- 
bility for " cultural education in an age in which 
the pressure of business leaves less and less time for 
the cultivation of the arts After the address, he 
announced that he intended to offer a prize of 25/ 
for an essay on " The Function of Universities in the 
Modern State ‘ 

Cambridge — Prof Nuttall and Sir William Pope 
have lieen appointed to represent the University at 
the ceremonies connected with the centenary of the 
birth of Pasteur to be held in Pans and Strasbourg 
during the present month 

In connexion with the jubilee celebration of the^ 
Local Lectures to be held in Cambndge m July, it is 
proposed to confer honorary degrees on Sir Michael 
Sadler, Prof R G Moulton and Messrs Albert 
Mansbndgc, G P Bailey, J H Fisher, and A Cobham 

Sir Archibald Garrod, Regius professor of medicine, 
Oxford will deliver the Linacre Lecture on May 5, the 
subject being Glimpses of the Higher Medicine 

London — A research studentship for post-graduate 
work at the London School of Economics and Political 
Saence will be awarded in July next Its value will 
be 175I , in addition to fees and it will lie tenable for 
two years Application forms (which must be 
returned not later than May 31) can be obtained 
from the director of the School, Houghton Street. 
Aldwych, WC2 



Mav 5. 1923] 


NATURE 


621 


Manchester — Prof de Sitter of the University 
of Leyden will deliver a lecture on The Theory of 
Jupiter’s Satellites at the University on M ly 9 
at 5 30 p M Visitors will bt welcomed 

OxroRD — Sir Michael Sadler has been elected 
Master of University College in succession to Ur 
R W Macan who retired from the office on Apnl 1 
Sir Michael Sadler was well known in Oxford from 
1880 to i8ys as scholar of Trinity and steward and 
senior student of Christ Church He w'as president of 
the Union in 1882 and from 1885 to iSys he did \alu 
able work as secretary to the then lately established 
Oxford University Lxtension Scheme He was ap- 
pointed professor of the history and administration 
of education at the Victoria Univcrsit\ of Manchester 
in 1903 and became 'Vice Chancellor of the University 
of Leeds m 1911 Sir Miehiel S idler is the leading 
authority upon tdue ition n (.reat Britain and his 
return to Oxford is conhdcntly expected to prove 
a source of increased strength to the educational 
efficiency of the Universitv 

By the will of D ime h 11a Mabel 1 arrar the sum 
of 4000/ IS beepieathed to such university or universitv 
college m the Transvaal as her exieutors shill select 
to found a George I arrar agricultural scholarship for 
students of European Inrth 

H R H Princess Mary Viscountess Lascdlcs has 
sonsonted to present thi pri/ts ind certificatis to tlu 
students of the T ondon (Royil Tiee Hospitd) School 
of Medicine for Women (University of London), Huntt r 
Street Brunswick Square, W C 1, on Saturday June 
2 Scholarships to the total value of loto/ will lx 
awarded for the session beginning in October 1923 
Full particulais and forms of entry can be obtiitud 
from the warden and secretary of the hospital 

On \pril 4, the Sterling t hennstry Laboratorv of 
Yale luiivcrsitv the first building to be erected out 
of the funds provided by the bequest of John W 
Sterling to the University, was form illy opened and 
Sir Joseph Thomson delivered an address on The 
Unity of Physics ind Chemistry ’ Ihc date is 
interesting as being the centenary of the hrst lecture 
in chemistry delivered at Yale by the first professor 
of chemistry Benjamin Silliman The building his 
cost about 400 000/ and according to Sciencf of 
March 23 in which some detiils of its equipment arc 
given It is the finest material pliiit in the world for 
the teaching of chemistry and for research Ihere 
IS a laboratory for industrial chemistiy which con 
tains apparatus of factory size and extends from 
the foundations of the building to the roof The 
centre of the building is devoted to teaching labora 
tones all on the same level and separated from eiih 
other by light walls which can readily be removed 
should it be necessary to enlarge any laboratory 
The building also contains a large number of sm ill 
private laboratones, two large lecture-halls class- 
rooms, and a well furnished library 

The foundation recently announced, of six Henry 
P Uavison scholarships tenable by Oxford and 
Cambridge men for one year in Harvard Yale, and 
Pnneeton Universities, may perhaps be regarded as 
significant of a jnovement in the United States in 
favour of endowments reciprocal to the Rhodes 
Scholarship Trust Each of the Davison scholar 
ships IS worth 1500 dollars plus tuition fees, or about 
375/ in all According to an announcement by the 
Oxford selection committee, preference will be given 
other things being equal, to undergraduates in their 
second year proposing to return, on the expiry of the 
term of tenure of the scholarship, to their own Uni- 
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versity lor a further >ear of study Selection will 
not be by examination The selection committee 
will base their choice on a consuleration of character, 
scholarship and of general fitness to represent the 
University It is understood that the scheme is m 
Its present form experimental Compared with 
the 96 Rhodes scholarships tenable in Oxford by 
Americans the number of American university and 
college scholarships for British students is rather 
small A list published in the L niversities Year 
book gives the Hose Sidgwick Memorial, 1000 
dollars thoite Memorial (Harvard), 1830 dollars 
Bryn Mawr, three of 720 dollars each l^nion Theo- 
logical Seminar) New \ork 1200 dollars, Jane 
HuaProtter (Princeton) two of *2000 dollars each, 
and Auehinloss and Dawson (\ ale) 2000 dollars The 
vtr) magnitude of the Uhocles Scholarship Trust has 
perhaps hitherto tewled to discourage reciprocity 
1 DUCATiox Wftk in America December 3-9 was 
milked by prod im itioiis b) the president of the 
United Stites and by governors of 42 States, b) 
hundreds of thousands of addresses sermons, and 
sjieeehes by special editions of or editori il support 
in half of tin newspapers of the country and by 
articles in pracfieally all the othcis bv special 
exhibitions in practically all tlie motion picture 
theatres and b) messages from numerous broad 
e isting stitions What is the justification for such 
a raging iiid tearing campaign ’ The United States 
tioverninent Coinmissioner of Education answers this 
question bv saying that no step forward in education 
can be in ide exiept as the lesult and with the 
approval of public sentiment and it is therefore of 
fundamenlal import incc to aroust the interest of the 
public gemiall) and not merely of the educator and 
educated man m the needs of Kluiation The 
Burnu of hdiieation itself made use 111 Education 
Wtek of the (lovernment naval aircraft broadeasliiig 
stition and followed this up by establishing a 
icgular service of broadcast messages The radio 
talks are given on Monday and Thursday evenings 
ind (leal with such subjects as consolidation of rural 
schools health work in schcxvls etc 

I HE report fo“ 1922 of the Carnegie United King- 
dom Trust gives particulars of grants amounting to 
lot) 609/ distributed is follow^ Libraries 08303/ 
music and the drami 17320/ physical wtlfare 
10300/ hostels O432/ miscellaneous ^294/ Of 
the grants for libraries 30 000/ went to rural circulat- 
ing 24 000/ to urban ind 5000/ to special libranes 
(ccntril hbrarus for students ( o operative library 
of Dublin Roval Aeronautical Societv , (olhge of 
Nursing and Merchant Seamens) while 1300/ was 
gi'en to the School of Librananship and lOoo/ to 
the Subject Index to Penoduals ’ ihe trustees 
aim at providing the initial expenditure necessary 
for the efficient inauguration of projects likely to 
have permanent nitional value and especially new 
projects of a pioneer character rather than at main 
t lining indelinitel) enterprises which give no premise 
of becoming self supporting Their operations denve 
from this principle a certain liveliness not commonl) 
associated with the administration of property m 
mortmain In connexion with the rural libraries 
scheme the report comments on the disadvantages of 
the system under which in England and Wales the 
Education Committee is only a department of the 
County Council instead of being an autonomous 
authority as in SedBand Among other important 
benefactions are a guarantee of 1000/ in connexion 
with the publication of a “ World List of Scientific 
Periodicals,’ showuig libraries in Great Britain where 
they are on file, and a grant for the National Insti- 
tute of Industrial Psychology 
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Societies and Academies 

Royal Society, April 26 —V> A Bone, D M 
Newitt, and D T A Townend Gaseous combustion 
at high pressures Pt III — The energy-absorbing 
function and activation of nitrogen m the combustion 
of carbon monoxide Nitrogen can no longer be 
regarded as an inert gas in the combustion of carbon 
monoxide, because when present as a diluent in a 
mixture of two volumes of carbon monoxide and 
one volume of oxygen undergoing combustion in 
a closed vessel under high pressure it exerts an 
energy -absorbing influence which (a) retards attain- 
ment of maximum pressure, and (6) dimiiiishes 
maximum temperature attained in explosion The 
effects are much greater than those due to any other 
diatomic diluent The energy so absorbed by 
nitrogen dunng the combustion |ieriod is slowly 
liberated as the system cools down after attainment 
of maximum ternwrature and consequently the rate 
of cooling IS gre itly retarded These effects are very 
marked m the case of a carbon monoxide-air mixture 
(2CO hO, + 4N,) In consequence of such energy- 
absorption, nitrogen becomes chemically ‘ activated ” 
in such explosions, and while m this condition will 
combine with oxygen forming oxides of nitrogen If 
no nitrogen be present in a carbon monoxide-oxygen 
(2 i) mixture, carbon monoxide burns in oxygen at 
high pressures almost as ripidly as <loes hydrogen 
There is no correspondingly large (if any) energy- 
absorbing effect (other than purely " diluent ' ) when 
nitrogen is present in hydrogen and oxvgen mixtures 
similarly undergoing combustion ana there is no 
evidence of nitrogen being then activated Two or 
three per cent of hydrogen m a carbon monoxide- 
air mixture undergoing combustion preients any 
material activation of the nitrogen It appears that 
the mfliience of nitrogen in the carbon monoxide- 
oxygen explosions is due to its abihty to absorb 
the particular quality of radiation emitted , such 
radiation is known to be of a different wave- 
length from that emitted during the flamc-combustion 
of hydrogen In other words, there seems to be 
some constitutional correspondence between carbon 
monoxide and nitrogen molecules, whereby the 
vibrational energy (radiation) emitted when one 
reacts with oxygen is of a quality readily absorbed by 
the other the two acting in resonance — R A 
Watson Watt and E V Appleton On the nature 
of atmospheiics Observations with a cathode ray 
oscillograph, on the temporal vanations of the electric 
force oicurring in radio telegraphic atmosphencs 
are described The principal constants of six hundred 
typical atmosphencs are examined A bare majority 
are quasi-periodic, consisting normally of one com- 
plete oscillation, of duration 2000 micro seconds, 
the mean change of field being 0128 volts per metre, 
with no marked unbalanced transport of electricity 
on the whole group The second group consists 
of apenodic impulses, of duration generally about 
1250 micro seconds but frequently reaching o 025 of 
a second, the mean change of field being o 125 volts 
per metre, witil Aseven to one numencal predominance 
of discharges tending to carry negative electncity 
to earth in the receiving antenna — I Masson and 
L G F Dolley The pressures of gaseous mixtures 
Measurements have been made at 25° of the com- 
pressibilities up to 125 atm of ethylene, argon 
oxygen and a senes of binary mixtures of these 
The volume of a compressed mixture usually exceeds 
the sum of the separate volumes of its two components, 
|he excess depending on the molecular ratio of the 
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two gases chosen and upon the pressure Thus ^th 
an equunolecular mixture of argon and ethylene 
at 80 atm the volume is greater than the additive 
value by 24 per cent At a given pressure there 
is an " optimum ’ composition, and with a given 
composition there is an optimum pressure Oxygen- 
ethylene mixtures behave quantitatively m the same 
way as argon -ethylene , oxygen and argon when 
mixed show a negligible volume increase, and are 
individually equally compressible The pressure of 
a mixture at high densities exceeds the sum of those 
measured for the separate constituents , at moderate 
densities it is definitely less The former occuirence 
IS due to the actual space filled by the molecules 
the latter is due to a mutual cohesion between each 
— T R Merton and R C Johnson On spectra 
associated with carbon The spectral changes due 
to the admixture of helium to v icuum tubes contain- 
mg carbon compounds, and the conditions for 
isolating the band spectra associated with carbon, 
have been investigated The high pressure CO ' 
bands can be isolated almost completely , the 
‘comet -tail” bands are found in vacuum tubes 
containing helium and carbon monoxide In the 
presence of hehum the distribution of intensity m 
the comet tail bands differs markedly from that 
observed by Fowler in tubes containing carbon 
monoxide at very low pressures By the admixtme 
of hydrogen the comet-tail bands arc replaced by 
a system of tnplet bands, and the wave lengths of 
the heads of these bands fall into two distinct band 
senes In helium containing a small quantity of 
carbon monoxide a new line - spectrum has been 
observed under suitable conditions of excitation, 
which IS attnbuted to carbon — \V R Bousfield and 
C Elspeth Bousfield V ipour pressure and density 
of sodium chlonde solutions A standard set of 
vapoui pressure determinations at 18' C for aqueous 
solutions of common salt at all concentrations was 
required Water and the solution were introduced 
into the legs of a V tube surmounting a barometric 
column of mercury excluding all air This necessitated 
the boihng of the solutions so that they became of 
unknown concent! ation The vapour pressure obser- 
vations were therefore correlatecf to the densities of 
the solutions and the latter with a complete set of 
density observatiois at iS" C made on solutions of 
known concentration accurate to 1 2 in the fifth 
place of decimals — F A Lindeminn and G M B 
Dobson A note on the temperature of the air at 
great heights The relatively high temperature of 
the atmosphere above 60 km appears to be due to 
absorption of an appreciable amount of direct solar 
radiation Thus there should be a large variation 
in cemperature at these great heignts Some evidence 
of such variation has been found — G H Hardy and 
J E Littlewood On Lindelhf's hypothesis concerning 
the Riemann zeta function 

Physical Society, March 23 —Dr A Russell in the 
chair— W J H Moll (i) A new moving-coil 
galvanometer of rapid indication The gaWanometer 
IS designed to secure rapid indication and stcadmess 
of reading without unduly sacrificing the sensibility 
The coil 18 long and narrow, and therefore of small 
moment of inertia , the mirror is suTOorted by the 
wires forming the coil, between which it is slip^d, 
and the coil is supported between an upper and a 
lower vertical wire, as distmct from strips, made 
of siUcium bronze and put m tension (2) A thermo- 
pile for measuring radiation The thermopile is 
designed to be quick-reading and free from zero- 
errors, as well as sensitive The cold junctions Me 
in contact with metal masses, and m order that the 
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hot junctions may have small heat capacity, the 
bi-metalhc strips composing the thermopile are made 
of plates of constantan ana manganin silver soldered 
along an edge rolled in a direction parallel to the 
edge into thin foil and then cut into strips per 
pendicular to the edge — C W Hume A note on 
aberration and the Doppler effect as treated in the 
theory of relativity Aberration has been explained 
as due to tne compounding of the velocity of light 
with the velocity of the earth relative to tlie ether 
hence it appears to conflict with the principle of 
relativity Simple methods are given of treating 
this problem consistently with the restricted piinciple 
and of finding the Ddpplcr effect 1 he i esult differs 
from the non-relativ ity result by terms of the second 
and higher orders in v/c — C R Darling and C W 
Stopford Experiments on the production of electro- 
motive forces by heating junctions of single mitals 
When a circuit is closed through a junction of a cold 
metal with a hot piece of the same meted 1 irge electro 
motive forces are often noticed eg a biic copper 
wire connected to the terminals of a g ilv monicti r was 
cut at the middle one of the cut ends heited and 
brought into rontict with the cold end ind a laige 
deflexion was obtained Elcctiomotive forces up 
to o 25 volt ni.ij thus be produced — R H Humphry 
The double lefiaction due to motion of i vanadium 
jientoxide sol mil some ajiplications Iii linear 
now the liquid behaves m the same way as a pi ite 
of umaxiil crystal cut parallel to the i\is ind pi iced 
with axis par illel to the direction of flow 1 he 
field between ciosscd nicols lights up mar an obst icU 
interjiosed m i stre ini of the liquiil Siniil ir effects 
due to efflux of the sol from a jet to the lonviclnt 
streim from in eltclrically -heated wire etc ucie 
also described 

Optical Society, April 12 Prof A Birr j'resuunt 
m the chair — I Twyman Du Hilgct microscopi 
interferometer The instrument is used for mcasunng 
the aberrations of rnicroseopt objectives A col- 
limated bcirn of monochioni ific light is separated 
into two beams at the trinsmissively silvered surf ice 
of a plate of plane parallel gliss The trinsmitlod 
beam passes tlirough the lens under test and is 
refleeted back from the surface of a convex mirror 
which coincides neaily with the approxini itcly 
spherical wave front of the light is it conveigcs 
after pissagt through the lens The second lx.am 
IS reflected back along its own pith by a mirror so 
that the two beams rceombme at the silvered suifacc 
of the plane parallel plate Portions of each beam 
then pass on together through i lens to the observer, 
who sees an inteiference jiitlcrn apparently located 
on the surface of the lens under test which is a 
contour map to a si ale of half wave lengths of the 
light used, of the aberrations of wave-surface ciused 
m a plane wave —A Whit well On the form of 

the wave surface of refraction A scries of wave- 
surfaces IS drawn foi each of a number of refracting 
surfaces or lenses Each series consists of the 
following forms, which always follow each other m 
the same order (i) Saucer type convex to the 
incident light when the refracted pencil is converging, 
and concave when the pencil is diverging {2) Saucer 
with intumed edges like (i) but tlie edges of the 
wave-surface wjiich have passed through the piimary 
focus are concave towards the mcident light when 
the refracted pencil is converging (3) Closed surface 
type , the wave-surface is completely closed like a 
cone with a dished bottom, the axis of the cone 
being coincident with the optic axis (4) Goblet 
pe , somewhat like a chamjiagne glass set sideways 
e bowl being towards the mcident lirtt and the 
base towards the secondary focus (5) Basin tyjpe , 
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the base of the goblet has disappeared and just 
beyond the focus tne surface is like a basin concave 
towards the incident light The diffraction spectra 
<ire found in the neigfibourhood of the edges of the 
saucers, of the apex of the closed surface tvpo and 
of the runs of the goblet and basin type Interference 
patterns occur m the region bounded by the caustic 
and bv the extreme maiginal rays By drawmg 
wave surf ices half a wave length apart lines of 
maximum and minimum intensity arc found which 
are tlic sections of surfaces of revolution on which 
the intensity is a maximum or minimum Sections 
of these surfaces by a plane at right angles to the 
axis show interference rings The goblet type of 
w ivc surf lec alw lys occurs between the focus for 
marginal rays and that for paraxial rays, and may be 
calk d the char it tcnstic of the focus 

Linnean Society, Ajml ly — Dr A Smith Wood- 
ward president in the chair — A B Rendle The 
strut ture of tlie fruit of the marc s tail ( Htppuns 
vulgaris I inn ) 1 he fruit is a drupe the upper 

portion of which around the jiersistent base of the 
stylo with the seedcoat is developed m the form 
of i stopjicr which is cisily withdrawn on soaking 
the ripe fruit The embryo uRmiately fills the seed 
and his the Urge radicle and hypocotyl so often 
found m witer plants The radicle is placed directly 
beneath the stopper which provides a place of exit 
on germination — B Daydon Jackson History' of 
botinie illustration during fimi centuries (Colour) 
III thcc lily veais of printing, lopjier plate cngriving 
was tmj)lo\ed m jirovulmg outlines for h ind colouring 
and w IS in use until the list eentuiy when it was 
ousted by lithography In Redoutd s method of 
scmi stqqile for coloured prints each colour was 
separitclv applied to the plate ind cleaned off, 
lietorc finally heating the plate and pulling the print 
C hronio - lithography has greater ■jiermancnee if 
lasting colours are employed than h ind-eoloured 
jilates In the three colour process thice (or four) 
half tone blocks <ire prtpaied cadi to print its own 
coloui to give i eompktc colour '•chemc The 
weakness ot the process lay in this that it almost 
demanded a jiajier coated with baryta or china el ly, 
which could not be gun ante ed as permanent in 
addition w is the temptation to use inks m ide from 
aniline dyes which were fugitive 


Cvl-l iDWN 

Royal Society of South Africa, March 2l — Dr A 
Dgg. president in the chan — B T Schonland On 
thf pissige of cathode riys through matter The 
absorptum leflexion ind second iry emission inv olved 
in the passage of fist cathode rays through thin 
foils of vinous metals, and their variation with the 
velocity of the rays were examined Accurate 
mcasurtnicuts were possible up to o 4 of the velocity 
of light 1 be results show tliat I cnard s law is 
only an approximation 1 he exLstence of a ' range ’ 
for these particles appars to be established, two 
indejiendent methods of measuring it agreeing very 
satisfactorily Die values obtained arc in agreement 
with the theory of absorption due to Bohr — T 
Stewart Holtzhuisbaakcn Spring, Cradock The 
spnng is a typical Karroo spring Measurements 
of the flow have been taken over a penod of 38 years 
Ihe rainfall of a paiticular season is found to be 
reflected in the flow, but is not necessarily propor- 
tional to It , regard must be had as well to the 
rainfalls of previous seasons and the ' tail ” of the 
flow produced by them — Gertrud Theiler Two 
new species of nematodes from the zebra Cvlxndro- 
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dorsal colon of the host, of which it is one of the 
commonest parasites, and Habromma zebra occurs 
in fairly large numbers m the stomach — Sir Thomas 
Muir Note on Zeipel’s condensation theorem and 
related results Both Zeipel's paMrs on deter- 
minants are now over fifty years old and have been 
somewhat neglected One or two of the basic 
results of Zeipel’s first paper are discussed and a 
number of deductions that cluster somewhat pictur- 
esquely round them 


Official Publications Received 

Mynfirn AgrlcullunilCalfliidir I'lOB Pp ii!+64 (Bangtlon 

Thu lournal of the Iloyal Aanmllural Society of Bnglanil 
Pp «-( 260 + ox1v1ii + 24 (London I Murray) 16» 

Thirty fouith Annual Iliport of the Bureau of American Kthi) 
the twcrelary of the Smithsonian Institution, lt)12-ia (With 
pinylnK paper ‘ A P“' ' ■ - ■» •--- 


Landon Change of Density of Iron due to Overstrain 
Ikon and Stfel Inbtitutk (at Institution of Civil Engineers) at 3 80 — 
Irof H t B Cter^nter The Frodiirtlon of Single Metalllo Crystals 
and some of their Properties —Prof J O Arnold The Co-relatlon of 
the Chemical Constitutions of ‘ True Steels to their MIorogBiphlo 
Structures — D Hanson snd J R. Kreenisn The Constitution of the 
Alloys of Iron and Steel —1 F Russell The Poteutisl Energy of Cold 
Worked Steel — P C Tliompeon snd A Ooffey The Changes in Iron 
and Steel below 400 C — L K Benson and F C Thompson Some 
Expeninents on Grain growth In Iron and Steel 
Botal iKSTiTUTion OF Gbiat Bbitaih at B —Prof J T MacGregor 
Monia Model n Flectric I amps (8) Glowing Gases (Neon Umps) 
Hoyai Society, at 4 80 —Prof A. Fowler The Series Spectrum of 
Trelily Ionised Silicon (Si IV).— SiriRobert Robertenn and W K Garner 
Calorimetry of High Ksplosliaa -Dr H S Hele Shaw 8 ream I Ine 
Kilter— Dr F W Aston A Critical Search fora HeavlerConstltuent of 
the Atmosphere by means of the Mass Spectrograph —Prof H B 
Arnistruim Blectrotytic Conduction, sequel lu an attempt (1886) to 
apply a Tlicory of Residual Allliilty — Piof H E Armstrong The 
Oilgin of Oemotic Blfeits IV Ilydrono dynamic Change In Aqueous 
Solutions - Prof B W Wood and A Ellctt Iho InflusiiceofMagnitle 
F lelde on the, Polarisation Ilf Resonaiire Radiation -W G Palmer A 
Study of the Oxidation of Copi« r and the lleduction of Copper Oxide 



Fml Bcottomy of the Blast Furnace.— F Clements Brl^ Steal Works 
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Kibo • CoPLBOE, at 8.80 —Principal L P Jacks Reality In Religion and 
Bdoeetlon (HIbbert Lecture). 

rniDAY, May 11 

ScBooL or Omebta i Stdmes, et S — Dr P OUee Hie Aryans (sncoeedlng 
Xeoturee on May 38 and inns 8 
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The Zoological Record 
'"T^HE decision of the Zoological Society’s council to 
X discontinue the publication of the “ Zoological 
Record ” on the grounds of expense suggests somewhat 
opposmg thoughts It is generally admitted, or even 
strongly urged, by most workers m everv branch of 
science that some guide to the ever-increasing flood of 
literature is a necessity If tins was true in 1865, when 
the “ Zoological Record ” was started, it is no less true 
to-day The need, m fact, must have increased m at 
least the same direct ratio as the number of publica- 
tions Yet in zoologv, as in geology and other sciences, 
these guides, records, and indexes have liad a perpetual 
and severe struggle for life, in the course of which many 
have from time to time succumbed, been revived under 
another form, and too often again collapsed 

Ihe “Zoological Record’’ itself was bigun in 1865 
as a public ition by Van Voorst, under the editorship of 
Dr Albert Gunther, with a distinguished staff of re- 
corders The publisher paid for the printing, but the 
manuscript, we belli ve, was compiled for nothmg 
Mr Van Voorst soon found the loss too great, and, 
though he contmued as publisher, an association was 
founded m 1871 to guarantee the expenses I his 

carried on till 1887, when the Record was saved from 
extinction by the Zoological Society, which generously 
shouldered the burden and bore it ilnaided until the 
establishment of the International Catalogue of 
Scientific Literature I he question then arose whether 
the record of /oology should merely become one part m 
that vast scheme Fortunately the secretary of the 
Zoological Society was far-sighted enough to preserve 
the continuity and title of the Record and the control 
of the Society, by mducmg his council to contribute 
largely to the expense and to maintam its Record 
Committee Consequently, when the International 
Catalogue faded, and when the Royal Soi lety declined 
to undertake the huge expenditure on what had 
viitually become its sole responsibility, then zoologists 
itill found their Record appearing — retarded and 
weakened, but m bemg and ready to resume its old 
strength and value whenever they themselves would 
provide the necessary sustenance Unfortunately, 
the increased costs of production have comcided with 
the loss of a number of subscribers owing to the effects 
of war and its sequelae The secretary of the 2 ^ological 
Society has over and over again sought m vanous 
directions to supply this loss, but has not met with amy 
cheering response All these facts must be remembered 
before we venture to blame the Society for its present 
deasion 


Telegrsphic Addrvii PHUSIS, LONDON 
Telephone Number CERRARD 8830 
NO 279?, ^OL III] 


When, now, we see the “ Zoological Record ” 
threatened with the fate that has overtaken so many 
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similar publications, it is time to inquire more closely 
into the causes For one thing, we note that the 
editorial and recordmg work is no longer done for the 
love of the srience For many years, indeed, the 
editor and recorders have been paid, but of late the 
appropriation for this purpose has grown enormously 
Times, no doubt, have suffered an economic change , 
there are fewer people with money and leisure enabling 
them to work for nothing But more of our younger 
workers should be inspired by the thouglit of service 
to their science, and should realise the experience and 
knowledge they themselves could gam by compiling a 
good Record The work, too, is lightened for them 
The International ( atalogue introduced the system of 
furnishing the recorders with slips ready written, and 
to a certain extent this system is contmued by the 
payment of searchers We ought, therefore, to be 
getting an even better Record than we are, and we 
were hoping that it would have been possible before 
long to restore some details eliminated by the need for 
economy ( Icarly, the greater the value the better is 
the prospect of selling 

So we pass from the producers to the purchasers 
Here there arc two points to he made First, every 
worker should consider seriously whether he is prepared 
to devote a large proportion of his time to ransacking 
literature, at luvst tliat part of it which alone is ac( ess- 
ible to him, or m default to work in a state of hap- 
hazard half-knowledge, or whether he is prepared to 
save his time liy paying some one else a triflmg wage 
(alxmt a shilling a week) to furnish him with a complete 
analytical index to the yearly harvest of his science 
Put thus, ran he remain in doubt ? ll he is not stirred 
by conscience to pay himself, he can at least insist that 
the institution for which he works shall find the money 
and provide the book But there is a second pomt 
Admitting that there exist a few workers so exceedingly 
distinguished that they arc furnished with compli- 
mentary copies of every paper on their subject that 
appears from ( hma to Peru, this can scarcely affect the 
fact that most workers m pure or applied zoology are 
not in that easy position The trouble with them is 
that, for the most part, they have never heard of the 
Record We believe this statement to be no exaggera- 
tion, and we would urge the advisability of some real 
advertismg The occasion is favourable, for such 
competitors as there have been are nearly all now out 
of the running One good way would be to induce 
university professors to mstruct their pupils in the craft 
of bibliographic research 

What, then, is the conclusion ? For thirty-six years 
the Zoological Society has earned the thanks and praise 
of zoologists for Its support of this indispensable aid 
But zoologists at large must now do their share if they 
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wish this support to continue On their side, as well 
as on that of the recorders, there must be a little more 
enthusiasm and self-sacnfice The vessel is stranded, 
but with good will from all hands she can be kept afloat 
till the high tide returns If the workers will give some 
real earnest of this good will, we cannot believe that 
the Society which has so long served as pilot wdl leave 
her to be broken up > 

Hygiene of the Great War 

History of the Great Ikar Based on Official Documents 
Medical Services Hygiene of the H ar Edited by 
Majoi-Gen Sir W G Mai pherson. Colonel Sir W H 
Horrocks, and Major-Gcn W W 0 Beveridge 
Vol T,pp XU + 400 Vol 2,pp vi + 506 (London 
H M Stationery Office 11)23 ) 21s net each 

T HF two volumes dealing with that part of tlie 
Medical Services of the War whuh was con- 
cerned with preventive medicine possess great histtirical 
interest and high current value , they form an admir- 
able example of the excellent results achievable when 
SI lence is applied to practical life 
The first volume deals with general admmistrative 
problems, and comprises chapters on sanitary ad- 
ministration m the field, on the schools of sanitation 
and instruction organised to secure sanitary practice, 
on methods of water purification and of disposal of 
waste products in different countries, and on the housing 
and the clothing of the soldier The second volume 
is concerned with food rations, with tlie physical 
test stations, the base hygienic laboratones, and with 
prisoners of war , these chapters bemg followed by 
special discussions on the prevention of malana, of 
trench foot, of bilharziasis, of trachoma, of smallpox, 
and of plague, which present more vividl\ than the 
other chapters the successful conquest of science over 
disease 

The prevention of typhoid and paratyphoid, of 
typhus and of trench fever, are not included in the 
discussions in these volumes, but as the prevention 
and cure of pediculosis forms the essential element in 
the ehmmation of the last two of these diseases, the 
very full discussion given to the methods of dismfesta- 
tion found most useful m the War fulfils the main need 
from the point of view of health, the clinical accounts 
of these diseases being given m other volumes of the 
history of the War Similar remarks apply as regards 
scurvy and ben-beri, but on p 73 of the second volume 
IS an interesting statement as to the means taken to 
supply British and Indian troops with fresh fruit juice 
m Mesopotamia In the prevention of ben-ben the 
addition of batmeal and dhall to the Bntish ration, 
the addition of marmite, and later, the issue of bread 
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contemmg 25 per cent of atta, were found valuable was secured when barracks became less crowded and an 
After May 1917, followmg the report of Misses Chick approximation towards open-air conditions became 
and Hume, germmated dhall was used m outlying possible There does not appear to be any justificaUon 
districts, when fresh vegetables or fruit could not be for the belief that the segregation of contacts \v ith cases 
obtained of the disease or the cheniual spraying of the throats 

A remarkable feature of medicme m the War was the of contacts, which was practised on a large scale, 
stimulus given by war to scientific investigation The greatly influenced the course of events 
instanc e already given is m point , and many other There are but few statistics of disease in these two 
investigations were successfully carried out under the volumes, but it is signific int that whereas in the South 
compulsion of urgent necessity The pathogenesis African War, witii an aggregate personnel of 530,000, 
of trench fever unfortunately w ts only fully revealed 8000 men died of typhoid fe\ cr, only 266 deaths from 
towards the end of the War , otherwise disinfestation this disease occurred in the Great War in the Western 
of soldiers would have formed an even larger part of Fiont among British and Dominion troops, with an 
army sanitary work than it did For details of a avciage strength of li millions and an aggregate of 
valuable investigation of energv expenditure m relation three or four times that number Ihe relative share 
to food by Dr E P Cathcart, chap iv in tlie second of prophylactic vaccines, of purifiiation of water, and 
volume should be consulted In the prevention of of the sanitary disposal of waste-products m securing 
trench foot, success was at once attained so soon as the remarkably low iniidencc of typhoid and of 
compliance was secured with the armv routine order dysentery in tlic War is not discussed in these 
that every man should remove his boots at least once volumes , but we hope that m some other volume of 
in twenty-four liours, drying and rubbing his feet and the historv of the War it will l>e possible to give details 
puttmg on dry socks m plai e of those discarded of any experiences in which one or other of these factors 

In view of the large part borne by flics in conveying of prevention was absent, with the view of assessing 
infection in the South African War, the prevr ntion their relative value in at tual experience 

of flies in all divisions of the Armv was vigorously Attention is directed m Sir W G Maepherson’s 

promoted in the Great War, and the chapter devoted preface to the fallacious illogicality of cstimatmg the 
to this is a useful summary of the subject 1 he healthiness or otherwise of troop<- by the ratio of deaths 
chapter on the prevention of infestation b; lice, from disease to deaths from wountls This ratio is 
which IS written by Sir W 11 Horrocks, is a masterly evidently one between two variables in particular 
presentation of this important subject, includmg the the number and extent of the battles may /ary As a 
biological facts, on knowledge of whicii efficient pre- permissible limit of incfficuncv du' to sickness in an 
ventivc measuies must be based Thesixty-one pages army in the field, 03 per cent of stre igth had been 
devoted to this subject do no more than represent its accepted as a permissible limit , and this empirical 
relative importance in military hvgiene, when we recall standard was found m experience to be most useful 

that Colonel Horrocks estimates that invthe War 50 in directing attention to tlie need for special inquiry 

per cent of the admusions to hospital from troops in in anv unit 

the held armies were attributable to lack of personal The details of sanitary organisation given in vol i 

cleanliness and to vermm The great saniUry lesson are of importance to all practical workers, and this 

of the South African War was that of fly prevention volume will for years form a valuable source of informa- 
and satisfactory conservancy methods , the great tion The success of the sanitary work of the Army m 

sanitary lesson of the Great War has been that probably circumstances mvolving a manifold multiplication of 
one-half of the disablement of our armies in the field existent machmery is one of the most striking features 
is due to pediculosis and scabies of the War Some of the factors rendering this rapid 

Scabies was made the subject of accurate mvestiga- addition to sanitary staffs practicable are not stated 
tion at Cambridge, civilians volunteering for this in these volumes , but it is noteworthy that the health of 

purpose These investigations showed that the m- the troops sent abroad depended primarily on the 
fection of scabies could be conveyed by sleeping in beds condition of the rapidly improvised camps which were 
previously occupied by heavily infested soldiers or by scattered throughout tins country , and that the 
weanng their cjothmg Perhaps the least satisfactory sanitary safety of these camps depended m large 
disease prevailing among soldiers, from the pomt of measure on the sanitary provisions in the districts in 
new of control, was cerebro-spmal fever , and although which they were placed, and on the active co-operation 
very specialised efforts were made to prevent its dis- between local and central sanitary authorities and the 
semmation, it may be doubted whether these were Army authonties The records of the Local Govem- 
successful, apart from the dimmished prevalence which ment Board and of local authorities show that their 
NO 2793, VOL III] 
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assistance was given whole-heartedly, and that the 
soldiers had the full advantage of the high general 
standard of civil sanitary administration m this 
country furthermore, the Army Sanitary OflScers 
were recruited from the ranks of medical officers of 
health To these facts, to the excellent Army medical 
organisation, to the Army schools of instruction in 
hygiene, and to the fact that the sanitary lessons of 
the South African War had been learnt, we must 
attnbute the relative freedom from mtestmal mfections 
dunng the Great War The mvestigations made durmg 
the War have advanced our medical and hygienic 
knowledge, and thus the Army will be able to repay its 
indebtedness to avihan sanitarians by adding to our 
means of preventing disease in the ordmary course of 
civUian life 

Radiophones 

(1) jRoJto Phone Recetmng a Practical Book for 
Everybody Fdited by Prof Erich Hausmann 
Pp VI1 + 183 + 14 plates (London, Bombay and 
Sydney Constable and Co , Ltd , 1923 ) 9f net 

(2) Direction and Position Finding by Wireless By 
R Keen Pp xix + 376 (I/indon The Wireless 
Press, Ltd , New York Wireless Press, Inc , 1922 ) 

(3) Wireless Popular and Concise By Lt -Col 
C G Chetwode Crawley Pp 92 + 8 plates 
(London Hutchinson and Co , n d ) ir 6d net 

(4) The Wireless Telephone What it is, and How 
It Works {including Directions for Building a Simple 
Receiver for Wireless Telephone Broadcasts) By 
P R Coursey Pp vi + ii3 (London The Wire- 
less Press, Ltd , New York Wireless Press, Inc , 
1922 ) as 6 d 

(5) Crystal Receivers for Broadcast Reception By 
P W Hams Pp 75 (London The Wireless 
Press, Ltd , New York Wireless Press, Inc , 
1922 ) IS bd 

(6) Mast and Aenal Construction for Amateurs 
Together with the Method of Erection and other Useful 
Information By F J Ainsley Pp 83 (London 
The Wireless Press, Ltd , New York Wireless 
Press, Inc , 1922 ) is bd 

(7) The Perry Auto-Time Morse System an Aid to 
the Rapid Acquirement of Speed in the Transmission 
and Reception of the Morse Code By F W Perry 
Pp 16 (London The Wireless Press, Ltd , 
New York Wireless Press, Inc , 1932 ) bd 

A CONSTANT struggle has been gomg on for the 
last ten years between the users of the adjectives 
“ wireless ” and “ radio ” It is hoped that the ques- 
tion will be solved by international agreement In 
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America “ radio ” is m general use, but in thi? country 
It 18 probable that “ wireless ” will he used by many 
experts for several years to come It is easily under- 
stood why authors who have wntten books on “ wire- 
less ’* should be loath to change, but that they should 
have a strong followmg seems odd In our opuiion, 
“ radiophone ” is a suitable contraction for “ radio- 
telephone,” and “ radiophone communication ” is 
better than “ wireless telephone commumcation ” 
Whether we like it or not, there is no doubt that 
listening to radio broadcastmg has become an every- 
day mcident m many households Until about 
November 1920 practically the only use of radio- 
communication was for signalling between pairs of 
stations That a message sent out from a station 
could be heard simultaneously at many others was 
generally regarded as an mherent drawback to this 
system of communication, except m the case of a ship 
m distress on the sea In the United States radio- 
phone broadcastmg began with news items and phono- 
graph music The latter item was not so good as 
having your own phonograph You had to be content 
with a record chosen by somebody else, at a time which 
he thought best The stations now send out vocal 
and mstrumental music, time-signals, accounts of 
sportmg contests, weather and stock-exchange reports, 
and so on If broadcasting is to be a success, the 
programmes have to be good from both the recreational 
and educational pomts of view The quahty of the 
speech and music reproduced by the radiophones m 
the loud-speakmg telephone must surpass the per- 
formance of a gramophone The programmes must 
be sent out daily at definite times and with absolute 
punctuality Lastly, mexpensive and easily operated 
receivmg apparatus must be readily procurable 
A development which will probably take place m the 
immediate future is the simultaneous transmission of 
different programmes This can easily be done by 
usmg different wave-lengths The element of choice 
will certamly make the broadcasting more attractive 
From the programmes published m America we learn 
that the radiophone “ cheers the hospitals,” bnngs 
“ church services to the home-bound ” and " enter- 
tamment and news to the isolated ” A claim is also 
made that radio broadcastmg tends towards greater 
national and mtemational harmony 
On the other hand, Mr Perry m the preface to (7) 
advises every one to learn the Morse Code so as to 
listen-m to radio-telegraphic messages, which, he says, 
IS far more mterestmg than broadcast radiophone 
concerts In his opmion the constantly c han ging 
posonal messages sent out “ open up a vast field of 
mterest, amusement, and knowledge ” His book is 
to help the reader “ to mamtam a healthy mterest 
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m such a wonderful subject ” It seems to us that 
there is room for a book on the subject of the ethics 
of “ hstenmg-m ” to urgent personal and farewell 
messages from, for example, passengers on board ship 
This method of obtammg mteresting and amusing 
knowledge would not appeal to every one 

(1) Prof Hausmann’s book describes in an excellent 
and simple way the methods and apparatus used for 
receivmg radiophone speech and music Nine of the 
most eminent experts m America have co-operated 
to produce a thoroughly good book which can be 
readily understood without special technical knowledge 

(2) Mr Keen’s book deals not only with the general 
principles of direction-finding, but also with the con- 
structional details of the installations required for 
shore service and for the navigation of ships and air- 
craft It will be appreciated by the expert, for, 
although the discussion of problems is usually rather 
elementary, it is very thorough The nomenclature 
of the subject is not yet fixed and so the author occa- 
sionally uses alternative words We thus find the 
“ cardioid," the “ heart-shape,” and the “ apple ” 
diagram of reception Occasionally the author gets 
tired of writing about the “ Marconi-Bellmi-Tosi ” 
system and refers to it simply as the M B T system 
The notes on field and nautical astronomy given m 
the appendix are good and will be helpful to the 
engmeer 

(3) Colonel Crawley’s little book on wireless is 
popular and mteresting He points out that the 
enthusiasm for broadcasting may have drawbacks 
In the United States it is sometimes called “ radio- 
flu ” The purchase of a cheap set may lead to grievous 
disappomtment He gives a thoughtful discussion of 
the Imperial Wireless Cham 

(4) Mr Coursey discusses the essentials of a radio- 
phone and how it operates He uses “ wireless ” and 
“ radio ” indiscriminately The book is nicely got - 
up and will be useful to beginners 

(5) The fifth book on our list will meet the require- 
ments of those who desire to construct their own 
apparatus A detailed description is given of a high- 
grade crystal receiver suitable for the reception of 
the broadcast concerts and radio time-signals sent out 
by the Eiffel Tower station m Pans It must be 
remembered, however, that the concerts Iwoadcasted 
by the Hague are quite inaudible m even a good 
crystal receiver connected with a large aerial They 
can be heard qnly by suitable valve apparatus 

(6) Full particulars are give m Mr Ainsley’s little 
book for erecting vanous kinds of masts and aerials 
Although It IS not essential to possess an outside aerial 
with every receivmg set, yet, when economy is a con- 
sideration, It IS an advantage to have one A strong 
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36-foot mast IS shown the cost of the matenal for 
which was only 25f 

(7) In the last book on our list the author desenbes 
an mgemous method of leammg the Morse system 
rapidly This book should prove very helpful to 
many amateur radio-tclegraphists 
Those mtendmg to listen-m to the broadcastmg 
must remember that even the best loud - speaking 
telephones appreciably distort speech and music 
They cannot be used, also, unless the signals be so strong 
that they are uncomfortably loud on the radiophones 
As a general rule, if it is desired to make signals audible 
in a room by means of a “ loud speaker ” it is necessary 
to add a two-valve magnifier to a set which would give 
comfortable hearmg when used with radiophones 
The 'two-valve magnifier itself appreciably distorts 
speech, thus addmg to the troubles of those who 
listen-in 

The “Chemical” Sense 
SmeU, Taste, and Allied Senses m the Vertebrates By 
Prof G If Parker (Monographs on Experimental 
Biology ) Pp 192 (Philadelphia and London 
J B Lippmcott Co , 1922 ) 10s 6 d net 

T he mechanism of the senses of smell and taste 
IS apt to be unduly neglected, probably on 
account of the fact that m civilised man these senses 
do not play a large part m intellectual processes But 
they bnng before us some mterestmg problems as to 
the nature of receptor organs m general It will be 
remembered that the object of such organs is to excite 
a set of nerve fibres on the madence of some external 
agency of such a kmd or mtensity as to be unable to 
affect these nerve fibres directly This is done by the 
production of some powerfully stimulating agent m 
the receptor mechanism at the termuiations of these 
nerve fibres 

It IS difficult to define satisfactorily the difference 
between taste and smell If it be said that the former 
relates fo substances m solution, whereas the latter 
relates to vapours, we are met with the fact that even 
vapours must be dissolved m the watery layer covering 
the olfactory cells Moreover, the presence m fishes 
of a mechanism which appears to be the same as that 
of smell m air-breathmg organisms suggests the need 
of some other criterion Prof Parker directs attention 
to the hpoid solubility of odorous substances and to 
the existence of hairs composed of lipoid matenal on 
the olfactory cells The relation of surface tension 
and adsorption has also been brought mto connexion 
with odorous properties When we come to attempt 
to correlate either smell or taste with chemical com- 
1 position we are met with senous difficulties 

T 1 
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The sense of taste is shown to include at least four 
distinct senses — sour, saline, bitter, and sweet Some 
interestmg experiments are given on p 161, which 
show that the catfish, Amiurus, responds to meat juice 
by means of taste-buds situated on the sides of the 
animal What is also significant is that the response 
is accompanied by “ local sign,” just as touch is in 
ourselves The fish is aware of the position of the 
stimulus, turns to it, and swallows the meat The 
response is absent when the nerves to the taste-buds 
are cut 

Prof Parker holds that the sensations produced by 
various chemical irritants are to be distinguished from 
those of pam, although both are devoid of differenti- 
ated receptor organs and are mediated by free nerve 
endmgs The chemical sense is said to be abolished 
by a smaller dose of cocame than is the sense of pam 
They have in common, however, a high threshold value, 
as would be expected from the nature of the structures 
stimulated As the object of the sensibility is mainly 
to avoid injury, too great a delicacy would clearly be 
a disadvantage Ihe last chapter of the volume 
contams an mteresting discussion on the relations 
between the common chemical sense and those of smell 
and taste Of the three the olfactory sense is regarded 
as the most primitive, that of taste the most highly 
developed, with the common chemical sense as inter- 
mediate m evolution 

The volume is a very useful summary of our know- 
ledge on the subject of the “ chemical ” senses as a 
whole W M B 

Our Bookshelf 

Geologic tn Tabellen fur Studierende der Geologte, 
Mtneralogte, und des Bergfachs, der Geographic und 
der Landmrlschaft Von Prof Dr K Andr6e 
Ersterleil Pp xv + 96 ZweiterTeil Pp 97-134 
DritterTeil Pp 135-228 (Berlm GebniderBom- 
traeger 1921-1922 ) Three parts, 8j 
The most remarkable thmgs about this representation 
m tables of matters with which the geologist has to 
deal are the mgenious mdustry of the author and the 
very moderate price at which the book has been so 
excellently produced Whether it will appeal to 
students depends much on the mdividual frame of 
mind We mclme to thmk that the “ Tabellen ” — 
we had almost written “tabloids” — will be of most, 
and indeed of considerable, service in the private 
library, as remmdmg the worker of what to look for 
m larger and descnptive treatises It is to be regretted 
that there is no mdex to the mass of information of an 
expected or unexpected nature here assembled 
The author, m view of the abundance of material, 
has wisely kept the classification of igneous rocks on 
very simple Imes The customary grading of the “ fine 
earth ” of soils is given in section B of Table 49 Prof 
Andrde has directed attention to his use of graptolites 
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and ammopites in the stratigraphical tables, and here 
the succession of strata in vanous regions is set forth 
under the several systems The columns dealing with 
the later series naturally show far more detail than those 
relating to the Carboniferous and older systems The 
full treatment of Cainozoic strata should go far to 
correct the notion of their relative unimportance that 
still prevails among geologists m the British Isles 
This IS, we fanc>, the portion of Prof Andree’s work 
that will be referred to most often 
Prof Andr^e in his last ten pages generously provides 
a list of authoritative modem works on geology, which 
will guide the student into more arcadian fields With 
two exceptions in favour of the United States, and 
three of an international character, the books named 
are all in German, so that wc miss Geikie’s “ Text 
Book,” Haug’s “ Traite,” and De Margene's transla- 
tion, virtually a revised and extra-illustrated edition, 
of Suess’s “ Antlitz der Erde ” G A J C 

Reinforced Concrete A Practical Handbook for Use tn 
Design and Construction By R J Harrington 
Hudson Pp xxiv + 3 i 8 (London Chapman and 
Hall, Ltd , 1922 ) i6i net 

This volume is one of the very few treatises on reinforced 
concrete in which the properties of the materials em- 
ployed, and the methods of working these materials so 
as to produce the finished results, receive adequate 
treatment The matter is of great importance from the 
student’s point of view , in too many instances, after 
a course in reinforced concrete, the impressions left in 
his mind are somewhat hazy, and he is apt to thmk that 
the subject is one consisting only of complex calculations 
1 he early chapters m the Ixiok before us will go far to 
remove this impression Most of the space is taken 
up with questions of design, both m theory and practice, 
the plan generally followed has been to give a general 
discussion of the particular problem, and then to throw 
the results into the form of tables and graphs so as to 
simplify so far as possible the practical work of the 
designer The reader will find the numerous worked- 
out examples very helpful in gaming a knowledge of 
the methods of practical design The portions dealing 
with monolithic design are good, and include discussions 
on secondary stresses and on continuous beams mono- 
lithic with columns In developing this part of the 
subject the author successfully employs the equation 
of three moments The London County Council re- 
inforced concrete regulations are included in the volume, 
as also are extracts from the British standard specifica- 
tions relating to Portland cement, and structural steel 
The author is to be congratulated on hts volume, which 
cannot fail to be of value both to engineering students 
and to those engaged on the practical side of structural 
engineering 

The Topography of Stane Street a Critical Reinew of 
“ The Stane Street," by Hilaire Belloc By Capt 
W A Grant Pp 95 (London John Long, Ltd , 
1922) 5s net 

In his cntical review of Mr Belloc’s “ Stane Street,” 
Capt Grant has produced a valuable study of this 
Roman way, which, although the author pretends to 
offer no opinion on historical or archasolo^cal pomts 
and confines hunself to questions of topography, is of 
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no inconsiderable interest to an hseologists and students 
of Roman Britain Ills cntirism of Mr Belloc is that, 
while an adept in map reading, hn lack of familianty 
with the principles of surveying for map construction 
has led him into numerous errors in tracmg the align- 
ments of Stane Street from ( hichester to the site of Old 
laindon Bridge, sistv yards cast of the modem bridge 
Mr Bellocs theory is that there were four great 
limbs or sections covering respectively the ground from 
fhicluster (east gate) to Pulborough Bridge from 
Borough IIill to Leith Hill, from Leith Hill to Jumper 
Hill and from Juniper Hill to the southern end of 
London Bridge ( apt Grant examines each of these 
m detail end demonstrates the errors, while in a 
further chipter lit indiiatcs the true alignments ind 
discusser the general prmiiples upon whu h Stanc 
Street would appear to have lietn planned Capt 
Grant is commendablj precise m his cnticisms and in 
two ippendicts gives long lists, with reft rent es, of 
“ Errors due to carelessness or Printers’ Errors,” and 
“ 1 rrors due to Miscalculation and mis staten ents 
arising therefrom ” 

BrtUsh Museum Gutde to the Maudslay Collection of 
Ma)a Sculptures {Casts and Originals) from Central 
Annrtca Pp 94 + 8 plates (London British 
Museum, 1923 ) is (sd net 
lo the smvll but select bind of Ameriianists in this 
countr> It has always seemed little short of a siandal 
that the Miudslay Collection of Maya Sculptures, after 
being on exhibition for a short lime at the Victoria and 
Albert Museum, should have been consigned to store, 
where it has remained for thirty tears Its resi ue and 
display in the galleries of the British Museum pays a 
tardv triliulc to Dr \ P Maudslay ’s pioneer researches 
and his enthusiastic efforts to preserve a faithful record 
of the remarkable artistii skill and culture of the 
ancient inhabitants of Centril America Ihis lollci- 
tion of casts and originals was made bv Dr Maudslay, 
enlirelv at his own expense, between the years 1881 and 
1894 when he made no less than seven journevs to 
Central America, visiting the principal sites in Yucatan, 
Honduras, and Guatemala 

The preparation of the guide to the collection lias 
been m the competent liands of Mr i A Joyce, who, 
m addition to a detailed descnption of the exhibits, has 
written an mtroduction dealing with the mam character- 
istics of Maya culture and, in particular, with their 
hieroglyphic and chronological systems It contains 
exactly the information necessary to enable the un- 
mstructed visitor td the gallery to appreciate the most 
striking features of this ancient semi civilisation 

Flora of the Presidency of Madras By J S Gamble 
Part 5 Ebenaceie to Scrophulanacese (Published 
under the authority of the Secretary of State for 
India m Council ) Pp 769-962 (London Adlard 
and Son and West Newman, Ltd , 1923 ) los net 
The present {fart of Mr Gamble’s Madras flora is on 
the same lines as previously issued parts The family 
Ebenace® is completed, with an enumeration of the 
24 species of Diospyros, several of which are large 
trees yielding a black heartwood, or ebonv , and the 
treatment of the families of gamopetalous dicotyledons 
follows m the sequence usually adopted in the British 
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Colonial floras The principal families are Apocyn- 
ace®, Asclepmdace®, and Convolvulace®, and the part 
concludes about half way through Scrophulanace® 
Solanact® is poorly represented, but in this family, as 
m Apocynace®, several South American genera, in 
traduced m cultivation, have run wild Mr Gamble 
enumerates eight species of Strychnos, including Nux 
vomica, the source of strychnine, and another species, 
the seeds of which yield the alkaloid brucine , a third 
species, S potatorum, derives its name from the fact 
that the seeds are used to clear muddy water Of 
the ( onvolviilace®, the genera Argyreia and Ipomoea 
supplv miny showv flowered climbers , / Batatas, 
sweet potato, is in common cultivation as a vegetable 
Coal and 4llied Subjects a Compendium of the First 
Ten Bulletins issued by the I ancashtre and Cheshire 
Coal Research Association Bv h S Smnatt Pp 
v + 201; (london 11 1' ind G Witherby nd) 
13s net 

Mr Sinn ATT and his collaboratois have prepared a 
comfiendium of the first ten bulletins issued bv the 
Lane ashirc and ( hcshire (oil Research \ssociation, and 
the intention of the publication is “ to enable those 
engaged in the Coal Industry and others to shirt the 
knowledge gained m c irrying out the work” Ihe 
bulletins hive been well worth collecting and issuing 
together 111 this lorm, which will fac ilitate ready refer- 
cncc Thev varv in content from such a general 
subject as “Notes of Ten Introductory Lectures on 
Organic ( hemistry, with Special Reference to Coal ’ 

(c ondenstd into 32 pages) to the highly specialised brief 
bulletin on Hoo ( anntl ” One* of the most interesting 
describes the examination of the inorganic constituents 
of cod which deals with those ash inclusions known as 
ankenies while “ ( oal Dust and I'usaii ” indicates 
another line of work with which Mr Smnatt has 
idcntificcl himself No^very fundament d proldems of 
fuel technology have been attacked, and some of the 
matter is not original, being s'mply collected in the 
bulletins for the convenience of the Research Associa- 
tion, but it is a record of useful woik J W C 
The Phase Rule and its Appluations By Prof \lex- 
ander 1 < mdlay ( Text-books on Physical Chemistry ) 
Fifth edition Pp xvi 4 298 (London Longmans, 
Green and Go , 1923 ) 10s 6d net 

The fifth edition of Piof Findlay’s book on the 
phase rule differs from previous editions m that 
the whole volume has been re set, so tnat in spite of 
containing additional matter there is a substantial 
reduction m the number of pages In the new edition 
the iron carbon diagram ha^ been altered m order to 
include the 8 form of iron which appears when the 
pure metal is heated to 1400° or to a somewhat higher 
temperature in presence of carbon , the fi form of 
iron has also been elmunated as differing only in 
magnetic properties from a-iron or ferrite New 
material hits also been introduced in connexion with 
the allotropy of sulphur and phosphorus, m view of 
the fact that these elements can give rise to pseudo- 
binary systems In the later chapters of the book, 
additional space has been devoted to the mineral- 
forming systems, including both the aqueous deposits 
of the Stassfurt salt beds and the igneous calcium 
alumimum silicates 
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Letters to the Editor 

\_rh« Editor does not hold htmself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond ‘tvith 
the writers of, rejected manuscripts intended for 
this or any other part of Nature No tusiice is 
taken of anonymous communications ] 

Molecular and Crystal Symmetry 
The relation between the symmetry of a crystal 
and that of the component molecules has been recently 
discussed by G Shearer (Proc Phys Soc , 1923, vol 
35, p 81), who unknowingly following the same tram 
of thought, has arrived at the conclusion, previously 
stated by Fedorov (Zeits Kryst , 1912, vol 52, p 22), 
that a crystal obeys what may be termed a principle 
of conservation of symmetry Thus, if m be the 
“ symmetry number ’ of the structural unit or 
parallelepipedal brick (the number of identical or 
enantiomorphously related asymmetric parts into 
which it IS subdivisible), m the number of molecules 
it contains, and p the symmetry number of each 
molecule, then nlm~p, or alternatively pm=^n 
« e the symmetry of the mdividual molecules multi- 
plied by their number gives the symmetry of the 
crystal If the formula be correct no symmetry is 
dissipated, the whole of the molecular symmetry 
being taken up by the crystal Now, so far as 
Fedorov was concerned, the matter was purely 
speculative for the X ray method had only just 
been discovered and its exact meaning was still 
obscure, but Shearer has gone a step further by 
collectmg X-ray data in support of the principle 
(or ‘ Shearer s rules ’ ), with the result that it has 
been provisionally adopted by Sir W H Bragg 
(Journ Chem Soc, 1922, vol 121, p 2766) as a 
working hypothesis in the interpretation of X-ray 
measurements As I think the various considerations 
advanced by Shearer are inconclusive, and are already 
leading to very questionable conclusions concemmg 
the stereochemical formula of certain aromatic 
compounds I would here submit the Fedorov-Shearer 
principle to a brief discussion 

It IS self-evident that any real vindication of the 
principle involves a knowledge of all the three terms 
p, m, and n of the formula Now the last two quanti- 
ties are relatively easily determined, but the molecular 
symmetry * is a much more difficult matter, for it 
implies a determination with a tolerable degree of 
accuracy of the position of every atom m the structure, 
and as such difficulties have not yet been overcome 
in the case of such complicated compounds as the 
benzene naphthalene, and anthracene dcnvatives 
investigated by Sir W H Brag^, it is evident that the 
field for testing the principle is very restneted As 
a matter of fact, the evidence adduced by Shearer is 
very scanty, consistmg as it does of the demonstration 
that m no known case is followed by the state- 

ment that if certain values of p be allowed, then all 
the crystals can be brou^t into Ime with the pnn- 
ciple It must be noted that there is no experimental 
evidence m favour of these special p-values (which 
are, then, really postulated), and that most ox them 
are not what one would expect from chemical know- 
ledge (unless, of course, the molecular configuration 
in the crystal has not the same symmetry as it has 
m solution) Thus, crystal molecules of o- and 
p-naphthol, resorem, benzoic, saUcylio, and phthalic 
acids are all held to be asymmetric, from which it is 
to be inferred that the crystals contam two kinds of 
molecules in the manner of racemic acid Then, 
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agam, naphthalene is held to have no plane of 
symmetry, and so on 

There is, however, one organic compound for which 
all the three terms p, m, and n have been reasonably 
well estabhshed, namely, the ordinary tartaric acid 
recently investigated by W T Astbury (Proc Roy 
Soc , 1923, vol 102, p 506) This IS apparently held 
to conform with the principle, but as I do not agree 
with Messrs Shearer and Astbury that the molecule 
is asymmetric, the case calls for a brief examination 
The acid has long been known to have the formula 

HO^ ^OH 

H— C* ♦C—H 

HOjC^ '^COjH 

m which the two carbon atoms marked out by 
asterisks are the so-called asymmetric carbon atoms, 
1 e atoms surrounded by four different groups in an 
asymmetric tetrahedral manner (the four groups 
bemg m each case H, OH, CO.H, and CHOH CO.H) 
If a three-dimensional model be constructed accordmg 
to the above scheme, it will be found to take three 
forms depending on the way in which the duplicated 
groups H, OH CO H are arranged about the main 

stem, C* *C One form is identical with its 

mirror-image (Pasteurs meso acid) the other two 
are non-idcntical mirror-images of each other (enantio- 
morphous) and represent the ordinary dextro acid of 
commerce and Pasteur s rare laevo acid respectively 
It IS the d-acid that is under examination, but the 
same will hold for the /-acid If we mspect the model 
for symmetry we shall find a twofold (digonal) axis 
somewhere or other in the plane normal to the central 
stem, no matter how we may have previously affected 
the relative positions of the two ends by rotating 
one against the other (about the mam stem) It 
may be added, parenthetically, that Astbury arbi- 
trarily lumts ills discussion of the stereochemical 
model to six such positions, but in every case the 
molecular configuration of tartanc acid in the liquid 
or dissolved condition is not asymmetric (as generally 
described) 

With regard to the state of the molecule m the 
crystal, a study of Astbury s paper leads me to the 
conclusion that the molecule is still symmetneal 
The statement tliat one-half of the ordmary tartanc 
molecule behaves exactly like the other haJf and is 
indistmguishable from it ” , the pains that seem to 
have been taken to preserve this parity in allocating 
the various atoms withm the structure , and, finally, 
the evidence of the numerous figures, all go far to 
counteract the impression created by Astbury’s use 
of the term “ asymmetnc molecule " It seems aa 
if the unobtrusive molecular twofold axis (normal to 
Astbury's " dumb-bell axis ") has been overlooked 
If this IS so, then the state of affairs m a crystal 
of tartanc acid can be desenbed as follows The 
structure is not simply built up of a single space- 
lattice arrangement, with the molecular axes uniting 
to create the symmetry axis of the crystal, but is 
constructed of a pair of molecular lattices, mutually 
interpenetrating, the office of the second bemg to 
restore the symmetiy lost by a refusal of the crystal 
to recognise molecuuu: symmetry As all the mole- 
cular symmetry is wasted, the Fedorov-Shearer 
prmcipie is infringed to the utmost possible limit 
The above exhausts the matenal at present avail- 
able for any practical discussion of the symmetry 
pnnciple , for the numerous inorgamc crystals 
reviewed by Shearer are evidently not put forward 
as proofs, but rather as contingent illustrations of 
the way m which the pnnciple serves to limit thp 
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positions of the electrons in certain atoms Ihe 
conclusion must therefore be drawn that the principle 
has not been established On the other hand, I am 
not disposed to attach too much weight to the evi- 
dence against the principle furnished by tartanc acid 
for the following reason The object of Astbury s 
mvestigation was to explore the connexion between 
optical activity and enantiomorphism, and it was 
therefore necessary to choose a substance of relatively 
complicated composition The crystals of tartaric 
acid are much too involved for any effective test of 
the symmetry prmciple It is, for example, by no 
means certain tnat a slight deformation of the sym- 
metrical crystal molecule into an asymmetric form 
could be detected by the X-ray method, and yet this 
deformation would be enough to substantiate the 
principle so far as tartaric acid is concerned 

It seems to me therefore that the whole question 
IS still open, and that the suitable choice of material 
for an eventual test is worthy of a careful considera- 
tion Such aromatic compounds as those under 
investigation for other purposes by Sir W H Bragg 
would seem to be unsuitable for they are so compli- 
cated that the positions of the individual atoms can- 
not at present be deduced from thd measurements , 
consequently the shape and symmetry of the mole- 
cule have to be assumed The compounds should 
rather belong to the simplest order of molecular 
structure a molecule containing one atom of carbon 
IS much better than one containing two Hydrogen 
should be avoided as it cannot be placed by the 
X-ray method There should be as few kinds of 
atom as possible, for the quantitative connexion 
between atomic weight or number and reflection 
intensity is, perhaps, not too well known The 
symmetry of the crystal should be beyond reproach, 
and it should be part of the investigation to assure 
It, since as a rule the crystallographer does not take 
the necessary trouble to determine the class of 
symmetry Perhaps a suitable commencement might 
be made on carbon tetrabromide, CBtj the corre- 
sponding iodide and possibly hexachloro- and hexa- 
bromo-ethane (if these are not already too compli- 
cated) Such compounds have the advantage that 
the carbon content is almost negligible (being much 
less than the average percentage of hydrogen in 
organic compounds) and the X-ray effect of the 
carbon atom might therefore be neglected as a first 
approximation the mvestigation being, as it were, 
simplified to that of a solidified bromine (or iodine) 
m which the halogen atoms are limited stercochcmi- 
cally by the insignificant carbon atom Moreover, 
the dimorphism of the tetrabromide (monochmc at 
ordmary temperatures and cubic above 49“) might 
afford mformation on the extent to which the mole- 
cular configuration changes with change of crystal 
structure 

Closely related with the above compiounds are 
others of the same simple chemical type Tin tetra- 
lodide, Snl„ for example, might give interesting 
results, since from the X-ray point of view the in- 
vestigation might be regards as that of an element 
(by virtue of the approximate equality in atomic 
number of tin and iodine), while from the chemical 
pomt of view one can be quite certain it is a compound 
(though whether the grouping of iodine atoms is 
tetrahedral is not so well grounded as in the case of 
a carbon contpound) Work on such simple com- 
pounds as these might possibly estabhsh the Fedorov- 
Shearer prmciple, and so be of assistance in the study 
of more mghly developed carbon compounds 

T V Barker 

University Musetlm, Oxford, " 

Apnl 10 
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Martini’s Equations for the Epidemiology of 
Immunising Diseases 

E Martini,^ m his " Berechnungen und Beobacht- 
ungen 2ur Epidemiologic und Bekflmpfung der 
Malaria (Gente, Hamburg 1921), sets up a system of 
difierential equations to represent the presumptive 
course of events in the development of an endermc m 
which recovery is accompanied by acquired immunity 
He adopts the notation 

fraction of population affected with the disease, 
and infective 

» -fraction of population not available for new in- 
fection (immune or already affected) 

(l-»)=fraction of population available for new in- 
fection 

p— fraction of population newly aftected, per unit 
of time 

q ^fraction of affected population that ceases to be 
so, per unit of time by recovery or by death 

m ^fraction of immune population which loses 
immunity or dies, per unit of time 
a^infcctivity (a proportionality factor) 

Martini puts the new infections p per unit of time, 
per head of population, proportional both to the 
infective fraction u of the population and also to the 
fraction (l-») of the population available for new 
infection so that ^=aM(l-»), and accordingly writes 
his equations 

du 

-a«(l-j)-jM = (a-5)M-aM», (i) 

j^=o«(l-»)-m»-oM-»ni~ttt« (2) 

Martini remarks that these equations cannot be 
integrated m finite terms They are of a type dis- 
cussed by the wnter elsewhere ( 4 tperican Journal of 
Hygiene, January Supplement, 1923) Their solution 
in senes is 

t=Q,e<« + (4) 

From this it is seen tliat 

(1) The equilibrium at the origin (u -»=o) is stable 
if and only if, O'-? When this condition is satisfied 
the disease will die out 

(2) Jhe solution near the ongin cannot take on 
oscillatory form, since (0-?) and m are necessanly 
real quantities 

There is, however, another equilibrium (as pointed 
out by Ur Martini), namely, at 



( 5 ) 

= 1, say 

(6) 


This has a real meaning if and only if o>?, that is to 
say, just m that case in which the equilibrium at the 
origin is unstable , at the same time, in the neigh- 
bourhood of M==U, i^I, we have again a solution— 
(u- U) =PV''.‘+ P',cV-(- (7) 

(*- 1) ==Q'i«^i‘+QV^«‘+ Q'uc’*‘‘+ (8) 

where 

fe) 

We need here give no further consideration to the 
case a<g, since the second equihbnum has no real 
existence in this case, and the first equihbrum was 
found to be stable, the disease dying out 
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In the other alternative, namely, a -• 5, we have two 
cases to distinguish 



In this case Xj and X, are both real and negative The 
eciuilibnum at U, I is stable, the disease will become 
dehnitely established, if once started The approach 
to equilibrium is aperiodic, asymptotic 

!•> (-«)';?. or 

In this case \ and X, are complex, viith negative real 
rts The equilibrium at U, I is still stable but will 
approached by a periodic process of damped oscilla- 
tions 

It may be remarked that a solution can still be 
given if the coefficients a m, q, which have here been 
treated as constants, are regarded as periodic or even 
as general functions of the time However the 
numerical evaluation of the coefficients appearing in 
the solution then becomes very onerous It will 
suffice on this point to refer to the pertinent mathc 
matical literature as, for example Picard Traits 

d’Analyse ’ 1908 vol 3 pp 187 188, 194 197 
Goursat Trait6 d Analyse,^ vol i 1918, pp 482, 
4y8 

AlVRED J I OTKA 

Johns Hopkins University 


The Cause of Anticyclones 

If space permits I should like to reply to one or 
two points m the letter contributed by Mr W H 
Dines to Nature of April 14 p 495 

(1) In the first place when one is dealing with 
two different sorts of air, probably of unequal fre- 
quency of occurrence, it appears to me to be unsafe 
to depend very greatly on comparison with mean 
values denved from all cases considered en masse 
Has not the Bjerknes theory been elaborated as the 
result ef an attempt to deal with the problem of 
atmospheric circulation on the assumption that dis- 
continuities might exist, and that therefore — as other 
methods would probably fail to reveal them — only 
close study of individual cases could hope to succeed ? 

Apart from this, Mr Dmes deals with departure 
of temperature from the mean for the hetght and 
date In the paper (Q J K Met Soc Jan 1923) 
to which reference was made m my earher letter 
(Nature of March 31, p 429) temperature is dealt 
with throughout in relation to given tsobartc surfaces 
This seemed particularly desirable in the case of 
polar air, for a mass of such air, leaving polar regions 
with high velocity and low barometric pressure 
may eventually hnd itself, with much reduced 
velocity and with a pressure increased by some 
20 to 30 millibars, forming the surface layers of an 
anticyclone 111 temperate regions The correspond 
ing adiabatic increase of temperature (communica- 
tion of heat from warmer seas, etc , being left out of 
account as being more or less common to all polar 
air moving southward) would be 3° to 5° F, or 
enough to bring the temperature at a fixed height 
up to about the mean temperature for that height 
If the fifty two cases of anticyclones referred to by 
Mr Dines are considered from the point of view of 
normal temperature for a given pressure it will be 
evident that about half must be of polar air up to 
I km , and I think this is about as large a proportion 
as 1 should claim for that level Rather more than 
one-hfth would then be polar up to 3 km , and so on 

(2) The question in regard to humidity is very 
NO 2793, VOL rii] 


complex but I have always taken exception to 
the view that humidity (either relative or absolute) 
would be of much value in distinguishing between 
polar and equatorial air apart, that is, from its value 
for locating the fhscontinuity In particular, polar 
dir in its passage over warmer seas, should have 
Its humidity at all heights affected quite as greatly 
as its temperature Equatorial air on the other 
hanil IS being cooled in its surface layers in the 
course of its northward journey and the cooling 
effect does not tend to be propagated upward to any 
comparable extent such factors as are at work 
within equatorial air tend rather to rob it of its 
water vajioiir without renewing the supply 

1 do not, therefore consider that where polar air 
lies under eijuatonal air the inversion of tempera- 
ture need necessarily be associated with any particular 
peculiarity as to relative humidity At the same time, 
the conspicuous decrease of relative humiditv is well 
known and appears to be common, at least to all 
inversions m anticyclones It may therefore, be a 
natural sequel to the inversion itself, and I offer an 
explanation which seems to me not altogether im- 
possible It IS that the inversion of temperature 
once formed acts as a non return valve to moisture 
(in the same wav that it almost certainly does to 
dust and haze in the atmosphere) and that very soon 
the convcctional lid ” accumulates a concentration 
of water vapour just beneath it, the layer of air 
just above, on the other hand, succeeds m passing 
on upward or allowing to drop below the greater 
part of both its dust and its moisture while re- 
plenishment of these from below has ceased 

A H K Goldie 

Wimbledon, S \V 19 
April 26 

The reply of Mr W H Dines, m Nature, April 14, 
P 495, to Maioi Goldie s letter, brings out very 
convmcingly the peculiar fact that the temperature 
conditions of the troposphere, both in cyclones and 
anticyclones, are such as would rather obliterate 
than maintain them Indeed, when we consider the 
problem of pressure distribution, we find that the 
conditions are generally exactly the reverse of those 
required bv the ordinary accepted theory, except in 
latitudes within the tropics of Capncom and Cancer 
We are thus faced with a very stnking theoretical 
difficulty for the winds of the earth do not appear, 
in the main, to derive their force and direction from 
the temperature conditions at or near the earth’s 
surface 

One of the most marked effects of surface tempera- 
ture on the pressure distribution, other than the 
phenomena of the trade winds, is the fact that 
along the high-pressure belts of the tropics the 
pressure is greatest over the cold land masses during 
the winter and lowest over the heated land masses 
during the summer Another clear effect of surface 
temperature is the fact that the North Pacific cyclone 
and the North Atlantic cyclone (the eyes of the 
North Polar cyclone) are more powerful during the 
summer than they are during the winter However, 
we have to set against these considerations the 
stnking facts that throughout the year the great 
low-pressure areas are over the fngid poles, which 
are not even exposed to the sun’s rays during the 
winter, and that the high pressure belts are near the 
tropics of Cancer and Capncom, and cover the 
mtensely-heated desert lands of the continents To 
surface temperatures, on the other hand, must be 
asenbed the great seasonal changes of pressure 
and temperature which occur over the elevated 
.areas of Asia 
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When considering the theory of anticyclones and 
cyclones, it is better to pay attention to the great 
permanent features shown by the distribution of 
atmospheric pressure over the earths surface It 
IS to these that the prevalent winds of the atmo 
sphere are due Small travelling cyclones are of 
course interesting and, strange to say they show 
the same peculiarities of pressure and temperature 
distribution as do the much larger permanent cyclones 
Everything points to the conclusion that there is 
some other force at work more potent than the 
temperature conditions in the troposphere and 1 
have suggested that this force arises from differences 
of temperature m the upper stratosphere 

It IS true that many registering balloon ascents 
show an isothermal condition m the lower strato 
sphere but others show q iiite a rapid rise of tempera- 
ture with increasing height A study of these curves 
led me to conclude that at a height of 60 kin the 
temperature approaches verv nearly that of the 
earths surface Ihat such is the case a study of 
meteoric phenomena has demonstrated Now if the 
distribution of temperature near the limits of the 
upper atmosphere varied with the latitude the 
pressure distribution it the e nth’s surface would be 
affected It seemed natural to suppose that such 
heating would be greater over the equatorial than 
the polar regions but if this were so the low- 
pressure areas would be in low latitudes and the 
high pressure areas in high latitudes which is not 
the case 

The above considerations suggested that the upper 
atmosphere must be hotter over the poles than it 
is over the equator for if such were the cise all 
our difficulties in trying to account for the pressure 
distribution and directions of the winds would v inish 
However, there are several peculiar phenomena of 
the polai areas siu h as the aurora borealis which 
require explanation as well Ihis is a matter which 
cannot be adequately discussed in a short letter 
but It IS probably due to the deflexion of electrons 
etc (shot out by the sun) towards the polar areas 
by the earth’s magnetic field 

It has been objected that my theory necessitates 
vertical currents in the stratosphere which the 
temperature conditions would not permit The 
actual temperature conditions would certainly retard 
the eiiualisation of pressure bv vertical movements 
in the stratosphere and this would cause it to take 
place mainlv in the troposphere It may bo that it 
IS this that makes it appear as though the force 
maintaining cyclones resided at the upper surface of 
the troposphere, as Mr W H Dines points out in 
one of his papers Indeed, the inrush due to the 
friction of the air with the earth s surface in a cyclone 
would lead to an outrush at the top of the troposphere 
It 13 admitted that there arc difficulties in the 
theory which remain to be explained but they seem 
less than those met with when other theories are 
considered R M Defley 

Tintagil, Kew Gardens Road, 

Kew Surrey 


Physical Literature on the Continent 

During the last few years it has become increas- 
ingly difficult ior the universities of Central Europe 
to procure the scientific journals of other countries 
in consequence of the calamitous depreciation of 
German and Austrian currencies Suen a state of 
things acts as a deterrent to scientifiv advancement 
in that the knowledge of work done outside only 
slowly and imperfectly permeates into these countries 
through indirect channels Quite recently 1 have had 
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two letters from continental physicists m reference to 
this matter, and I am anxious to bring the facts to the 
notice of the readers of Nature in the hope that 
something may be done to remove to some extent the 
difficulty which at present exists 

Prof Benndorf of the Physical Institute of the 
University of Graz Austria informs me that the last 
number of the Philosophical Magazine available in 
that city is that of July 1914 In view of the expense. 
It has been quite impossible for them to procure back 
numbers of this and other English scientific journals, 
or to maintun them at present as will be realised 
from the fact that the equiv alent in our money of the 
annual grant to the Physical Institute of that Univer- 
sity amounts only to 23s Ihe unsatisfactonness of 
such conditions is obvious 

As It IS not difficult in the libraries of most of our 
university towns to procure at least one copy of the 
Philosophical Magazine it has occurred to me that 
perh ips some reader of Nature might be prepared 
to assist the Graz Physical Institute bv handing over 
hib lopvof the Philosophical Magazine to that institu- 
tion say at the end of each month of issue Such a 
donation w ould be most icceptable and the donor may 
be sure of the sincere gratitude of the recipients some 
of them well known in phvsics, such as Benndorf, 
Kohlrausch and Hess 

1 he second letter has reference to the F’hysical 
Institute of the University of Berlin, which for like 
hnintiU reasons is no longer in a position to 
purchase the Philosophical Magazine Several members 
of tins Institute, including Prof Pringsheim Dr 
Hettner and Dr 1 aski have suggested to me the 
possibilitv of surmounting the difficulty by an ex- 
change of periodicals such as has already been irranged 
with America They propose an exchange of the 
Philosophical Magazine as issued for either the /«»<- 
schrijt fur Phystk Die Naturunssevschaflen, or some 
other journal to be arranged upon 

If my reader of Natukt feels disposed to assist in 
respect of either of the above suggestions I shall be 
glad if he will acquaint me of the fact, so that I may 
put him in touch with the Institutes referred to 
Robert W Lawson 

ihe University, Sheffield, 

Apnl 18 


Ghloroplasts and Cells 

In an interesting account of studies with the 
variegated variety of the fern Adianluni cuneatum in 
the March issue of the Journal of Genetics, Miss Irma 
Andersson shows that the prothalha all sooner or later 
develop whitish stripes in which the chloroplasts are 
pale green and only half the size of the chloroplasts 
m the surrounding green cells There are no inter- 
mediates nor does any cell contain chloroplasts of 
both tj-pes The purpose of this note is to direct 
attention to certain facts which appear to have a 
bearing on this sharp segregation occurnng in gameto- 
ph^e tissue 

■There is evidence from several sources that the size 
of the chloroplasts in a cell is controlled and deter- 
mined bv the size of the cell, or, at any rate, that 
whatever determines the one also control the other 
Thus m tetraploid forms of Solanum nigrum and 
tomato produced by grafting Winkler Qletlsch f 
Dot 8 417-531 1916) has shown that the chloro- 
plasts and starch grams as well as the cells and nuclei 
are approximately twice their normal size Similarly, 
m the tetraploid lEnothera gigas it has long been known 
(Gates, Arch f Zellforsch 3 525-552, 1909) that 

the cells and nuclei are conspicuously larger than in 
the parent form, and van Overeem has shown recently 
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{fiexh z bot CentWl 39 19, 192a) that the same 
applies to the chloroplasts and to the xanthophyll 
grains in the petals Also in the experiments of 
Bottomley (Proc Roy Soc B, 89 481-507, 1917), 

on the effect of auximones in stimulating the growth 
of Lemna, his figures show (see pi 22) that not only 
the cells and nuclei but also the chloroplasts are 
conspicuously increased in size 

In (Enothera gtgas the gigantism of these structures 
IS mhented, while in the Lemna experiments pre- 
sumably it was not Incidentally, this is an example 
of the same character being mhented m one case and 
not in another But m its bearing on the fern chloro- 
plasts it IS mterestmg as showing how the cell as a 
whole controls the characters of its contained chloro- 
plasts Ihe abrupt change from large dark to small 
pale chloroplasts m the fern prothallia seems to be of 
the nature of an " all or none '* reaction in tlie 
genesis of the cell 

That such abrupt transitions do not always occur 
however, is shown by certain striped varieties of 
maize (Randolph, Bot Gazette, 73 337, 1922) in which 
there is a transition zone where tne cells contam 
plastids of many intermediate sizes and depths of 
colour even within a single cell 

R Ruggles Gates 

King’s College, Strand, 

London, W C 2, 

Apnl 18 

Nightingale In Uganda 

Ornithologists may be interested to know that 
m March, when in camp m the part of the Northern 
Province of Uganda known as West Madi, on two 
successive mornings I heard a nightingale singing 
vigorously about 8-9 a m the bird did not commence 
at daybreak, nor did he smg at night 

From the unfinished character of the song, and the 
lack of fulness and richness of the notes, I suspected 
that the individual was a young bird which had not 
yet fully developed his powers 
My attention was attracted on March 13 the d 4 y 
I reached the camp, about 8 30 a m , by the familiar 
sound, so different from that of any African bird of 
the locality unfortunately, I could not see the bird 
in the thick bush The spot was just such as would 
have been chosen by a nightmgale in England a 
large clump of big trees with underbush hke a small 
copse 

The camp was Moyo, about twenty miles west of 
the Nile and some ten miles south of the Uganda- 
Sudan frontier 

I should be glad to know whether nightingales are 
often heard to sing south of the Sahara I imagine 
that this bird was perhaps making its way northwards 
from its winter quarters 

G D Hale Carpenter 
Uganda Medical Service, Khartoum. 

April 23 

Photography of Balmer Series Lines of High 
Frequency 

I HAVE recently performed a simple experiment 
with the luminous discharge through hydrogen, 
which has given results of some interest 
As IS wml known it is difficult in the laboratory 
to photograph more than the first few members of 
the Balmer senes, although higher members are well 
developed m the stars and nebulae 
Prof R W Wood has shown recentiy that fifteen 
or twenty of the Balmer lines can be photographed 
in a specially constructed tube running under Very 
particular conditions, but I have found that an 


easy way of secunng what appear to be similar 
results IS merely to evacuate the hydrogen tuba to 
a very low point, and then to cause the discharge to 
pass by the use of a glowing cathode 

Under these conditions, the Balmer senes is 
bnghtened relatively to the secondary senes , more- 
over, the bnghtness of the higher frequency hnes is 
enhanced 

The expenment is clearly suggested by the atomic 
model of Bohr 

I hope to pubhsh a detailed account of the mvesti- 
gation shortly, as I am not aware of any previous 
experimental work along these particular lines 

R Whiddington 

The University, Leeds, 

April 21 


Mechanism of the Cochlea 
I THINK it is evident that Prof H E Roaf (Nature, 
Apnl 14, p 498) and I approach the problem of the 
action of the cochlea from different aspects He 
says “ A vanation in pressure applied to the fenestra 
ovalts, if it IS to cause a movement of the basilar 
membrane, must cause movement of the liquids m 
the cochlea ” Most writers on the cochlea have 
started with this assumption, which is fundamental 
for the theories of Wnghtson, Lehmann, Meyer, 
ter Kuile, and Hurst But it is not possible to 
explain in this manner the fact that sounds can be 
conducted through the bones of the skull and analysed 
in the cochlea m the same way as air-bome sounds 
The bone-conducted sounds must be conveyed 
through the cochlea fluids to the basilar membrane 
as waves of condensation and rarefaction in the 
fluid The impulses thus given to the basilar 
membrane must set swinging the sector of the basilar 
membrane in tune with their frequency It is 
impossible for the sector to move without setting m 
movement the fluid columns between the sector and 
the round and oval windows which constitute its 
“ load " Thus, the movement of the cochlea fluid 
originates at the hastlar membrane This phenomenon 
of bone conduction is illustrated quite clearly in my 
model, which gives localised responses at the same 
levels whether the tuning-fork is applied to the 
stapes or to the front or back of the brass case 
There is no reason to suppose that the case is 
different for air borne sounds W e can state positively 
that the waves of sound do produce alternating 
pressure changes in the cochlea fluid, but we cannot 
be certain that any movement of the cochlea fluid 
results from these pressure changes until one or 
more of the sectors of the basilar membrane is set 
swinging 

Regarding the action of the cochlea entirely as a 
resonance manifestation, fluid fnction counts only 
as a damping factor It has important beanng on 
sharpness of resonance and persistence of vibration, 
but its magnitude is very difficult to estimate 
I am a&aid I do not quite follow Prof Roafs 
suggestion as to the spiral ligament He sa)rs " the 
greater hulk of the spiral ligament [in the basal coil] 
may be merely to resist a greater strain ” Does he 
mean bending stram or breaking stram ? If the 
former, the only way m which it could so act would 
be by producing mcreased tension, as I (following 
Gray) have supposed If the latter, the breaking 
strain of the basilar membrane would be determined 
by the strength of its weakest part However 
strong the spiral ligament might be, it could not 
prevent the basilar membrane being tom if excessive 
force were applied to it George Wilkinson 
387 GlossOp Road, Sheffield 
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Breeding Experiments on the Inheritance of Acquired Characters ^ 

By Dr Paul Kammerer, University of Vienna 


MOST a quarter of a century has passed since 
I commented to examine the inheritance of 
certain breeding- and colour-adaptations which I had 
obtained with amphibia and reptiles 1 did not 
expect, in relatucly so short a time, to obtain positive 
results, and, moreover, I was then well under the spell 
of Weismannism and Mendelism, which both agree that 
somatic characters arc not inherited 

In the year 1909 I succeeded in ascertaining that 
Salamandra aira and Salamandra maculosa tan be so 
bred as to produce a complete and hereditary inter- 
change (of reproductive characters) The fact that 
Salamandra alra, which propagates itself in a highly 
differentiated manner, can be made to propagate itself 
in the manner of Salamandra maculosa need not 
necessarily be regarded as the acquisition of a new 
character, but maj be an atavism Since, however, 
the breeding habits of Salamandra maculosa can be 
changed to those of Salamandra atra, this objection 
is (in this case) excluded I have hitherto always 
believed that no true inheritance underlay this pheno- 
menon, but only the appearance of heredity {Schein- 
vererbung) — the external conditions applied (such as 
moisture) affect the germ plasm in the direct physical 
and not pnmanlv ph>siological manner 

In view of m> researches on the change of colour in 
Salamandra maculosa 1 could no longer entertain this 
belief If the young animals are kept on a black back- 
ground thes lose much of their vellow marking and, after 
some years, appear mainlv black Ihc offspring of 
these, if kept again in black surroundings, bear a row 
of small spots, chief!) m the middle line of the back 
If the offspring, however, unlike their parents, art 
reared on a yellow background, these spots fuse to a 
band 

The yellow markings of the paicnt generation reared 
in yellow surroundings imrease at the expense ol the 
black colour of the Salamandra I f now the descendants 
of such strongly yellow mduiduils be kept on a yellow 
background, the vellow portions grow and appear as 
wide bilateral stripes Descendints, however, which, 
unlike their parents, are now kept on a black back 
ground have less y ellow, but proportionately far more 
than the background produces in the offspring of 
parents raised in black surroundings The yellow 
markings are arranged sv mmetricallv in rows of spots 
on both sides of the bodv 

It could now' be sa d that the diminution of that 
colour which in the parents has become increased 
exhibited the nature of a non-inhentance The ac- 
quired colour does not remain constant but diminishes 
Ultimately, the grandchildren would have regained the 
same colour distribution as that of the miti^ parents 
Therefore it could be argued we have merely an ajter- 
efftet and not inheritance 

Against this view, howev'er, we have to consider 
several points ’ (i) Young Salamandra kept on a 
black background, and reared from parents which had 
not been kept in yellow surroundings, become blacker 
in ft much shorter time than those (on a black back- 

■ Lecture delivered tiefore the Cambridge Natural H etacy Society on 
Apnlsb 
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ground) which had been reared from parents kept 
in yellow surroundings (2) The descendants in my 
experiments art not merely placed in intermediate con- 
ditions (for example, a mixture of yellow and black 
backgrounds), as was done in most other breeding 
experiments on the inheritance of acquired characters — 
for example, those of Standfuss and Fischer on butter- 
flies and of Sumner on mice But the descendants are 
placed in opposite conditions strongly yellow Sala- 
mandra are placed on a black background, and vice 
versa Each tendency must be neutralised by the 
opposing stimulus , it cannot be thought that living 
matter liehaves in this respect differently from non- 
living matter (3) The vellow colour of the Sala- 
mandra, which descends from parents which have 
become very yellow, has at first a tendency to increase 
in spue of the opposing effect of black surroundings 
The rows of spots of the ireshly metamorphosed animals 
tend to fuse into stripes, just as m the case of animals 
brought up on a yellow background Only later these 
stripes break up into spots again 

Curt Herbst, m 1919, reproaehed me by saying that I 
did not mention the augmentation of yellow pigment 
on a black bin kground, and vice versa It can be seen 
from my slides, which I have already shown in 1909 to 
tlie ( ongress of German Naturalists in Salrburg, and 
in 1910 to the International Zoological Congress in 
Graz, that I have made this augmentation clear I 
have alwavs emphasised this phenomenon of inherit 
mio, whu h llcrbsl did not recognise as such 

Fin illy, we must not neglect how I have selected my 
matcrul For the experiments on a black background 
I Used Salamandra which were richly marked with 
yellow , for those on a yellow background Salamandra 
which wen least marked with yellow I used, there- 
fore, a negative- or contra — selection to exclude the 
objection that I was using animals specially suitable 
for the colour changes which they haci to undergo I 
had, indeed, to contend with the fact that my animals 
were specially unsuitable for the experiments Those 
which would have to change their colour to black were 
apparently burdened with a tendency to yellow, 
while the others which would have to produce a vellow 
rice would have to contend against an opposing in- 
heritance influence 

In the Vienna woods, where I had myself collected 
my experimental material, there were only asymmetne- 
.illy spoitcd Salamandra {forma typtca) M/ breeding 
experiments had changed the spotted Salamandra mto 
the striped form The stripeci race (Jorma taemeUa) 
occurs also in the open , it is true, not in Vienna, but 
in districts where the earth is coloured yellow or 
yellowish red In the experiments which I am about to 
describe I used Salamandra from the Harz Mountains, 
and It was found that the young of these (as m the 
experiment) immediately after metamorphosis already 
possessed their taemata markings In another case, 
that of Salamandra originating from the surroundings 
of Heidelberg, the freshly metamorphosed young were 
irregularly spotted, as in forma typtca, and only arranged 
their markings during their growth into taemata Curt 
Herbst has noticed this ontogenetic recapitulation, 

T 2 



6^8 


NATURE 


[May 12, 1923 


and has therefore unwittingly confirmed my breeding 
experiments The development of typtca into taemata 
’s reversible, for it also happens tha.t forma taemata will 
change back to forma typtca Mr E G Boulenger has 
confirmed this in experimental animals which he kept 
in the larval condition on colour backgrounds He 
obtained in this way results far more beautiful and 
significant than my own 

At the end of the experiments, then, I have two 
types of striped Salamandra first, the Salamandra 
which are found m Nature , and, secondly, those which 
have been bred in the laboratory from spotted parents 
The former is an am lently established natural rate, the 
latter a “ new ” laboratory race, and both of these 
are externally identical I used both types for inter- 
crossing and inter transplantation and also to complete 
mv transmutation experiments 

If spoiled Salamandra he crossed with naturally 
striped Salamandra, the offspring are of either one rate 
character or the other m the Mcndelnn fashion 
Spottedness is dominant over striptdness If one 
crosses naturally spotted bahmandra w'lth exjxri- 
mentally strified Salamandra the h>bnds are of an 
intermediate character (stripe spottedness) and Men- 
delian segregation does not occur The hybrid indicates 
therefore a difference between “ old ” and “ new ” 
eharacters, even though it happens that externally both 
are identical Doubtless both are heritable, but only 
the long - established race characteristic obeys the 
Mendchan laws The new characteristic does not 
exhibit any atavistic tendency toward the grandparent 
race These facts acquire a special interest when we 
recall that the vast majority of Mendelian experiments 
has been done on long-established race characters 
These old and new characteristics t an be distinguished, 
not only by means of crossing-experiments, but also 
by means of experiments on ovarian transplantation 
If ovaries of spotted females are transplanted into the 
naturally striped ones, then the appearance of the 
young IS determined by the origin of the ovaries— 
according to the true mother and not according to 
the foster-mother Ihey are always irregularly 
spotted If, on the other hand, ovaries of spotted 
females are transplanted into artificially stripeci ones, 
then, if the father is spotted, the young are line-spotted , 
if the father is striped, the young are wholly striped 
1 he ovary of the spotted female brings into the body 
of the naturally striped foster-mother only its own 
hereditary properties as effective in fertilisation In 
the Ixidy of an artificially striped foster-mother this 
same ovary behaves as if it had been derived from the 
body of a striped female and as if the eggs of the 
striped female had been used in the crossings 
The objection cannot be raised that the operation 
was not thorough — that portions of the original 
ovaries may have been left behind in the foster-mother, 
as in Guthrie’s experiments on fowls, which were after- 
wards tested by Davenport and found to be merely 
cases of regeneration of the original ovaries Thanks 
to Its enclosing membrane, the ovary of the Salamandra 
can be removed from the surrounding tissue as a whole 
It is impossible that any remnants could have been 
left behind and that the descendants were derived from 
these remnants regenerated 
These experiments on ovarian transplantation first 
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led me to consider the possibility of the true inhentance 
of somatic characters This conception of mine was 
supported by the experiments of Seccrov, who, tp 
begin with, had obtained analogous changes in Sala- 
mandra maculosa (forma taemata) by influencing the 
larva. Secondly, Secerov had measured the amount 
of light which was able to penetrate the interior of the 
body of the Salamandra Only onc-sixth of one per 
cent of the outer light reached the ovaries, and the 
colours of the surroundings were reduced by absorption 
by the skin It is improbable, therefore, that there 
could have been any direct colour influence on the 
cells of the ovary and a colour-adaptation by “ parallel 
induction ” After considering this, together with the 
results of transplantation, only one plausible hypothesis 
remains, namely, that the colour changes become 
inherited by a “ somatic induction ”, by a process 
similar to, if by no means the same ns, that which 
( harks Darwin had already imagined m his theory of 
Pangenesis and (unningham and Hatsthek brought 
forward later on to explain the phenomena of heredity 
The different reactions of old and new, inherited 
and acquired, characters in transplantation and cross- 
ing, I have tried to make intelligible by an analogy, 

I must confess, jirovisional and crude A new piece 
of clothing irritates, but this irritation diminishes the 
longer the clothing is worn, and it ultimately disappears 
Likewise, there is a morphological irritation from each 
part of the body, and this diminishes in the same way 
When there have been recent changes the irritation 
IS stronger Under suitable conditions of duration 
and intensity the irritation penetrates to the germ 
plasma There it renders permanent a potentiality 
for repetition of the actual change which brought it 
into plav In a new character, as time goes on, the 
morphological irritation diminishes Its germ-plasmic 
induction is no longer effective It now belongs to 
the past I'or the present it is no longer necessary 
because without it the corresponding tendency is fixed 
in the germ cells The tnductive dependence is a rela- 
tion existing between the germ plasm and only newly 
acquired characters Between germ plasm and old 
characters, the morphological irritation of which has 
by use long since disappeared, there exists a complete 
independence as demanded by Weismann’s theory 
and proved by Mendel’s experiments 

I will now touch briefly on further results of my 
expenments, though these now deal not with in- 
heritance but with changes induced on one generation 
Since It IS just these experiments which are cited as 
evidence against the inheritance of acquired characters. 
It will not be out of place to give a bnef refutation 
of this, as I think, mistaken interpretation I have 
succeeded in developing the rudimenlary visual organ 
of Proteus unto a full-sized functioning eye bv red 
illumination to which the animals were exposed for 
five years from birth The degeneration of the eyes 
in cave-dwelling animals, according to the other view, 
cannot be made hereditary It is only a non-hereditary 
modification, a mere environmental change Other- 
wise It would be impossible, by exposure to light for 
a single generation, to undo what life in darkness for 
so many generations had produced 
What contradicts this view is that exposure to 
ordinary daylight is not effective In daylight the 
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skin which covers the rudimentary eye is filled with 
a dark pigment This considerable but by no means 
complete absorption of light due to the pigment is 
sufficient to arrest the development of the eve, so 
that the normal degeneration occurs Red light, 
however, causes no pigmentation in the skin, and only 
under the influence of this chemically inactive light 
IS the regression overcome 

The misinterpretation of these data dlows me to 
make a further genenl observation In order to 
prove completely thit acquired characters are m 
herited we must produce at least one alteration of an 
inborn property But if we only recognise those 
properties as hercdilarv which arc um hangeable, 
then we have jrom the very ouhel excluded all herit- 
able transformations, and at the same time rendered 
useless an> investigations of the matter If thU 
which changes cannot be hereditary, and if that whi<h 
IS hereditary cinnot change, we can only predict the 
immutability of species and therewith dogmatically 
leave on one side, not onl) the inheritance ot accjuircd 
characters, but also the whole theory of evolution 

All existing objections, which rendered insoluble 
the inheritance of accjuired chiracters, applv also 
to mv breeding experiments on Alytes and 1 mvsclf 
would not have altac hed inv spec lal significance to this 
were it not that it is a result ol just tlicsc experiments 
which has aroused the keenest interest m I'nghnd— 
the development of a nuptial pid in the male Al>tts 
In male frogs, which pass their mating-time in water, 
there ajipears before mating, usuall> on the inner 
fingers, a rough, hornv, glanduhr, dark-coloured pad 
On the other hand, in Alvtes, which mate cm land, 
no trace of such a pad is to be seen Yet it can be 
made lo appear after sever il generations bv compelling 
the Alytes to mate in wttcr, like other Turopcan frogs 
and toads This compulsion is brought about hv 
raising the temperature, under which condition the 
mating animals stay longer in the water than usual, 
for if they did not do so they would run the risk of 
being dried up Later in life compulsion becomes 
unnecessary The stimulus of warmth products an 
association through which henceforward the Al>tes 
take to the water of their own accord when they wish 
to mate 

Of the many changes which gradually appear in 
this water breed during the various stages of develop- 
ment — egg, larva, and the metamorphosed animal, 
young and old — 1 will describe only one, the abov'e- 
mentioned nuptial pad of the male At first it is 
confined to the innermost fingers, but in subsequent 
breeding seasons it extends to the other fingers, to 
the balls of the thumb, even to the underside of the 
lower arm After spreading, it exhibits an unexpected 
vanability, both in the same individual and between 
One individual and another The variability in the 
same individual is shown by the characters altering 
from year to year and in the absence of symmetry 
between the Agbt hand and the left In one specimen 
the dark pad extended to all the other fingers and 
almost over the whole of the left hand On the 
right hand it was never so marked, and it was even less 
developed later, because the skin was stnpped from 
this hand in the living animal for the purpose of 
histological investigation The present skin and pad 
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formation next to the inner finger is to be ascribed 
to regeneration in the mating season which followed 
Microscopical preparations show the difference between 
the thumb skins of the mating male Alytes m the 
control breed and the padded skins of the water 
breed The skin on the thumb of the normal male 
IS subject likewise to an annual change in thickness 
AKtes has already in its natural state a tendency 
to p.ad formation, and therefore docs not display such 
a striking novelty as inicroscopie observation would 
lead one to think 

The great variability and extent of the pad, which 
can be produced by cultivation, and its independence 
of the testes, as castration experiments show, render 
the hypothesis possible, that what we are dealing with 
IS an artificial creation of a new funition On the 
othei hand, the Alytes pad (tin be interpreted as an 
atavism, or again, since the tendency was already 
there, one ean quite well deny that the character has 
Ixen acquired Further, the influence of the heat 
responsible for the change penetrates the whole body 
of the cold blooded animal and may therefore pene- 
trite to the germ plasm in a purtly physical manner 
It IS true that when four generations have altered 
in a similar manner, even after the stimulus has been 
removed, it is not very plausible that parallel induc- 
tion should be the ciusc, and the subsequent appear- 
anc cs a mere after-effec t But as the atav ism objection 
ean ilw'ays be raised, it is not very clear to me why 
just this experiment (with Alytes) is so often looked 
upon as an experimentum crucis In my opinion it 
IS by no moms i conclusive proof of the inheritance 
of ac quired eharai ters 

Not content with any of the prevtous experiments, 

1 tarried out, lieforc T914, what may really be an expert- 
menium emeu, I have written i few words on it 
in my “ Allgcmeine Biologic” There his been no 
detailed publication as yet llv subject is the 
Ascidian, Liona tniesUnalts If one cutj off the two 
siphons (inhalent and cxhalent tubes), thev grow again 
and become somewhat large 1 than they were previously 
Repeated amputations on each individual speeinun 
give finally very long tubes in which the successive 
new growths produtt a jointed appearance of the 
siphons The offspring of these individuals have also 
Siphons longer than usual, but the jointed appearance 
has now been smoothed out When nodes are to be 
observed, they are due not to the operation but to 
interruptions in the period of growth, just as in the 
winter formation of rings in trees That is to say, 
the particular character of the regenerat on is not 
transferred to the progeny, but a locally increased 
intensity of growth is transferred In unretouelied 
photographs of two young Ciona attached by their 
stolons to the scratched glass of an aquarium, the upper 
specimen is clearly seen to be contracted , the lower 
IS at rest and shows its monstrously long siphons in 
full extension They were already there at birth, 
for It was bred from parents the siphons of which 
had become elongated by repeated amputation and 
growth 

In those animals with artificiaUy lengthened siphons 
we can, furthermore, combme with the amputation 
at the front end another amputation at the hinder 
end At the hinder end — in the coils of the intestine 
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— lies the generative organ, an hermaphrodite gland 
We remove the whole of this part of the body and 
leave the front part to regenerate and to reproduce 
a new generative organ , that is, new germ plasm ts 
formed from somatic tissue It has been established 
already in several species of animals and plants that 
Weismann’s “ continuity of germ plasm ” is not 
obligatory but, at most, a facultative continuity The 
long-siphon Ascidians with regenerated germ plasm 
give birth to progeny also long-siphoned In this 
way the most familiar objection brought against the 
inheritance of acquired characters— the claim that 
there is a direct influence on the germ plasm — is, I 
think, definitely removed The local character of the 
operation in cutting off the siphons renders this chief 
objection almost inapplicable We might, however, 
still argue that physical influence still obtains, that 
while I am cutting the siphons at the head, a direct 
physical reaction is taking place on the germ plasm 
In this case there would already be established that 
tendency whuh would give rise to an apparent in- 
hentance m the progeny 

But now we cut away all the generative organ, with 
all Its germ cells and its active and latent tendencies 


We await the growth of a new generative orgtm 
The regeneration takes place at a time when there 
are no further disturbances influencing the body 
Nevertheless, the growth to which it gives nse is still 
affected The change therefore cannot have been 
lying preformed in the original germ plasm It can 
have come ultimately from nowhere but from the 
changed body 

The present circumstances are scarcely favourably 
for the furtherance of these researches in heredity 
in my impoverished country During the War experi- 
mental animals, the pedigrees of which were known 
and had been followed for the previous fifteen years, 
were lost I am no longer young enough to repeat 
for another fifteen years or more the experiments, 
with the results of which I have been long familiar, 
before I attempt to break new ground The neces- 
sities of life have almost compelled me to abandon all 
hope of pursuing ever again my proper work — the 
work of experimental research I hope and wish With 
all my heart that this hospitable land may offer oppor- 
tunity to many workers to test what has already been 
achieved and to bnng to a satisfactory conclusion what 
I has been begun 


The Earth’s Electric and Magnetic Fields ^ 
By Prof W F G Swann, University of Mmnesota 


1 

Q uite apart from those more spectacular mani- 
festations of atmospheric electric phenomena 
associated with the thunderstorm, we have to recognise 
the following facts, as pertaining to the ordmary quiet 
day 

(i) The earth is charged negatively to such an 
extent as to give rise to a vertical potential gradient 
which amounts to about 150 volts per metre at the 
surface of the earth, and goes through fairly regular 
variations throughout the day and throughout the 
year, variations amountmg to 50 per cent or more of 
Its total value 

(2) The potential gradient dimmishes with altitude 
until its value at 10 kilometres is practically negligible 
compared with that at the earth’s surface, a result 
which IS brought about by the existence, m the atmo- 
sphere, of a positive charge, the total amount of which 
below the altitude 10 kilometres is practically equal to 
the negative charge on the earth’s surface 

(3) The atmosphere is a conductor of electricity 
The conductivity near the earth’s surface is so small 
that a column of the air one mch long offers as much 
resistance to the flow of the electric current as would a 
copper cable of equal cross section extending to the 
star Arcturus and back twenty times over 

(4) In spite of the smallness of the conductivity of 
the atmosphere at the earth’s surface, its amount is 
nevertheless sufficient to ensure that 90 per cent of the 
earth’s charge would disappear m ten mmutes if there 
were no means of replenishmg the loss 

(5) The conductivity mcreascs with altitude at such 
a rate that its value at an altitude of 10 kilometres is 

■ Portiont of ft lecture on ‘ Unsolved Problems ol Cosmical Physics, ’ 
drihreted before the Franklm Institute on December 20 and published In 
in the Joamal of the Franklm Institute. 
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about fifty tunes that at the earth’s surface and there 
IS mdirect evidence to substantiate the belief that at 
altitudes of the order of loo kilometres it may attain a 
value more than loii times that at the earth’s surface 
Such a conductivity would cause the upper atmo- 
sphere to act, practically, as a perfect conductor in 
Its relation to phenomena in the lower atmosphere 

(6) There is some eyidence for and some against the 
yiew that our atmosphere is trayersed by a radiation 
of cosmical origm, and of penetrating power ten times, 
or more, that of the gamma rays of radium 
A potent factor contributmg to the conductiyity of 
the atmosphere is the radioactiye material m the air 
and soil There are, on the ayerage, about i 5 mole- 
cules of radium emanation per c c of the atmosphere 
over land, yet this small amount is sufficient to contri- 
bute very appreciablv to the ionisation there On the 
basis of the known amounts of radium and thorium 
emanations m the atmosphere, and of radioactive 
materials m the soil, we could account fairly well for 
the ionisation of the lower atmosphere The con- 
ductivity of the air over the great oceans is, however 
practically as great as it is over land, and is very mui^ 
greater than can be accounted for by the radioactive 
materials, which are negligible m amount m the ocean 
and m the air over it The assumption of a penetrating 
radiation would provide a cause for the ionisation 
known to exist over the sea If, however, we are un- 
willmg to admit the existence of such a radiation, the 
KMUsation over the ocean remams to some extent a 
mystery, and may have to be attributed to a small 
spontaneous ionisation of the gas 
The great problem of atmosphenc electricity is, of 
course, the explanation of the maintenance of tt]^ 
earth's charge The replenishment to be accounted 
for IS small, amounting to only 1000 amperes for tfib 
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whole earth As regards the positive charge m the 
atmosphere, there is little difficulty provided that we 
can account for the maintenance of the negative charge 
on the earth For, even though a theory which accounted 
for the latter did not immediately imply the formir, 
the known fact of the mrrease of atmospheric con- 
ductivity with altitude, combmed with the law of 
contmuity of flow of the elcctne current, would be 
sufficient to brmg the positive charge into evidence 
One of the earliest theories of the earth’s charge is due 
to C T R Wilson, who supposed that the atmospheric 
ions would serve as nuclei for the precipitation of rain, 
and that the drops would form more readily upon the 
negative than upon the positive 10ns, with the result 
that ram would be, on the whole, negatively charged, 
and would thus constitute the replenishment of the loss 
by conduction The difficulty confrontmg this theory 
lies in the fact that the conditions necessity for the 
precipitation of ram on 10ns to form drops of appreci- 
able size, do not readily occur in the atmosphere, and 
in the still more potent fact that, so far as measure- 
ments go, 90 per cent of the ram which falls is posi- 
tively charged Thus, while rainfall may constitute 
a factor m the replenishment of the eartli’s charge, it 
IS not one which operates m the right dirct lion to serve 
as the sole cause 

Another theory of replenishment, depending ulti- 
mately upon gravity for the separation of the chaigcs 
m opposition to the electric held, is that due to I bert 
It constitutes a modification of an earlier theory due 
to Lister and Geittl Lbert’s theory invokes the fact 
that if an ionised gas be passed through a hnc tube the 
negative ions diffuse to the walls of th< tube more 
rapidly than do the positive ions Ebert supposes 
that, during periods of fall in barometric pressure, the 
air m the pores of the soil, which is ionised on account 
of the radioactive material therein, becomes driwn 
out into the atmosphere, positively charged on account 
of Its having deposited an excess of negative 10ns in the 
mterstices of the soil Rismg currents of air arc then 
invoked to explain the transference of the positive 
ions to appreciable altitudes, against the elec trostalic 
attraction of the negative Ihis theory has been 
criticised on account of the insufliciency of the tlnrging 
action resulting from the diffusional process, on account 
of the smallness of the upward convection current of 
positive electricity as measured experimentally, and 
on account of the fact that it may be shown to predict 
-ludiminution of potential gradient with altitude such 
as would result in the gradient itself bemg practically 
negligible at an altitude of a kilometre 

fl lpltatlon theory, and the Ebert theory , arc 
1 which the replenishing action takes place 
ted region of the earth’s surface at any one 
ich a manner that the positive electricity 
lie counterpart of the negative charge on 
s to be found m this limited region of the 
Under such conditions, tlie negative 
'■ charge will be held on the portion of the earth’s surface 
whitm lies m the immediate vicmity of the positive, and 
the potential gradient will be confined to this region 
A partial way out of this difficulty can be found, how- 
ever, if we admit the existence of a highly conductmg 
layer m the upper regions of our atmosphere In this 
<ase, the charge separation sets up a potenUal difference 
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between][^the'layer andjthe earth, so that the potential 
gradient, which would otherwise be confined to the 
region of replenishment, is shared as it were by the 
earth as a whole Thus, for example, calculation shows 
that if a charged cloud is to be found at an altitude A 
above the earth’s surface, and if H is the altitude of 
the conducting layer, and R the radius of the earth, 
the hemisphere of the earth winch is symmetrically 
remote from the charged cloud receives R/II times the 
number of tubes of force which it would receive in the 
absence of the layer, and A/H times the number which 
It would receive if the negative charge on the earth 
and the positive charge in the cloud were spread 
uniformly over the earth and atmosphere respectively 
It may lie remarked, moreover, that this action of the 
conducting layer provides a partial loophole for escape 
from the particular objection to the Ebert theory which 
is founded on the impossibility of the positive charge 
reachmg an altitude of more than a kilometre or so 
Even such a small separation in the region of replenisl)- 
ment would make Us own contribution to the potential 
gradient at other places through the medium of the 
conducting layer Ihe contributions in these places 
would be of a perfectly normal ty pe, the variation with 
altitude being determined onlv bv the nature of the 
variation of conductivity with altitude, m such a 
manner as to keeji the vertical conduction current 
density mdependent of altitude 

In 1904 G C Simpson proposed a tentative tlieory 
of the e irth’s c harge, m which it was assumed that the 
sun emitted negative and positive corpuscles of high 
penetrating power The former were supposed to pass 
right through our atmosiihere and penetrate the earth, 
while the latter were caught in the atmosphere Such 
a degree of penetration is very much greater than any 
we are familiar with in the laboratory , for ihe beta ravs 
of highest energy mvcstigitcd will pass through only 
about 10 metres of air 

Wc can account for the replenishment of the earth’s 
charge if we suppose that the atmosphere emits high- 
speed negative corpuscles The earth will then charge 
up on account of the corpuscles which come from the 
molecules of air lying within striking distance of it 
Such a possibility was exa nined by the writer in 1911^ 
So far as the replenishment of the charge is concerned, 
the average range of the corpuscles mav be made as 
small as we please by supposing a sufficiently copious 
emission of corpuscles It turns out, however, that 
appreciable values of the potential gradient become 
confined to altitudes comparable with the average 
range, so that for this reason a large range must be 
assumed This difficulty is avoided in a somewhat 
similar theory suggested by the writer, and somewhat 
later, but quite independently, by von Schweidler 
According to this theory, the emission of corpuscles 
from the atmosphere is caused by the penetrating 
radiation which, coming from above, and being of a 
very hard type, ejects the corpuscles almost completely 
in a downward direction If we assume that only 
three corpuscles are emitted per cc per second, by 
the penetrating radiation, an average range of nine 
metres in air at atmospheric pressure is sufficient to 
account for the replenishment of the earth’s charge 

Two mam difficulties confront any corpuscular 
theory of the earth’s charge The first arises from the 
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failure to detect any charging effect, as a result of the 
influx of corpuscles, m the case of a mass of insulated 
metal surrounded by a thin metal shield to protect it 
from the potential gradient The second arises from 
the fact that, in so far as the replenishment of the 
earth’s ( harge requires the entry of 1500 corpuscles per 
sq cm per second, and, a corpuscle moving with a 
velocit) approximating that of light produces about 
40 10ns in each centimetre of its path, wc should expect 
a rate of production of 60,000 ions per c c per second 
Experiment receals a rate of production of less than 
10 ions per c c per second, and these are attributable, 
for the most part, to known causes 

As regards the former difficulty, experiments to 
detect the charging effect were made by the writer in 
1911;, and more recently by von bchweidler, without 
finding any such effect Unless we assume corpuscular 
ranges so great that there is negligible absorption m the 
test body, this result opjioses any theory which invokes 
corpuscles shot into the earth from regions outside 
our atmosphere, or from the atmosphere itself as a 
result of direct spontaneous disintegration The ex- 
periment IS not so much in conflict with theory in the 
case where the corpuscles are emitted by the pene- 
trating radiation, however If the penetrating radia- 
tion IS sufhcicntly hard to pass through the test body 
without appreciable absorption, it can lie shown that 
It will ejei t as many corpuscles from the lower side of 
the body as it injects on the upper side 

Serious as the difficulty concerned with the ionising 
action of the corpuscles seems at first sight, there is a 
natural way of avoiding it, providing that we assume 
the corpuscles to have velocities so closely approximating 
the velocity of light that their tubes of force become 
crowded very greatly towards the equatorial plane 
in these circumstances, if a corpuscle * is to give even 
a small finite amount of energy to an electron in the 
process of ejecting it from an atom, it must gice it in 
an infinitesimal time, and such a phenomenon would 
require the payment of an infinite tax in the form of 
energy radiated A full consideration of the details of 
the action shows that the reaction on the electron, due 

* The word corpubcic fs merely to the high speed 

elct tron the ionising powers of which arc umlcr tlistussioii from (he elei trou 


to Its radiation, is such that, for any ionisation potential 
of the atom, there is a velocity sufficiently near to that 
of light, such that a corpuscle having that velocity 
wouW be unable to produce any ionisation in the gas 
The ionisation potential of oxygen, which is less than 
that of nitrogen, is 155 volts, and on the classical 
theory of electrodynamics a corpuscle would fail to 
ionise oxygen or nitrogen for all velocities in excess of 
200 metres per second below the velocity of light It 
mav be of interest to remark that, in order that an 
electron should strike down into our atmosphere m the 
vicinity of the equator and reach the earth’s surface, 
without being bent back by the earth’s magnetic field. 
It would have to possess a velocity nearer to that of 
light than the above value, so that the very fact that 
it could reach the earth would be sufficient to ensure 
that It would not ionise on the way Moreover, as 
another illustration of the same principle, it may be 
remarked that the abov'C value for the velocity lies 
between the two limits, 400 metres pt r second less than 
that of light, and 4 metres per second less than tliat of 
light, assigned by Birkeland as the limits between 
which the velocities of negative electrons from the sun 
must lit m order that they shall be capable of accounting 
for the aurora Of course, failure to ionise would pre- 
vent corpuscles from functioning as regards the aurora, 
and the figures in question are only cited for their 
general interest There are other reasons for believing 
that the aurora is not caused by negative electrons 
Once we assume these high energies for the corjiuscles, 
they carry with them the possibility of very great 
penetration, as may be shown from a consideration of 
the circumstances which determine absorption in the 
atmosphere This penetrating power is enhanced by 
the diminution of the power of the torpuscles to com- 
municate energy to the electrons by which they pass 
Thus, while, as regards the mere explanation of tht 
earths charge, we may avoid the assumption of long 
ranges, as in the thiory which invokes the penetrating 
radiation to eject the corpuscles from the air, we find it 
necessary to postulate, for the corpuscles, velocities 
closely approximating the velocity of light, in order to 
explain the absence of ionisation, and this of itself im 
plies long range as a consequence 

(To be continued ) 


The Royal Academy, 1023 


'^HE private view of this year’s Exhibition of 
» the Royal Academy took place on Friday, 
May 4 The juxtaposition of the Roval Society and 
the Royal Academy suggests something deeper than 
the accident of both being dependent upon the patron 
age of the wealthy and the hospitality of the State 
On either Side of the wall that separates the academies 
of art and science the work is alike also m this — the 
impulse of the worker is to represent and thereby to 
preserve the visions that he has seen, that others 
might have seen if they had been gifted with the 
insight that sees things hidden from the rest of the 
world by the blinding candour of Nature One uses 
paint or clay, and the other the printing-press or the 
experimental table , and however dependent either 
mav be on the smile of the wealthy or the favour of 
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the potentate for the means to “ carry on,” the satis- 
faction of achievement in the effort to express what 
they alone have seen with the mind’s eye redresses 
for either the adverse balance of many an account 
A yearl Proceedings of the Royal Society show what 
the fellows wish to hand on to posterity as expressing 
their searching into Nature so the yearly exhibition 
at Burlington House represents the messages to which 
the artists of to-day have dedicated their power of 
insight 

Passing through the galleries for the first time one 
wonders what message the artist is trying to convey 
and whether he has succeeded There can be little 
doubt that 200 (SitU Life, bv Meredith Frampton) 
aspired to give the impression of china ducks and 
flowers, and has succeeded , and the same may be 
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said of an impressne study of huge Atlantic waves 
close at hand, with a tin\ ship in the background, 
558 (Jlemy Hudson, /607, by Norman Wilkinson), 
but what the message is m is {Ittth Dancer, bv Glvn 
Philpot) IS less obvious It IS perhaps the beauty of 
gradations of subdued colour So also the piece by 
the same artist, 170 {Penelope), and 34 {Youth, b\ 

F (aylev Robinson), and in a drab monotonous way 
155 {Hayling Island, by Oliv ei Hall) 1 here are others, 
on the contrary, who use vigorous contrists instead 
of gentle gradations Such are 36 {Rocks Iregtffran, 
by Robert M Hughes), 33 {Sennen Heath, liv Laura 
Knight), and 234 (11 tUshire thwns, by Edwaid Hutt ir), 
and even more impressive is in appeal to tlu sense of 
beauty of colour, saffron with blue shadows and pink 
skv, 151 { 4 n Autumn Evening in the II e'.tern Highlands, 
by Adrian Stokes), ind 264 {Seagulls Aestnig, bv 
Charles Simpson), a vision of the lolotirs of spring 
Not always satisfying an these schemes, 306 {Sons 
oj the Sea Polperro, Cornwall, bv folin R Rtid) 
makes one think of the artist’s toloiirmin rather than 
Nature’s beauty 

One of the striking feiturts of the pictures bv the 
well known artists is tlu sensation of vivid illumini 
tion Marked discontinuities of light and shade give 
the effect, obviously desired, in 23 { 4 rines on the 
Battlefield of ] itoria Spain, by Jimis 1 ’ beadle), 
72 {Glebe Place duhea, 1922, bv George Heiirv) 
17s {lovers of the Sun, by 11 S hike), 278 {Market 
Jew Thursday, bv Stanhope A Forbes), ind 174 ( \n 
Italian I emon Garden by 11 11 la riiingiii) in tin 
last the discontinuities ire pcrhips too strong lor real 
pleasure There is a wonderful sense of luminositv 
from discontinuity of colour alone w ithout v erv m irked 
shadows in another picture by the sime irtist, The 
Mill Stream (64), and also m 336 {I he Etntsh, bv 
Harry Fidler) 

A juxtaposition of colours that one may call in 
descence is artfully used to convev the sensation of 
local luminosity in 126 {Golden Summer, Cornish Coast, 
by Julius Olsson), and iqi {Surf hound Shore bv the 
same artist), and 565 {The Coastwise Lights, bv llirrv 
Van der Wevden) , also, but less successfullv lor the 
illumination of the misty atmosphere of a setting sun 
of vast dimensions in 37Q {The Fading Dav, bv hred 
Hall) Some artists boldlv piint a parti coloured 
background and let the spcct itor regard it as sky if he 
please That is noticeable m the colour sdieini of iq 
■(The Trojan Women, by f harles Ricketts), in 226 {The 
Sons of hlbs Hajtm, h.sq , bv (harles Sims), and 229 
{Brood Mares and Foals at Southcourt Stud bv Mfied 
J Mannings) 

As a fellow-student of Naaire one cannot but feel 
that the sky must be a very exasperating part of in 
artist’s subject unless it is all blue, or all grtv , or all 
pink When there are 1 louds with definite shape and 
movement the representation of Nature s varvmg mood 
is very difficult The natural skv, even when it is most 
complex, IS not chaotic it has lines and touches that 
suggest order, a hon/ontal alignment, a characteristic 
shape, the detail of an outline, but so sub It and so 
transient that, while the student is meditating its 
features, they are gone Apparently only the more 
noted artists c hallenge the heavens with a presc ntation 
of this subtle order in disorder, and not with complete 
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success 137 {Tilty Church, bv George Clausen) shows 
clouds of easilv recognised shape, but lacking the 
charac tenstii detail of outline The most successful 
skies succeed by evading the real problem The 
lieautiful picture of The Port of London (213), looked at 
from above, b\ W L Wyllie, makes an atmosphere of 
native smoke and excuses the skv Almost the same 
artifice is used in another picture bv the same artist, 

1 Storm IS C omtiig (217) Details art also avoided by a 
general “ all ov erishntss ” in 162 {I he I mvlands of 
Holland), 310 {In from the Sea) both by Robert W 
Allan, and 370 (A Grey Sea, bv the lion Duff Tolle- 
maehc), and in a licautiful Scottish snow picture (124) 
bv Joseph Farquharsem Hit ehilltnge is evaded in 
236 {Summer Morning St Ives, bv Charlton I ortune) 
bv filling up the skv with '.tagulls , but it is deliberately 
taken up bv \rnesby Brown in (|iiitc a number of 
pictures -3 {September), 79 {The Swing Bridge), 130 
{The Waiting Harvest) 148 {Ihe Watch Toaer) the 
disoidcr IS then patent, but tht whisiierings of order 
in a disordtretl sky' arc missing No more successful 
111 this icspict ire 178 (4 May Morning at Southcourt, 
by A J Alunnings), 203 {Die Mountain Stream, by 
I cwis 1 Gibb), 333 {Dover and Castle from the North, 
by Frank P Frtvburg) 

Ihcrc IS a peculiarity about natural skits, without 
inv effort one is conscious that one is watching cither 
the pi in ol an extensive 1 lycr 01 the elevation or profile 
of mdivieluil clouds It is only occasionally that one 
gets that soit of satisfaction out of a picture It is 
verv iiearlv complete in 207 (“ IJ the clouds be full of ram, 
they empty themselves upon the earth,” by Prank V'alton), 
in i picture bv R Vie at Cole, anjl m 484 {I intagel, 
b\ Algernon Talmage) One misses it in 199 {The Blue 
Pool bv the late Mark Pislier), and in 239 {Before the 
Ruined Abbey by Sydney Lee) It has often been 
remarked that the (irecks and Romans had no names 
lor the forms of clouds which we have kariicd to 
recognise so easily The exhibition suggests that the 
reason lies very dtejily set 

\s one leaves the galleries the questions as to what 
message tlu artists meant to convey and whether they 
h IV e suecteded rec iir Among the pictures most satisfy'- 
ing in answering both ciuestions at first sight we may 
ninit 47 {The II late Sands of Sully, bv Julius Olsson), 
124 (“ Some gleams of sunshine mid renewing storms," 
by Joseph harquharson), already mentioned, 333 
{Green clad Hills Lake oj Annecy, hy rerriik Williams), 
ind 636 (II inter Evening Engelthal, by Adrian P 
Allinson) 

Judging from experience outside, one might have 
been afraid that the Academy of 1923 with its 
multitude of portraits would have been a nightmare 
of horn-rimmed spectacles it is not so There is 
onlv one specimen, Portrait of the Painter, by the 
late Sir J J Shannon Ihe pervading influence 
of the \Var has also passed away except in the 
sculpture rcxims and in the satiric picture by Sir 
William Orpen 

Scientific worthies are not very conspicuous in the 
collection There is a bronre bust of the late Dr 
Ludwig Mond, and one of the late Sir James Dewar 
(by G D Macdougald) , also a marble bust of Sir J J 
Thomson, by F Derwent Wood, as well as the portrait 
by Fiddes Watt 



644 


NA TURE 


[MaV lit I 9 i$ 


Current Topics and Events. 


Thf growth of our knowledge of stellar physics 
during the present century has been surprisingly rapid 
It has arisen by combining the results of researches 
of most varied kinds The older astronomy of position 
has afforded the data for the positions, distances and 
motions of the stars, which were a preliminary to tlie 
establishment of the theory of giant and dwarf stars, 
and also to the detection of the possibility of finding 
parallaxes by the spectroscope, and so distinguishing 
the giants from the dwarfs In another field, the 
discovery of radium and radio-activity generally has 
revolutionised ideas on the nature of the atom and 
led to the detection of analogies between chemistry 
and dynamics Prof Eddington, whose lecture on 
“ The Interior of a Star ” delivered at the Royal 
Institution on February 23 is printed as a supplement 
to the present issue, is one of the leading pioneers in 
this field His earliest astronomical work was con- 
cerned w itli stellar distances and proper motions , 
but he has recently worked more on the physical 
side Prof Eddington was one of the first to point 
out the importance of light pressure m causing the 
distension of giant stars and also to suggest that 
the immense duration of their output of energy is 
explicable by their drawing on the store of energy 
in the atom This was first ofiered as a tentative 
explanation but Prof tddington now makes it 
definitely A remarkable confirmation of the correct- 
ness of the accepted views on stellar physics was 
afforded by the close agreement of the diameter of 
Betelgeuso, as given by the interferometer with that 
deduced from the study of the distribution of energy 
m the spectrum, which led to a value of the tempera- 
ture and surface brightness 

The approaching visit to London of Prof H A 
Lorentz, of the Teylei Institute at Haarlem and 
the University of Leyden is being eagerly awaited 
by physicists Prof I orentz is the doyen of mathe- 
matical physicists In 1880 he developed from 
electromagnetic theory a connexion between re- 
fractive index and density (known by his name) 
which holds good through great ranges of density, 
though requiring a small correction for extreme states 
as recent experiments on carbon dioxide have demon- 
strated At the present time, Prof Lorentz is 
acclaimed in the mam for the fundamental work he 
has done in connexion with the electromagnetics of 
moving bodies In this work he has served as an 
intermediary between the old electromagnetics and 
the modern doctrine of relativity Emstein’s results 
agree mamly (though not exactly) with those which 
Prof Lorentz had obtained, "the chief difference 
bemg that Einstein simply postulates what I have 
deduced with some difficulty and not altogether 
satisfactorily from the fundamental equations of 
the electromagnetic field ” (Lorentz) Prof Lorentz 
contributed to the explanation of the magneto optic 
phenomena discovered by Zeeman and others " 1 
may refer in the first place to the Intensely stimulating 
influence of H A I^entz’s theones It is difficult 
to find adequate words to express my mdebtedness to 
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Lorentz's personal mspiration and to his theories ” 
(Zeeman) Prof Lorentz visited the Bntish Associa- 
tion at the Birmingham meeting in 1913, and made 
important and guarded contributions to the discussion 
on radiation and the quantum theory His first lecture 
in London is at 5 30 p M on May 17, at University 
College, Gower Street Admission is free, without 
ticket Three other lectures by Prof Lorentz, at the 
same place, have been arranged to be delivered in the 
early part of June He is also lectunng at Cambridge 
(Reid Lecture), at Manchester and elsewhere 

Shorily after the death of Dr W H R Rivers m 
June last, it was suggested that the eminence of his 
services to science should be recognised by some form 
of memorial , but it was not found possible to take 
any further steps at the time A few of Dr Rivers's 
friends have now formed a small committee with the 
view of givmg the proposal practical effect Among 
those serving are Sir Charles Sherrington Sir William 
Ridgeway Sir Humphry Rolleston, Sir James Frazer, 
Dr Henry Head, Dr A C Haddon, Mr Henry 
Balfour, Prof G Elliot Smith, Dr C S Myers, and 
Prof C G Seligman This committee has now issued 
an appeal for subscriptions to a fund of which Dr 
I E Shore of St John s College, Cambridge, acts as 
treasurer The fund will be devoted to the pro- 
motion of those sciences in which Dr Ruers was 
particularly interested but the decision as to the 
manner in which this will be effected will rest with 
the subscribers, of whom a meeting will be summoned 
in due course It is pernussible to express a hope 
that the committee and subscribers will decide to 
devote the fund to some object which it is known 
that Dr Rivers had closely at heart, such as, for 
example the assistance of the publication of scientific 
memoirs for which ordinary scientific or commercial 
channels are not available on th^ Unround of cost 

During the summer of 192*2 a member of the 
Cambndge Natural History Society was in Vienna 
and made the acquaintance of Dr Kammerer, who 
appeared to be willing to visit England * should an 
opportunity occur After further correspondence 
with Dr Kammerer, the matter was placed before 
the council of the society in March last, and it was 
then decided that Dr Kammerer should be invited 
m the name of the society to give a lecture at Cam- 
bndge The mvitation was accepted by Dr Kammerer, 
and the lecture is published elsewhere m this issue 
All expenses of the journey were provided for by 
contnbutions from members of the society, and on 
Apnl 25 Dr Kammerer amved in England, and has 
since been the guest of the society 

Thjb Croonian lecture of the Royal Society will be 
dehvered on June 21 by Dr F F Blackman, who 
will take as the title of hu lecture " Plant Respira- 
tion as a Catalytic Process ’’ 

Dr John Paubin, director of the Botanical 
Garden at Batoum, has accepted the post of assistant 
to the museum director in the principal botanical 
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garden of Petrograd, where he hopes to have more 
opportunity for those researches in pateobotany in 
which he has won distinction 

At University College, Ixindon, on Friday, May ii 
the chanman of the College Committee (the Rt Hon 
the Viscount Chelmsford) is to unveil a tablet 
commemorating the munificent gifts for the new 
chemistry building made by Sir Ralph Forster, Bt 

A LOAN collection of pictures painted by Miss Fdith 
Cheesman in Mesopotamia will be on view m the 
North Gallery of the Imperial Institute from May 7 
from 10 A M to 5 r M daily, except Sundays Ad- 
mission IS free The pictures which are in oils and 
wrater- colours, arc illustrative of life and srcncry 111 
Mesopotamia and include Ixith portraits and land 
scapes 

A Master is requured for service on the Colonial 
Government ship Discovery, whose duties will be 
mainly research in whaling in the Antarctic bull 
information and forms of application are obtainable, 
by letter, from the Secretary Discovery Committee 
Colonial Office, S W i No special form is necessary 
for candidates abroad 1 he latest day for the receipt 
of applications is May 31 

The Air Ministry announces that the Roval Air 
Force pageant, which was instituted in 1920 will 
take place on Saturday, June 30 at the London 
Aerodrome Hendon, by arrangement with the 
Grahame White Company It is hoped that the King 
will be present The pageant now alfords the gener il 
public an annual opportunity of observing develop 
ments both on the flying and technical sides of the 
work of the Royal Air horce 

The Faraday Society will hold a general discussion 
on " The Physical Chemistry of the Photographic 
Process ” on Monday, May 28, m the Hall of the 
Institution of Electneal Engineers Victon i Embank 
ment, WCa Prof W D Bancroft of Cornell 
University, will open the proceedings at 3 pm with 
an introductory address on " The Theory of Photo 
graphy ” This will be followed by detailed constdtra 
tion of the subject, subdivided as follows — (i) ' The 
Physical Chemistry of the Vehicle and of the Fmul 
_8ion ” , (2) " Reactions m the Plate during Ex 

posure ” , (3) " Development and Characteristics of 
the Developed Plate ” , (4) " Adsorption Reactions 
in Photographic Films ’’ Each section will be intro 
duced by a prehminary address and followed by 
general discussion Among those who will read 
papers are Dr T Slater Price, Dr F C Toy, Mr 
Olaf Bloch, Mr T Thorne Baker, M Clerc Prof 
Luther, and Prof Goldberg Several communica- 
tions wall be made from Mr S F Sheppard and other 
members of^e staff of the Eastman Kodak Com- 
pany and papers are also expected from Dr Chr 
Winther, Dr LttpporCramer, and Prof I Plotnikov 
Between the afternoon and evening sessions a com- 
plimentary dinner will be given at the Hotel Cecil to 
ftof Bancroft and the other guests Members of the 
Chemical Society are mvited to attend this meeting 
Ftall particulars may be obtamed from the Secretary 
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of the Faraday Society, 10 Fssex Street, London, 
WC2 

The New York coirespondent of the Times states 
that Lieuts Macready and Kelly completed a non- 
stop aeroplane flight across the United States from 
New \ork to San Diego on May 3 The distance 
traversed was approximately 2600 miles and the time 
IS given as 26 hours 50 minutes 38^ seconds 

M Gforces Barbot crossed and recrossed the 
English Channel on May 6 m a small monoplane 
fitted with a two cylinder 15 h p engine thus winning 
a pnze of 25,000 francs offered by Le Matin for the 
complete journey M Barbot left the aerodrome at 
St Inglevert at 6 20 p m and arnv ed at Lympne at 
721 PM , the return journey w.is commenced at 
8 I p M , and the aeroplane arrived over bt Inglevert 
aerodrome at 8 45 p m 

Wt learn from I a Geographic for February that a 
wireless station has been erected at Mygbugten on 
the east coast of Greenland, in lat 73° 30' N and 
has been functioning since last October The station 
IS due to the enterprise of the Norssegian Meteoro- 
logical Service Weather reports are sent by wireless 
telegraphy to the station on Jan Mayen and thence 
to Christiania Ihe Greenland station and those on 
Jan Mayen Iceland, Bear Island and Spitsbergen 
almost encircle the Greenland sea 

\r the Hull meeting of the British Association m 
September I ist there was a discussion in the Section 
of Anthropology upon the genuineness of some bone 
implements known as the ' Holderness Harpoons " 
(see NAroRK October 7, p 481, and December 2, 
p 735) Mr O J B Howarth, secretary of the 
\ssoeution writes to say that though several re- 
fctencts ha\c recently appeared to j, committee of 
the British Association as havmg pronounced upon 
the question no committee was appointed by the 
Association or its anthropological ejection to investigate 
this subject 

Ai the annual general meeting of the Manchester 
Literary and Philosophical Society held on April 23, 
the follow uig officers and members of council were 
elected President Ptof H B Dixon , Vice 
Presidents, Mr T A Coward, Prof A Lapworth, 
Mr t F Stromeyer and Prof F F Weiss, Secre- 
taries, Dr H r Coward and Prof T H Pear, 
Treasurer, Mr R H Clayton , Librarians, Mr C L 
Barnes and Dr W Robinson , Curator. Mr W W 
Haldane Gee, Other Members oj the Council, Prof W 
L Bragg. Prof S Chapman, Rev A L Cortie, S J 
Prof S j Hickson Mr F Jones Laura Start, Mr 
R I Tavlor Mr W Thomson, and Mr L E Vlies 

Thf council of the Institution of Civil Engineers 
has made the following awards in respect of papers 
read and discussed at the ordinary meetings during 
the session 1922-1923 Telford medals to Mr 
H W H Richards (I ondon) and Mr F- O Forster 
Brown (Ixmdon) , a George Stephenson medal to 
Mr Asa Binns (London) , a Watt medal to Mr A B 
Buckley, jun (Winchester) , Telford premiums to 
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Mr W A Fraser (Edinburgh), Mr S L Rothery 
(Calexico USA) Mr Mark Randall (Johannesburg) 
and Mr D F Lloyd-Davies (Cape Town) , an Indian 
premium to Mr D H Remfrey (Calcutta) a Manby 
premium to Mr I MG Du-Plat Taylor (Ixmdon) , 
and a Crampton pn/e to Mr F W Jameson (Kim- 
berley) 

An appreciation of the scientific work and dis- 
coveries by Sir James Dewar was broadcasted by 
Prof J A Fleming on May 4 from the London station 
2 I O Prof Fleming first referred to Sir James 
Dewar s work on the liquefaction of air, oxygen, and 
hydrogen, and the invention of the silvered vacuum 
vessel for storing these liquids Closely related with 
this work was the discovery of the use of charcoal 
cooled m liquid an for the production of high vacua 
Sir James Dewar also made important discoveries in 
spectroscopy and in connexion with the production 
of physiological electric currents by the action of 
light His work in chemistry contributed to the 
invention of cordite while soap films and their 
behaviour in dust free air occupied his attention until 
the last dav of his working life Sir James Dewar’s 
mvestigations were undertaken in the first instance 
punly out of a disinterested desire to increase 
scientific knowledge, but the results have in nearly 
ev ery cast produced numerous beneficial and practical 
applications 

At the annual meeting of the members of the Royal 
Institution held on May i the following officers were 
elected \Prestdent, Ihe Duke of Northumberland, 


Treasurer, Sir James Crichton-Browne , Secretary, Sir 
Arthur Keith , Managers, Mr S G Brown, l>r J M 
Bruce Sir Dugald Clerk Prof J A Fleming, Sir Itichard 
Glazebrook Earl Iveagh, Sir Alexander C Mackenrie, 
Mr Robert Mond, Sir Edward Pollock, Prof A W 
Porter I ord Rothschild Sir David Salomons Mr 
W Stone, Sir Alfred Yarrow The Right Hon Lord 
Justice \ounger. Visitors, Sir Harry Baldwin Prof 
William A Bone, Mr A Carpmael, Dr E Clarke, 
Mr E Dent, Dr T W Dewar, Mr G H Griffin, Mr 
W E Lawson Johnston, C-ol F K McClean, Sir 
Malcolm Moms, Dr W Rushton Parker Mr W 
Peacock, Major C E S Phillips Mr H M Ross and 
Mr S Skinner Sir J J Thomson lias been elected 
honorary professor of natural philosophy, and Sir 
Ernest Rutherford professor of natural philosophy 
The Duke of Northumberland has nominated the 
following gentlemen as vu e-presidents for the ensuing 
year Dr Mitchell Bruce, Lord Iveagh, Sir Edward 
Pollock Ixird Rothschild Sir Alfred Yarrow The 
Right Hon Lord Justice Younger Sir James Crichton- 
Browne (Treasurer), and Sir Arthur Keith (Secretary) 

A CAiALOouL (No 259) of books m all branches of 
chemical science and technology including the textile 
industries and agnculturc, has just been issued by 
Mr W Bryce 54 Lothian Street, Edinburgh It 
should be very useful for reference The same book- 
seller also issues a short list of second-hand books in 
technology, the classics and general literature, surplus 
government stock, which are offered at greatly reduced 
pnees 


Our Astronomical Column. 


I Hr Aprh Mftfor Shower — Mr W F Denning 
writes ' This event occurred on the nights of April 
21 23 The weather however was not very favour 
able on the night of expected maximum April 21, 
and few' meteors could be seen owing to clouds The 
special display of Lyrids supplied nearly half the total 
number of meteors observed on the three nights, 
and the radiant point was in the usual position at 
about 272° -) 33° 

It sometimes happens that when the Lyrids are 
not very abundant meteors generally are very scarce, 
and this appears to have been the case on the recent 
occasion the hourly rate of apparition being only 3 
There are a considerable number of radiant points 
in activity at this period of the year, but the great 
majority of them are extremely feeble, and an 
oliserver must watch the sky for a long period before 
they may be recognised Two meteors seen on 
April 20 last were each recorded at two stations and 
the paths indicate radiants at 27i°H-35° and 310° 
+ 59^ ” 

Temperature and Density of the Upper Atmo- 
sphere DEDUCED from Meteors — Prof F A 
Lindemann and Mr C M Dobson contribute a paper 
on this subject to Proc Roy Soc (Series A, vol 102, 
No A 717) Ihey deal with the large number of 
doubly observed meteors discussed by Mf Denning, 
and give reasonmg which leads to the conclusion that 
durmg most, if not all, of the meteor s visible track, 
the molecules of air impinge on a layer of compressed 
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air in front of the meteor Evaporation goes on from 
the surface of the meteor and in general the meteor 
IS wholly consumed long before reaching the ground 
Long-enduring trains are explained as the slow 
recombination of 10ns separated by the energy of the 
meteor The meteors are shown to be very small 
particles One as bright as a star of the first magni 
tude would be i mm in diameter One as bright as 
the moon would be 2 5 cm m diameter (mass 62 gm ) 
Discussion of the observed phenomena on these lines 
leads to determinations of the temperature and density 
of the air at different heights It is concluded that 
the isothermal layer, already discovered by ballon 
sondes to extend to a height of 25 km , goes on up to 
50 km , but that above that height the temperature 
again nses to 280° or 300° abs The density of the air 
at 100 km (about the lower auroral limit) comes out 
100 times that previously assumed , it is suggested 
that it may not be hopeless to reproduce the auroral 
spectrum in the laboratory, if the correspondmg 
density is lo"* instead of io‘“ 

It IS suggested in explanation of the high tempera- 
ture of the upper air that it is largely composed of 
ozone, which is heated by the infra red radiations 
from the earth 

Prof Lindemann describes m Mon Not R A S 
for January a method which he is using of photo- 

n hmg meteors simultaneously at stations some 
ince apart, so as to get their height very accurately 
m order to apply a more ngorous check to his con- 
clusions 
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Research 

A Rom\n Fortifikd House near Cardiff ~ In 
the Journal of Roman Studies (\ol xi Part 1), Mr 
REM Wheeler gives an elaborate account of a 
fortified Roman villa about two miles west of the 
west bank of the river Ely, at the point where that 
river though still tidal first becomes fordable He 
concludes that about a d yoo this work fell into lint 
with the general defensive and offensive ittivitus of 
the period At a time when Romano British towns 
seem to have built or strengthened their walls as the 
Welsh tribesmen did it is not unnatiir il that a private 
householder should have followed the same example 
on a smaller scale It is indeed rither mitter for 
remark that other examples of domestic fortification 
in the late Roman period have been so r irely observ ed 
or recorded Ihe closest analogy is perhaps the 
partially excavated house and baths within the Castle 
Dykes near Ripon 

An OiD-WokU) Cubit in \MrRirv -In Ancient 
Fnypt Part iv iqzz Prof W M I hnders I’etnc 
directs attention to excavations made by the School 
of American Research at Santa he New Mexico 
where the measurements of buildings indicate a unit 
of 207 inches This figure accords exactly to the 
well known Egyptian cubit zo 6 z in the licst early 
examples 20 65 in later cubit rods 20 7f> on the 
Roman Nilomcters Babylonii had i rather longer 
type, 20 88 in for the cubit of Gudea s plotting s< iles 
and this was also the standard of Asia Minor, 20 fi to 
20 9, with a mean of all of 20 O3 m How couhl this 
reach New Mexico ’ It was evidently Asiatic We 
have evidence from weights of an Asiatic diffusion of 
a Babylonian original over India China and Etnina 
If the cubit similarly passed to (.lima it might thence 
reach North America It lus been already pointed 
out how the cross at Palenipic (Southern Mexico) was 
in its detail of ornament derived from Italian crosses 
of about the eighth century probably earned to 
China by the Nestorian mission By the same route 
the Asiatic cubit may have passed over to the New 
World at some earlier period 

Marriage Customs in Mcdii vai India — In 1 
paper published in the last issue of the Bulletin of 
the School of Oriental Studies, Sir (j Griervui directs 
attention to an epic still recited in Northern Irifiia 
describing the war between the Rajputs of Bundel- 
khand and Delhi When a Raja h iif a marriage able 
daughter he used to send a challenge to ne ighboiinng 
Rajas, who attacked him and the contest for the 
bnde was accompanied bv serious loss of life on both 
mdes No exact parallel to this custom his been 
traced, and it looks as if the bard had exaggerated 
the details of the mock fight which occurs on the 
occasion of a wedding Ihe view that this is i 
survival of marriage by capture is now generally 
abandoned, and anthropologists are disposed to be 
lieve that the mock fight is a symbol of a i on test 
between the powers of good and evil The fii.al 
victory of the good spirits is carefully arranged before- 
hand and thus the fertility and happiness of the 
union IS assured 

SuBMARiNfc Weathering of Rock-material — 

K Humnel of Gieszen (Geo/og»scAc If KwffseAaM, vol 13, 
p 40, 1922) gives the name ‘ hahnyrolvsis ' to the 
processes of decay and reconstruction, akin to weather- 
ing, that go on in rock material on the floor of seas 
and oceans He gives special attention to the origin 
of glauconite, and attributes its absence from fresh- 
water deposits to the facts that the salts m sea-water j 
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arc essmti-il to ihe reactions that build it up, and 
that cert nil marine bacteria ilso play a part The 
organic matter the humic acid and the energy of 
oxidation on sea floors are not sufhciently different 
from those m lakes to account, as others have sug- 
gested for the absence of gl lucomte from fresh 
waters We may hope tliat the author will expand 
his views (p 102) on phosphatisalion on the sea-floor, 
which he regards as beginning with the absorption of 
phosphorus by gels consisting of calcium carbonate 
Ihe colloidal character of the mateiial for which 
A F Rogers has recently revived the name of 
collciphane (see Naiurc, vol no, p 292) might 
thus be an inheritance from previous colloidal cal- 
cium carbonate but this would not account for the 
widely spread halmyrolysis of marine oozes and 
limestones without kiss of the intimate stiuctures of 
their shelly constituents which were deposited as 
crystalline miterial 

li RiiARY Brachiopoda OF JAPAN — Icliirfi Haya- 
saka whose papers on the PaKeo/oic Brachiopoda of 
1 astern \sia and the Permian Brachiopoda of Japan 
wc have already had occasion to refer to (Nature 
July 29 p 161 and December 2, p 749, 1922) has 
now dealt with the Tertiary Brachiopoda of japan 
(Science Reports T6hoku Imp Univ Sendai Second 
Senes (Geology) vol 11 No 2' While the waters ol 
the Japanese Islands are notoriously rich in these 
forms no fewc'r than thirty seven species of lamp- 
shells being recordeci therefrom, only thirteen 
species and hve varieties figure in the present mono- 
graph one species and four varieties being believed 
to be new Of the eighteen forms seven are only 
known fossil seven are found living in Japanese 
vv iters while the remainder now inhabit distant 
regions Ihe occurrence in Japan of Ferebratuhna 
•septtntrionahs m the fossil state indeed, seems to 
be the first recorded instance and that since it is 
to (1 ly an Atlantic form is the more remarkable 
In an .qipeudix one other species and another variety 
are recorded as coming from the Pleistocene Ihese 
last are apparently athlilional to the three previously 
recorded from beefs of that age near T6kyo in 1906 

liii iNNiRbiRucTURF OF Ai Lov s — Thc thirteenth 
annual Mav lecture of the Institute of Metals was 
delivered on Wednesday Maya by Dr W Rosenhain 
Ki fcrring to the great accun ulation of facts in regard 
to the properties and niicrostructure of allovs which 
liave been forthcoming i i recent years Dr Rosenhain 
ainsiders that it is mos^ desirable that there should 
be found a key to this ma/e of knowledge in the form 
of a general theory that will link together the mass of 
ficts into a homogeneous whole huch a theory is 
put forward based upon the intimate knowledge of 
crystal structure acquired by X rays analysis The 
cry'stdl structures found in pure metals arc modified 
in the case of alloys particularly in those called solid 
solutions where a second kind of atom enters into the 
structure of the crvstal and produces m it certain 
minute changes Especially important is the con- 
nexion between the minute distortion of crystal 
structure which occurs m allovs and the behaviour of 
alloy s on melting and freezing while such phenomena 
as plasticity diffusion and others fall easily into line 
with the same type of explanation This new theory 
of alloy structure is said to afford a ready explanation 
of the electrical properties of metals and alloys and 
the changes of uiose properties when the metal is 
heated or cooled, and cover the phenomena of super 
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conductivity found in many metals when cooled 
nearly to the absolute zero of temperature 

Weather Research on the Kermadec Islands 
— The New Zealand Journal of Science and Technology, 
vol V No 3, contains an article by Mr D C Bates, 
director of the Dominion Meteorological Office, 
Wellington, on the above The chief feature of the 
article is an effort to stimulate the acquiring of 
Sunday Island the largest of the Kermadec Group, 
for a meteorological station which it is mamtamed 
would improve the weather forecasting for New 
Zealand It is shown that cyclonic disturbances 
commonly influence the weather at Sunday Island 
a couple of days or so before bemg felt in New Zealand 
or the adjacent waters The island was first dis- 
covered in 1788 and was partially frequented by 
settlers in 1837 but calamities which have occurred 
suggest the question whether it is worth while 
occupying apart from weather reporting The island 
is apparently of volcanic origin, and earthquakes 
occur about once a month It is mountainous, with 
few flat surfaces water is not easily procurable 
and It is out of the track of vessels The rainfall is 
said to be by no means deficient Meteorological 
observations taken for nme months in 1908 show a 
total rainfall of 66 26 in during the period , the 
heaviest monthly fall was ii 30 in during April, 
the least 3 91 in during September The highest 
temperature in the shade was 83° F in February the 
lowest 46° F in August Easterly winds predominate 
from Feliruarv to May and westerly wmds from June 
to October No oiiservations are available for 
November, December and January 

The Delay of Visuai PERCEFnoN — The issue 
bf the Oftiaan and Scientific Instrument Maker for 
Apnl 20 contains an article by Mr F G Smith which 
summarises the recent work of Prof PUlfrich on the 
effect of brightness on the time which elapses between 
the formation of an image on the retina and its 
perception by the observer If an object moving 
across the line of vision from left to right is viewed 
with the right eye direct and with the left through a 
smoked glass to dimmish the brightness of the image 
formed on the left retina, there is a delay in perception 
in the case of each eye, but the delay for the left eye 
exceeds that for the right, and the body appears to 
the left of and behind the actual position it occupies 
If the object is moving from right to left it appears 
for the same reason to the right and in front of the 
actual position If it moves alternately to right and 
left it appears to describe a circular motion about its 
mean position The experiment is easily done with 
a fixed and a moving pencil, and it is rather remark- 
able that the phenomenon^, has not been observed 
previously 

British Surveying Instruments — Several recent 
improvements m the design and construction of 
British-made surveying instruments are detailed and 
illustrated in a paper by W H Connell m the Pro 
ceedings of the South Wales Institute of Engineers, 
vol xxxix No 1, March 15, 1923, which has been 
reprinted in pamphlet form by Messrs Cool%, 
Troughton and Simms, Ltd , Buckmgham Works, 
York Modem manufacturing methods involving 
the extensive use of jigs render possible the attain- 
ment of great accuracy and umform production of 
the parts of instruments The use of new and 
improved alloys has diminished the wear of moving 
parts and thus mstruments retain their adjustments 
for longer penods Changes in design have led to 
the elunmation of many adjustments, only one being 
nepeSsary or provided m many modern levels, namely, 
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that for securing parallelism between the line of sight 
and the tangent to the curve of the bubble tube By 
the adoption of the mternal focussing telescope 
collunation errors are almost entirely ehminateid, 
and the use of accurately fitting removable cells 
permits of the graticules being cleaned or exchanged 
without disturbing the coilimation adjustment 
Changes ha\e been introduced also with the view of 
saving time and labour in taking readings For, 
example, the bubble, compass, and staff can all be 
read from the eye-end of the telescope without chamge 
of position on the part of the surveyor, and the 
focussing screw is easily accessible no matter what 
position the telescope may be in 

Lithium Carbide and Hvdridf — In the Comptes 
rendtis of the Pans Academy of Sciences for Apnl 9 
MM A Guntz and Benoit give an account of some 
properties of a mixture of lithium carbide and lithium 
hydride This homogeneous mixture can be obtained 
either by heating metallic hthium in ethylene or by 
dissolving hthium carbide in fused hthium hydnde 
Submittixl to electrolysis this fused mixture gives an 
abundant deposit of amorphous carbon This may 
arise from a true electrolysis of the carbide or by a 
secondary reaction between hydrogen from the 
electrolysis of the hydnde and the lithium carbide 
From the results of their experiments the authors 
are inchned to regard the first view as the correct 
one the lithium carbide being ionised into its elements 
in the hydride solution The minimum electromotive 
force required to produce the carbon deposit is about 

0 05 volt 

Vulcanisation of Rubber — Mr V V I^zov, in 
the Journal of the Russian Physical and Chemical 
Society, 1921 vol 53, gives an account of work he 
has earned out on the vulcanisation of rubber The 
researches indicate that the processes of hot and of 
cold vulcanisation are essentially the same, and are 
of extreme complexity Vulcanised rubber consists 
of four components, which mav exist in varying 
proportions in different samples of rubber The first 
component is crystallme sulphur, which can be ex- 
tracted from the rubber by boiling acetone In a 
specimen of rubber containing 2 86 per cent of sulphur, 

1 57 per cent was of this type Most of the remising 

sulphur IS adsorbed m the rubber, and is in the 
amorphous plastic condition this form of sulphur 
bemg insoluble in acetone While plastic sulphur, 
under ordinary conditions, soon crystallises, m the 
fine state of division in which it occurs in rubber, 
conditions are perfect for supercoohng, as each 
globule of sulphur is enclosed in a protective coat of 
colloidal material To this plastic sulphur is ascribed 
the superior elasticity of vulcamsea rubber The 
rubber itself undergoes isomeric change to an in- 
soluble form, from which a hydrochloride more stable . 
than that obtained from ordinary rubber may be 
prepared, and the ozonide of which gives on hydrolysis, 
not laivulinic aldehyde, as does that of natural rubber, 
but diacetyl propane Whether this difference is 
duo to a different degree of polymerisation of the 
isoprene molecules, or whether a transposition of the 
double linkages has occurred, it is not possible 
definitely to state The fourth constituent of 
vulcanised rubber is a polymorph of isoprene di- 
sulphide but tills IS not as a rule present 

to any great extent Thus vulcanisation of rubber 
IS not a reversible process, and the problem of the 
recovery of pure rubber from an already vulcanised 
matenal, important in the waste rubber utilisation 
mdustry, appears to be an impossible one, as no means 
are known whereby the insoluble isomende of rubber 
can be converted mto the natural form 
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The Forthcoming- Pasteur Centenary Celebrations at Strasbourg 


\\'E have already announced that the Government 
' ' of the French Kepubhc has desired to com- 
memorate this year the centenary of Ixmis Pasteur 
and Strasbourg where this illustrious savant com- 
menced his scientific and iini\ ersity career, has lieen 
very fittingly chosen as the scene for the celebra- 
tions thiei among these will be an mternational 
scientific exhibition — L Exposition Internationale du 
Ccntenaire de Pasteur — w-hich has been organised 
wnth the object of setting forth the fruits of 
Pasteur s work, not only in the dom im of medicine 
but also in those of Industry and agriculture This 
exhibition will be officially opened on June i in the 
presence of the President of the French Republic 
members of the French Government and scientific 
delegates from all over the woild On the same day 
a monument erected to the honour of P.istcur in 
the Place de 1 ’ University will be inaugurated an<l a 
further permanent memorial is to take the form of a 
Museum of Hygiene This will consist of a collection 
of exhibits illustrative of the vanous researches of 
Pasteur, and will constitute a history m concrete 
form of the early years of the science of micro 
biology 

The International Exhibition promises to be a most 
extensive and complete demonstration of the manifold 
results of Pasteur s work both in pure xnd m applied 
science It is to be organised in twelve groups 
namely, microbiology, chemistry and chemical in- 
dustry collective hygiene general hygiene physical 
trainmg, town hygiene, alimentary liygicne food 
industries refrigeration agriculture, silks and seri- 
culture, and finally a group devoted to scientific 
literature In order that the exhibition should attain 
to that plane of excellence which would make it at 
once worthy of the man in whose honour it i-' being 
held, and an attraction to men of science, the organisa- 
tion of the vanous groups and their sections has been 
entrust^ to those who, by their woik are specially 


qualified in the various branches of science repre- 
sented 

The groups of microbiology and collective hygiene 
are naturally the largest and perhaps the most inter- 
esting Ihe former, under the presidency of Dr 
Roux comprises in all nine sections There will be 
a section devoted to diseases of man including bac 
teriological and immunological technique, and sections 
dealing with vaccinia and vaccine institutes, tropical 
diseases and hygiene, diseases of plants veterinary 
diseases diseases of silkworms and other insects, 
parasitic insects nitnfacatioii and sterilisation of soil 
— a most comprehensive list Ihe group of collective 
hygiene with its six sections, is to deal with matters 
of the greatest importance, such as industrial dis 
cases, tuberculosis, venereal diseases, cancer mater- 
nity iiul infant welfare military hygiene, and the 
organisation and installation of ho^itals and the 
names of such well known scientific men as Dr 
Calmette and Dr Louis Martin among the presidents 
of these sections is a guarantee of the standard of 
excellence which will be reiched in this group But 
it IS not only the man of scietu e who will find interest 
III this exhifiition The sciences of chemistry and 
microbiology hnd their application throughout m- 
dustry and in all phases of our modern civilisation 
It IS one of the objects of this exhibition to emphasise 
this interdependence of science and industry, and, to 
judge fioin the list of indiistnes which will be repre- 
senRil by exhibits in the vanous groups this aspect 
of the question has not been overlooked 

The exhibition will remain open till October and 
during tins period congresses on vanous subjects are 
to be held In this manner it is proposed to discuss 
such subjects as tuberculosis, housing town hygiene, 
cancer, leprosy syphilis, puerperal fever, anil milk 
The general secretary of the exhibition is Prof Borrel, 
director of the Institute of Hygiene and Bacteriology 
of Strasbourg 


Chemical Characteristics of Australian Trees 


M r henry G SMllH, of Sydney, in his presi- 
dential address to the section of Chemistry at 
the meeting of the Australasian Association for the 
Advancement of Science held at Wellington in J anuary 
last, dealt particularly with the elucidation of some 
cbcmicAl characteristics of Austrahan vegetation 
treatmg the subject in relation to the generalisations 
that may reasonably be advanced from the considera- 
tion of the results secured bv the phyto chemical study 
olthe pnncipal Australian genera, such as Eucalyptus 
and CaUitris This study extended over a period of 
more than thirty years and was undertaken in conj unc- 
tion with his botanical colleague Mr R T Baker 
Some of the chemical peculiarities brought to light 
during this investigation appear to be characteristic 
of this unique flora and indicate a distinct uniformity 
in progressive characters, suggesting evolutionary 
processes as the directing mfluence m the production 
of the numerous groups and species which in the 
aggregate, go to form the more important genera 
The genus Eucalyptus apparently originated in 
what is at present the western and north western 
pensions of Australia, and as it spread eastward and 
experienced varying degrees of soil and climate the 
conditions demanded by these new locations and 
climatic changes were met by the respondmg cbarac- 

The%hemi^*pTOuhanties of nearly two hundr^ 
distinct species were determined, so that many data 
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were obtained upon which to formulate the more 
recent theories regarding the formation of the dis- 
tinctive groups 

Eucalyptus is essentially an oil producing genus, 
and already about forty distinct chemical constituents 
I have been isolated and characterised These include 
1 1 alcohols 9 aldehydes 2 phenols 7 esters 5 
I terpeiics, i kUoiie i sesquiterpene, i paraffin 
I and also cvmene and cmeol 

The two mam factors controlling the chemical 
sequence throughout the genus may bo stated m the 
following terms (i) Ihe same species of Eucalyptus 
has chemical properties of a comparatively constant 
nature wherever found growing under natural con- 
ditions, and (2) e.ich constituent follows the sequence 
of species in increasing amount until a maximum is 
reached m one or more of them 

These conditions are not only true for the several 
oil products but may also be applied to the astrmgent 
exudations or kinos produced m varying amounts by 
all the species The characteristic features of the% 
exudations are traceable nght through the genus, and 
are particularly noticeable with the two ciystaJlme 
substances, aromadendrin and eudesmm, found in 
the older species of the genus These substances 
become extinct when the group of ‘ ironbarks ” is 
reached in the sequence of evolution, and are, of 
' course, absent m all the more recent species, such as 
I those belongmg to the " stnngybarks," “ p^per- 
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mints,' “ dshes,” etc Eudesmm is a particularly 
interesting substance, and occurs in the kinos of some 
species to the extent of ten per cent 

The address also dealt with the chemical peculi- 
arities of the Australian Conifer®, and in addition 
with the inorganic constituents peculiar to Eucalyptus 
trees, instancing the small amounts of mineral matter 
secreted in the timbers of those species which often 
occur as very large trees such as £ regnans, L 
piluluns etc a condition that suggests the reason 
for their continued growth and great size 

Ihe occurrence of manganese and its importance, 
were also discussed the conclusions being based 
upon the results of much experimental work It 
was shown faiily conclusively that the presence of 
manganese in such minute (Quantities cannot be con- 
sidered as accidental but a necessarv constituent for 
successful growth of these trees, and that some species 
belonging to certain groups require a larger amount 
of manganese than is necessary for the growth of 
those belonging to other groups 1 he whole question 
evidently hinges around the action exerted by the 
enzymes in the structural formation of forest trees 
and their chemical constituents and is thus a subject 
requiring long continued chemical research and ex 
periment before a reasonable solution of the problem 
can be expected 


Sunshine-Recording 

I N the sunny southern countries of Europe less 
general interest appears to be taken in the 
recording of sunshine duration than is the case in 
England where a certain therapeutic importance is 
attached to an allotment of sunshine which m winter 
undoubtedly falls below the optimum although 
probablj not to a greater extent than it rises above 
the optimum during a Mediterranean summer 
However this may be it is interesting to find the 
subject discussed in a short article by Guilio Grab 
lovitz in the comparatively new Italian publication 
La MUeorologta Pratica for July and August 1922 
Various objections are raised to the continued use 
of the Italian words insolaztone and wleggtamento 
to denote sunshine, the teim ehofama being advo- 
cated instead which would be anglicised to hehophany 
It ajmears that the two former terms have medical 
significance in connexion with bad and good effects 
of exposure to the sun, from which onr corresponding 
word ‘ insolation ” which is virtually equivalent to 
the more familiar " sunshine is free 

Discussion in the paper turns upon the proper 
dates for replacing the equmoctial card by the 
summer and winter ones in the well known Cainpbell- 
Stokes sunshine recorder, in which the sun’s rays, 
focussed by a glass ball leave a charred record It 
IS argued that the dates officially adopted for the 
change, namely, February 22, April ao, August 23, 
and October 22, when the declination of the sun is 
12°, might with advantage be altered to March i, 
April II September 3, and October 15 when the 
dechnation is 8" , because in the latter case, during 
the passage of the sun through a range of 47° between 
the solstices, the equinoctial, summer, and winter 
cards would each be used through an equal range, 
approximately of 16° (16x3=48), whereas in the 
adopted practice the equinoctial card covers a range 
of 24° (12 X4 =48) This IS a purely technical point 
to be settled by reference to the design of the instru- 
ment , but on wider grounds, astronomical and 
climatic, '^'t'he dates actually adopted seem more 
natural because, the solar declination being then 12* 
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ISP or S , that is practically half-way between 0° and 
23 J® N or S , they mark what should be regarded 
as the real boundary between the solstitial and 
equinoctial penods of the year 

In connexion with sunshine-duration recorders, 
one can scarcely refrain from commenting upon the 
inadequate character of instruments which give no 
information about the quality or intensity of the 
recorded sunshine, and from expressing the hope 
that these will gradually be superseded by radio- 
graphs like the Callender recorder and Angstrom 
pyrrheliometer which indicate the amount of solar 
energy received in a given time Such radiographs 
may not be all that is desired but at least they show 
the difference between the intensity of insolation on 
different days, at different seasons, and m different 
latitudes or altitudes They can for example 
differentiate in comparable measured terms between 
the fitful sunbeams of December and the fiery rays 
of June , or show, again, that a hot day in England 
with sav an air temperature of 90° F is thermally 
less fierce than a day in Italy having the same air 
temperature but under a force of insolation unknown 
in Northern Europe The point is that equivalent 
air temperatures are not truly climatically equivalent 
unless associated with the same intensity of insola- 
tion and it IS well known what an important factor 
in the economy of living creatures is the direct 
radiation of light and heat L C VV B 


Trieste and Marine Biology 

I 'vR M STENTA director of the Natural History 

t Museum in Irieste delivered an address, in 
October 1921 at the Trieste meeting of the Italian 
Society for the Advancement of Science, on the 
important part played bv Irieste m the study of 
marine biology and the address has recently been 
published ( 4 Ut Soc Ital Progr Sc % ) 

Dr Stenla referred to the observations of Abbot 
I'ortis published in 1771 on the islands of the Quamero, 
and those of Abbot Olivi (1792), who gave in his 
‘ /oologia Adnatica ” a catalogue of the animals 
of the Gulf of Vemce Almost all the naturalists 
who visited Irieste in the first half of last century 
were German of these, two may be named — I L C 
Gravenhorst, who recorded (1831) the results of his 
studies on various molluscs, echinoderms and Antho- 
zoa and J G F Will, who gave an account (1844) of 
the anatomy of Scyphozoa, ctenophores, and siphono- 
phores K E von Baer came in 1845 from Russia 
to Trieste to search for larv® of echinoderms, but the 
results in th^t and in the following year were not 
very satisfactory His visit, however, was fruitful 
in another respect, for he encouraged Koch, a young 
Swiss merchant resident m Trieste and an ardent 
collector in his project of founding a museum of 
the Adriatic fauna, which became the centre of studies 
on the Gulf of Venice Johannes MiiUer spent the 
autumn of 1850 m Trieste working on the develop- 
ment of echinoderms and worms, and in the neighbour- 
ing bay of Mugma he discovered in Synapta digitata 
the parasitic mollusc Entoconcha rntrabths 

Among many who worked at the museum between 
1850 and 1870 were Oscar Schmidt, who earned on 
researches on sponges , A E Grube, who examined 
the annelids and discovered the parasitic rotifer 
Setson nebahae , and Kowalevsky, who desenbed 
(1868) the remarkable sexual dimorphism in Bonelha 
vtHdxs In 1874 the Adnatic Society of Natural 
Science was founded, and the 27 volumes of its 
Bulletin are nch m observations on the biology of 
the area 
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In 1875 the Institute of Marine Biology was 
established by the Austrian Government anti many 
famous naturahfits have worked m its laboratories 
e e Metschnikolf on intr icellular digestion and 
phagocytosis Kou alcvsky on medusa Dnesch, on 
the develtmment of isolated blastomeics the brothers 
Hertwig F F Schultre, K Grobben andllatsehek 

In 1900 the zoological station was enlarged and 
reorganised under the new director, I’rof ( I C on 
A list of the more import int mvistigitions tamed 
on at the laboratory from that time until 1915 is 
given by Dr Stenta, but it is too long to quote litre 
Mention may, how ever, be made of 1 riedlandcr s 
investigation of the constitution of the purple seere 
tion of Miirex, for which 14 000 speeimcns were 
collected Heider’s work on the development of 
Balano^lossus and Przibiani s researches on re- 
generation in Crustacea 1 heu wen ilso several 
investigations in applied zoology the culture of 
^onges, the coral hsherj and parasitic piotozoa of 

We gather from the concluding part of the address 
that the Italian Royal Committee lor Mirme Investi 
gation which took over the zoological stitions it 
Trieste and Rovigno proposis to suppress tht 
former and Dr Stenta puts forwaid a plci for its 
retention 


Animal Nutrition ' 

•■rWO senes of Research Bulletins whirh have 
recently reached this country from Ameriea 
provide remarkable examples of tbe laborious — one 
may almost say meticulous — methods which dis 
tinguish much of the work now being conducted 
at the Agncultural Fxpenment Stations in the 
United States The bulletins in ipiestion com. from 
the stations attached to the Universities of Missouri 
and Minnesota respectively In both cases the aim 
was to find out by actual chcmital analysis the 
constitution of the bodies of cattle at various ages 
In the case of the Minnesota investigations sixty 
three bullocks, at all ages from three months to two 
years and over, were slaughtered and analyses made 
of the bodies, not merely as a whole but under 
such divisions as flesh offal skin blood etc In 
the case of the Missouri investigations thirty animals 
were slaughtered and analyseii m much greater 
detail Separate figures for all descriptions of 
edible joints and for each organ of the body are 
given It does not require much acquaintance 
wth chemical routine to realise the extraordinaiw 
labour involved in reducing the separate parts of 
the body of an animal to a fine pulp from which 
uidrorm samples of every description of tissue can 
be dravm & far as this country is concerned the 
attempt has been made only once— by Lawes and 
Gilbert many years ago — and then with difficulty 
three animals in all were completely analysed 

The obiect of these investigations may be stated 
very simply The animal food consumed by man 
represents vegetable food converted by stock into 
“meat" It is desirable to know the extent of 
the waste involved m this process of conversion 
Incidentally, we also wish to know the relation 
between the <unount of this waste and the age of 
the animal, progressively The older and larger 
the animal, tbe greater the waste, and consent 

the more costly the product Above all itisdesir 
to ascertain the relation between protein consumed 
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and protein stored, for the most costly food of all is 
vegetable protein, supplied in the form of costly 
oil cakes , furthermore, as the raw material is 
generally imported from abroad, the economic loss 
in Great Britain is very great There can be no 
doubt that as matters stand, millions of money 
arc being wasted by farmers m bringing beasts to 
a state of fatness required neither by the taste of 
the modern consumer nor by the human body s 
need for fat The supplies of cheap vegetable 
carbohydrates from which animal fat can be manu 
factured are now greater than they were in our 
grandfathers time but the farmer still goes on 
producing from imported feeding - stuffs rich m 
protein, animal fat in wasteful quantity More than 
30 per cent of the Imdy weight of a "fit beast 
is merely fat Thanks to the labours of these 
American workers tins point can now be driven 
home We can trace at iverv stage of an animals 
growth what happens to the food it consumes, and 
how as It grows older its conversion factor grows 
smaller, until ultimately it stores only one twentieth 
of what it consumes how again it turns a larger 
proixirtion of costly protein into fat rejecting more 
anef more of nitrogenous matter 

In these days when we arc told, British agri- 
culture is faced with nun it is unfortunate that 
agriculturists apparently cannot be persuaded to give 
up one of the most costly and wasteful procisscs 
of their industry It is not the firmer alone who 
IS to blame Both the butcher and the housewife 
conspire to maintain the demand for excessively fat 
me It and whiU tin market demand is for fat stock it 
IS only to ba expected that the present extravagant 
sjsttniof fatting beasts will continue 


University and Educational Intelligence 

Bikminchsm — Announcement is mule of the 
W liter Myers studentship (value 300I foi one year) 
for lescarc h in any branch af medii iiu or pathology 
approved by the selection committee The student- 
ship IS tenable at anv approved univcrsuv laboratoiy, 
or other institution in the United Kingdom ( andi- 
dites may be of either sex and must be graduates 
in medicine of the Univeisity of Birmingham of not 
more than hve years standing The holder of the 
studentship will be required to devote liis whole time 
to research I urther information may be obtained 
from the Dean of the Medical I acuity of the 
1 mversity 

Cambridge — As announced in our usue of May 5, 

P O21, a fund has been established by the family 
of the Hte Henry P Davison of New \ ork, for the 
purpose of giving Fnglish University men a year's 
residence and study m the American Universities of 
Harvard Yale anil Princeton T hree of these 
scholarships will be available for next year for 
Cambridge The scholars will be selected from 
undergraduates or bachelors of arts now in residence, 
the election being on the basis of character scholar- 
ship, and fitness to represent the University There 
IS to be no examination 

Lffds — In memory of the 326 members of the 
University who fell m the War, a piece of sculpture 
be Mr Erie Gill which will be hxed to the outer 
wall of the University Library, will be dedicated at 
the University on Friday, June s The University 
owes this impressive memorial to the generosity 
of the late Miss Frances Cross of Coney Garths, 
Ripon 
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London — Prof E D Wiersma of the University 
of Groningen will dehver a free public lecture on 
“ The Psychology of Epilepsy " at 5 15 o’clock on 
Tliursday, May 24, in the Robert Barnes Hall, The 
Royal Society of Medicine, i Wimpole Street, W i 
The lecture will be in English 

Manchfstlr — The following resignations are 
announced Dr A V Hill, from the Brackenbury 
chair of physiology, on appointment to the Jodrell 
chair of physiology in the University of London , 
Mr T P Headndge from the lectureship in dental 
metallurgv , and Dr J GrayLlegg from the lectureship 
in ophthalmology 

Arrangements are being made for broadcasting 
Umversitv public lectures by joining up the University 
with the Metropolitan Vickers Broadcasting Station 


It is stated by the Hong Kong corresjpondent 
of the 7imes that Sir Catchick Paul Chater has 
presented a sum of 30,000! as a contribution 
towards the general purposes of the University of 
Hong Kong 

Thf Ramsay Memorial Trustees will, at the end 
of June, consider applications for two Ramsay 
Memonal fellowships for chemical research The 
value of the fellowships will be 250/ per annum to 
which may be added a grant for expenses not exceed 
ing 50! per annum, and one will be limited to candi- 
dates educated in Glasgow Full particulars as to 
the conditions of the award are obtainable from 
Dr Walter W Seton, Secretary Ramsay Memorial 
Fellowships Trust, Umversitv College London, 
WCi 

The Board of Education has just published a list 
of fifty-two holiday courses which will be held at 
different times during the present year but mostly 
in the summer months Nineteen of these courses 
are organised by Universities and University Colleges 
(of which nine are held in connexion with the tutorial 
classes of the Workers Educational Association), 
seven by Local Education Authorities and the remain- 
ing twenty-six by various educational bodies In 
addition to general courses for teachers there are 
special courses, among which are the followmg 
economics, gardening, geography, geology, hand- 
work, international relations languages, Itbrananship, 
medieval and modern universities, mine surveying, 
physical training, psychology social service, speedi 
framing, and the Victorian Age The dates of each 
course, the fees, principal subjects of instruction, 
address of Local Secretary and other details are 
given with each entry This list can be obtained 
direct from H M Stationery Office Imperial House 
Kingsway, London, W C 2, or through any book- 
seller, price 6d 

Examination and inspection of secondary schools 
In the United States are undertaken by several inde- 
pendent and, in many cases, overlapping agencies, 
namely — State ofi&cers of education, universities or 
colleges, and accreditmg associations such as the 
Association of Colleges and Seconds^ Schools of the 
Southern States, the New England College Entrance 
Certificate Board, and the North Central Association 
of College and Secondary Schools In 1913 the 
United States Bureau of Education prepared a 
directory of schools (more than 13,000) which had 
satisfied or been " accredited " by these various 
agencies as equipped for preparing Students for 
colleges requinng 15 'units'' for unconditioned ad- 
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mission, and a fourth edition of the directory has 
recently been published as BuUetm, 1922, No n 
The definitions of standards involved in the processes 
of " accrediting, ' as set out in the Bulletin, are in- 
structive One on which the various agencies are 
all agreed is the above mentioned ‘‘ unit ” of measure- 
ment of secondary school work a year s study in 
any subject, constituting approximately a quarter of 
a full year s work on the assumption that the school 
year is from 36 to 40 weeks and that the study is 
pursued for 4 or 5 penods (of from 40 to 60 minutes 
each) per week it being understood that a satis- 
factory year's work in any subject cannot usually be 
accomplished in less than 120 sixty -minute hours or 
their equivalent Ihe subjects recognised ^ the 
various accrediting bodies vary greatly the College 
Entrance Examination Board, for example, permits 
the mclusion of English, mathematics, languages, 
history, science, and drawing only, whereas the 
University of California accepts also mechanic arts, 
agriculture, home economics, music, book-keeping, 
and stenography and typewntmg Almost all the 
State universities specify among their admission 
requirements three umts of English and two and a 
half of mathematics nearly half of them require at 
least one unit of science, more than half recjuire 
history and foreign languages , onlv three require a 
classic^ language 

" Thf Rising Cost of Education " in America is 
one of the mam subjects dealt with in the recently 
published 17th annual report of the president of the 
Carnegie Foundation for the Advancement of Teach- 
ing During the past thirty years while the national 
income increased by 500 per cent , the expenditure 
for public schools — elementary and secondary — rose 
by 700 per cent , and for universities, colleges, and 
technological schools by 1400 per cent During the 
last decade the pace of growth increased, and an m- 
creasmg share of the cost was transferred to the 
Federal treasury The people still beheve in educa- 
tion, but are beconung somewhat critical as to 
whether the system for which they are paying is 
altogether justifymg itself m its results and, m any 
case, the fact has to be faced that the cost of schools 
cannot be indefinitely mcreased " Education must 
reckon with economic necessity " So far the pre- 
sident's review discloses a situation identical with 
that brought to hght in Great Bntam by the Geddes 
report ^^alysis of the factors shows that m 
America, as in England, the increase in salaries since 
the War has been very great, but that in America it 
has been specially pronounced m the colleges in the 
institutions associated with the Foundation, pro- 
fessors’ salanes rose in four years by 28-83 
^nt The mam purpose of the report, however, 
is to emphasise the fact that the nse in cost has been 
lately due to a change m the conception of education 
itself and the part the school is to play in the social 
order to the widespread notion that formal educa- 
tion IS not only the one way to advancement but also 
“ the panacea for all social and pohtical disorders " , 
to the admission to high schools and colleges of great 
numbers of pupils lU fitted for them , to the so-(^ed 
" enrichment of the cumculum with a great vanety 
of subjects in which a mere smattermg of know- 
ledge IS imparted , to the introduction of vocation^ 
traming into the high schools , and to " acceptance 
of the notion of scientific research as the primary 
object of the college teacher ” " Both financial 
necessity and educational sincerity require a return 
to a feasible and educationally sound conception 
of the school ” ** 
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Societies and Academies 

London 

Royal Society, May 3 — Leonard Hill and A 
Eidinow The influence of temperature on the 
biological action of light The biological action of 
light 13 accelerated by warmth and retarded by cold 
Tnta IS true for bactena, infusona and human skin 
The temperature coefficient for infusoria between 
1“ and 20“ C IS about 3 o By adequate exposure 
to cool air over-action of the sun on the skm can 
be prevented The proven success of heliotherapy 
applied to children with surgical tuberculosis can 
probably be secured for cases of phthisis if these are 
no longer exposed in hot sun boxes but suitably 
stripped and exposed m cool air - F A h Crew 
Studies m mtersexuality I — A pccuhar type of 
developmental intersexuahty in the mile of the 
domesticated mammals Individuals, regarded as 
females dunng the earlier part of their lives liter 
a^ume the behaviour and the secondary sexual 
characters of males They fonn a senes according 
to the degree of imperfection of the external genii aha 
and the relative degree of development of the 
denvatives of the Wolffian and Mullerian ducts 
In all there were paired but mal descended testes 
The condition appears to bo the result of the absence 
dunng the penod of differenti ition of the sex 
organisation of that minimum stimulus proiided by 
the sex-difierentiating substance, of the sex-hormone 
in a zygotic male The Wolffian and MUllen m ducts 
pursue an equal and parallel development Ihc 
degree of intersexuahty vanes with the stage during 
the penod of sex-diffcrentiation at which the necessary 
mmimum stimulus was exhibited bincc the issumj)- 
tion of the secondary sexual characters of the male 
type IS normal in time, either the minimum stimulus 
is ultimately exhibited, or else there is a different 
threshold of response to the action of the sex 
differentiatmg stimulus on the part of various 
structures belonging to the sex equipment --L J 
Morgan and J H Quastel 1 he reduction of methylene 
blue by iron compounds The restoration of the 
power to reduce methylene blue to boiled milk by 
means of ferrous sulphate solution is due to the 
inorganic constituents of the milk Methylene blue 
18 rwuced by ferrous sulphate solution in the pres- 
ence of sodium hydroxide, carbonate, bicarbonate 01 
phosphate, and of the sodium salts of acids such as 
acetic, tartaric, or citric Ferrous sulphate solution 
alone will not effect any jierceptible reduction 1 wo 
ferrous molecules always react with one of methylene 
blue The mechanism of the reduction appears to 
depend on the relative aflimties of the oxygen 
acceptor for the hydroxyl ion and of the hydrogen 
acceptor for the hydrogen ion — C F Cooper The 
skull and dentition of Paracerathenum bugltense 
A genus of aberrant rhinoceroses from the 1 ower 
Miocene deposits of Dera Bugti A complete lower 
jaw, a nearly complete skull, parts of three other 
skulls, several fragments of lower jaws, numerous 
loose teeth, and parts of the milk dentition found in 
Baluchistan are discussed The lower pair of incisors 
have the form of tusks turned downward Even 
in the oldest specimens they show practically no 
signs of having been used The condition of the 
premolar dentition shows the animal to be m an 
early state of evolution, but on a side line, with some 
possible connexion with the early North Amencan 
Aceratheres Similar teeth were found in Turkestan 
by Bomssyak and described by him as belonging 
to indneothenum ( =Baluchitherium), and a skull 
has been discovered m Mongolia by the Amencan 
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Museum expedition and attnbuted to Baluchithenum 
It has the enormous length of 5 ft , as agamst a 
skull length of 3 ft in the present form, which 
makes it the more probable that the two genera are 
properly separated — W L Balls The determiners 
of cellulose structure as seen in the cell walls of 
cotton liairs The use of plane and circularly 
polarised light and of immature liairs shows that the 
reversals of the spiral fibnllar structure appear in 
full number, as soon as the secondary wall is visible, 
indicating predetermination thereof during growth m 
length On development of the pre-cellulose, the 
jinmary wall shows a pair of opposed spirals with 
pitches corresponding to that of the slip spirals of 
the secondary wall These slip spirals are structurally 
connected with the quicker pit spirals and mvanably 
opposed to the latter in direction the tangents of 
their angles are in the ratio of 4 i wluch suggests 

a ,merisation from the pre cellulose of the primary 
1 The rotation of the plane of polarisation by 
a single 1 lyer of secondary cell-wall is inverted on 
opposite sides of a reversal point thus the molecular 
structures of the right-hand and left hand areas 
would seem to be mirror images The probable 
space lattice conformation of cotton and other 
celluloses seems to indicate a modernised restatement 
of Nagcli s micellar theory — 1 de B Daly The 
influence of mechanical conditions of the circulation 
on the electro cardiogram Lxen 1st m man pioduces 
changes m the elect ro-cardiogr im which are similar 
to those obt lined m masthetiscd animals by simul- 
taneous stimulation of both stcll ite ganglia Partial 
or coinjilete denervation of the heirt was produced 
m a dog Alterations in the mechanical conditions 
of the circulation were brought about (i ) by partial 
compression of the systemic aorta at various levels 
in the body and (11 ) by changing the conditions of 
the irtilK lal circulation of the heart lung preparation 
The most m irked changes in the < lectro cardiogram 
occurred when the arch of the aorta was partially 
clamped I he form of the electro cardiogram of the 
denervatid mammalian heart probably remains 
unaltered when the increase in work of the heart is 
produced in a physiological m inner 

Zoological Society, April 10 — Dr \ Smith 
Woodward vice-president, in the chair — G C 
Robson The snail Planorbis sufoum Griells Uic 
intenncdiale host of Schistosoma (Bilharzia) hesma- 
tohium m Portugal — C F Sonntag On the anatomy, 
physiology and pathology of the chimpanzee — 

K Kostanecki On a lemnant of the omphalo- 
mtscntciic arteries in the manatee 

Royal Microscopical Society, April 18— Prof F J 
Cheshire president, in the chair — D W Cutler 
The Protozoa of the soil Data were obtained from 
365 consecutive daily counts of the numbers of 
bactena and protozoa m a normal field soil Fourteen- 
day averages of the totil numbers showed marked 
sceisonal clianges the organisms being most numerous 
m November and fewest during February An 
inverse relationship exists between tlie numbers of 
bactena and the active amoeba* A two-day penodicity 
obtains for the active numbers of one species of 
flagellate Azotobacter, in the presence of Protozoa, 
can fix more atmospheric nitrogen than when alone 
Experiments on the reproductive rate of Colptdtum 
colpoda show that accordmg to the age of the parent 
culture, death of some of tne organisms follows 
moculation mto fresh medium , adso that death 
occurs even during the penod of maximutn reproduc- 
tion — ^A C Seward The use of the microscope 
in palseobotanical research Microscopical investiga- 
tion can be applied to plants which have b«n 
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preserved m different states, are of different geological 
age, and belong to various divisions of the vegetable 
kingdom, and reference was made to tlie examination 
of fragments detached from imperfectly petnfied 
stems which cannot be cut into sections Petnfied 
roots of a C retaceous fem were described in illustration 
of the difficulty of distinguishing between inorganic 
and organic structures The architectural basis of 
plant organs has been remarkably iMirsistcnt through 
the ages Recent pateobo tan teal discoveries have 
thrown little light on the problem of evolution 


Manchester 

Literary and Philosophical Society, April 24 — 
Mr W H fodd vice-president, m the chair — T H 
Pear A new type of number form The numbers 
appear to be on small square blocks It is jxissible 
by im igmg i series of them tilted backwards to see 
at a glance a numerical series like 1, 2, 4, 8 etc or 
even I, J, I To sec this last fraction it 

is necessary in imagination, to approach t he form 
very closely Complex numbers like ^/— 1 and 
V - 9 can be seen vaguely m undefined areas in the 
neighbourhood of i and 9 respectively Ihc form 
even represents a billion and a trillion, though it is 
difhcult to see beyond a source of light (to look into 
which IS hke looking at the sun) which exists near 
the place representing a million — W J Perry The 
neurological basis of human behaviour in society 
A calm, happy, peaceful behaviour is normal for man 
as he IS at present constituted bmee this type of 
behaviour is universal among peoples in the food- 
gathenng ” stage of culture it must have been 
acquired at an catly stage in the evolution of man 
who, in the course of the development of civihsation 
has speaking generally, exlubiiod war-like cruel, and 
angry types of behaviour to an increasing degree 
An explanation is sought by considenng man s bram 
as consisting of two distinct parts — the optic thalamus 
and the cerebral cortex or neo-palhum I he optic 
thalamus represents the dominant part of the brain 
of the lower vertebrates The cortex is concerned 
with epicritic ' sensibility the thalamus with 
emotional tone The increasingly violent beliaviour 
of man as civilisation has proceeded can be referred 
to stimuh, due to certain social institutions which, 
by unduly exciting the thalamus undermine the 
control established by the cortex The removal of 
those institutions should therefore have tremendous 
effects on human behavuour 


Dublin 

Royal Dublin Society, April 24 — Prof J A Scott 
m the chair — A E Clark Evidence of displacement 
of Carboniferous strata m County Sligo Accurate 
plotting of the imeous dykes on the N coast of 
Co hligo shows that a strip of country four miles 
wide, lying lust W of Aughris Head, has been dis- 
placed southwards between parallel faults for a 
distance varying from a quarter of a mile on the 
W side to three-quarters of a mile on the E — E J 
Sheehy Ihe comparative values of protem fat, 
and carbohydrate for the production of milk fat 
By feeding lactatmg goats for successive periods 
with carbohydrate, fat, and protein the relative 
values of these matenals have been ascertained 
Protem ^ excess of that required for milk protein 
and for body maintenance) and carbohydrate are 
equal in value and fat is 2j tunes as valuable as 
either In rations containing less than a certain 
quantity of fat, however, the substitution of extra 
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fat for some of the carbohydrate gives results which 
credit fat with a value much higher than 2J tunes 
that of carbohydrate In addition to its food value, 
fat in the ration stimulates milk fat secretion, but 
a small quantity suffices for the latter purpose — 
T J Nolan and H W Clapham The utikation 
of monomethylamhne in the production of tctryl 
In the nitration of monomcthylaniluie, mctanitrotetryl 
IS formed m addition to totryl also crude tetryl 
formed from commercial dimethylaniline frequently 
contains the same impunty The use of mono- 
mcthylaniline for the manufacture of tetryl has, 
apart from its cost, been hitherto regarded with 
disfavoui Tetryl containing not more than almost 
inappreciable quantities of mctanitrotetryl can be 
obtained in good yield from monomethylamhne if 
the latter before nitration, is converted into its 
nitroso derivative The mtroso group influences the 
course of the nitration 


Paris 

Academy of Sciences, Apnl 9 — M Albin Haller 
in the chair — \ Gunts and Benoit The ionising 
power of fused lithium hydride — Maurice Lecat 
The generahsation and modifications of a theorem 
of Frobemus — E O Lovett Certain functional 
proiiertics of conics and their generalisations — 
Maurice Frichet The existence of (O) classes not 
complete — M Mandelbrojt Taylor’s senes with 
gaps — H C Levinson Tlic gravitational field of 
n bodies in the theory of relativity —Ernest CsiUer 
Some dynamical and geometrical properties of move- 
ment resulting from the conditions of M Angelesco 
— G Laville The propagation of maintained waves 
along an iron wire The expenmental results are 
m good agreement with the formula developed from 
Maxwell s equations but the formula deduced from 
Kirclioff’s theory leads to results not m accord with 
expenment — G Vavon and A Husson Catalysis 
and stenc hindrance A study of the reduction 
of cmnamic acid and esters anti alkylcmnamic acids 
and esters by hydrogen in the presence of a platinum 
catalyst Ihe experimental results are in agreement 
with the predictions of the theory of stenc hindrance 
J F Durand The action of acetylene on zme ethyl 
Acetylene was passed into a solution of zme ethyl 
m petroleum etner, and the yellow solid produced 
rapidly separated It gave the reactions of a zinc 
acetyUde water gave acetylene and zinc hydroxide 
Mercury diphenyl treated in a similar manner gave 
no reaction — W J Vernadsky Mendelejcffite a 
new radioactive mineral This mineral, found near 
Sludjanka (on lake Baikal), u> a calcium urano-titano- 
niobate, contaming about 23 5 Mr cent of U,0, 
Its crystalline form is described — Ph Schereschewsky 
and Ph Wehrli Elements of a synthesis of the 
French and Norwegian methods of weather forecasts 
— Ch Janet The ontogenesis of Vohox aureus — 
Lucien Daniel Variations of perfumes under the 
influence of grafting Expenments on grafting with 
wormwood (Artemtsis Absinthium) have shown that 
the modifications m the leaves and seeds are accom- 
panied by changes in the character of the essential 
oil the taste and perfume may improve Or deteriorate 
with differences m the species grafted — Raphael 
Dubois Tears and the functions of the lachrymal 
gland An enzyme has been isolated from the 
lachrymal glands of the cow it is neither an oxydase 
nor a peroxydase, but is a diastase hydrolysuig starch 
hke ptyahne , the name lacrymase is given to it — 
M Lopez-Lomba and Mme Randoln The production 
of scurvy m the gumea-pig and young rabbit by 
means of a new food regime, complete and in bio- 
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chemical equilibrium depnved only of the factor C 
A food IS. described containing all the necessary 
constituents except factor C The animals fed with 
this ration plus 3 c c of lime juice (factor f ) made 
normal growth All the other animals fed with the 
same ration minus "factor C, after a shoit period of 
rapid growth developed scurvy and died ~—L Lesne, 
Chnstou, and Vaghanos I ho pissige into the milk 
of the C vitamins introduced by other means than 
the mouth — E hemandez Galiano Iht rhythmic 
contractions of Vorticclla — A I Herrera The 
imitation of plismodu ind chromatic structures by 
sodium silicate coloured with ivory black and diops 
of alcohol m diffusion It drops of absolute alcohol 
are allowed to diffuse into i syrupy solution of 
sodium silicate coloured u ith ivorv black rem irkablc 
imitations of cells nuclei and (hromitic structures 
are produced Ihe structure can be preserved 
fairly well by washing the card with weak ilcohol 
to remove trices of alkali — A Poheard Ihe 
mineralisation of histological sections bv calcination 
and its interest as i general histochcmical method 
The method described m det iil permits the locahsa 
tion of the mimral elements m the positions they 
occupy in the Ining tissue Kcn6 Jeannel 1 he 
evolution of tht copulatoiy appiiatus in the genus 
Choleva The sexual chvrictcrs in this genus both 
m the male and femile arc more trust worth> than 
the external characters m defining the species - 
Lucien Semichon 1 he prcpaiation of wiiic b> 
continuous fermentation sekction of the fernunts 
by the alcohol alre idy formed N itural feimcnt ition 
is due to elliptical yeasts, wild and apiculated yeasts 
Domatmm spores of cryptogams ind various bacteria 
all of which arc objection iblc excejit the hist 
Stenhsation of the must, followed by the introduction 
of a pure yeast culture is economically impracticable 
In a must cont lining 5 pci cent of ilcohol the 
growth of the elliptic yeasts is fivouied and the 
objectionable organisms do not develop freely In 
practice, the addition of this amount of alcohol is 
not possible, but the sime result cui be obtained 
by a process of continuous fermentation A poition 
of the must is st irtcd fermenting with a cultiv ited 
east, and after the necess iry amount of ilcohol 
as been produced fresh must is added at a constant 
rate The method has been successfully applied on 
the large scale — Auguste Lumiire and Henri 
Couturier Barometne depression ind anaphylactic 
shock Guinea-pigs sensitised by egg albumen, arc 
partially protected agiinst aniphylictic shock by 
placing under a bell j ir in an atmosphere at about 
half the normal atmospheric pressure The mortality 
in the animals thus tieated was 40 per cent against 
80 per cent when the anim ils weie allowed to 
remain under normal pressure after the second 
injection — Jules Amar The law of viv'ireaction in 
pathology 

April 16 — M Albin Haller m the chair — Emile 
Picard The singularities of harmonic functions — 
Charles Richet 1 he spleen a useful organ but 
not essential An account of experiments on 
the comparative effects of starvation of dogs with 
and without the spleen Animals can survive for 
long periods after removal of the spleen the experi- 
ments prove that animals without the spleeft 
require more food to maintain their normal weight 
and die more quickly than normal animals when 
depnved of food — M d’Oeagne Normals of 
quadnes along their lines of curvature Charles 
Nicolle, Et Burnet, and E Conseil Tlie micro- 
organism of epizootic abortion, distinguished from 
that of Mediterranean fever by tha absence of jiatho- 
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gcnic power for man Micrococcus mehUnsts (the 
organism of Maltese fever) and Bacillus abortus 
present stnkmg similantiis in their morphological 
characters cultures and pathogenic power towards 
till amm ils commonly used m laboratory experi- 
ments but B abortus proves to be innocuous to 
man Cultures injected into five voluntary subjects 
caused neither fever nor any other trouble liaemo- 
ciiltures remaineil sterile ind the agglutmaling power 
was gencially not developed -Georges Bouhgsnd 
Ihe suigiilaritus of harmonic functions —Gaston 
Bertrand 1 he problem of Dirichlet and the potential 
of the simple layer — G C Evans and H r Bray 
Poisson s integral gener iliscd — Andr6 Planiol The 
influence of vilocity and of temperature on the 
friction losses m explosion motors The engine was 
driven bv an electiic motor and the power used 
ineisurtd eleitiicilly in one set of cxjxfnmints the 
air port w is fully ojicn, m another the air admitted 
was reduced to a minimum The frictional losses 
were found to be i Imeir function of the turns per 
minute the rate of increase being much larger thin 
wis txjiecttd Expel iroents were also made on the 

effect of varying the temperature of the cooling 
water — Wladimir de Belaevsky A problem of 
elasticity in two dimensions -M Mesnager Observa- 
tions on the preceding communication — Antonio 
Cabreira A method of obtaining the geographical 
CO ordinates it .my height of a star - t harles Nord- 
mann and C Lc Morvan Observations of the 
Pleiides with the hetcrochrome jihotometer of the 
Pans Observatory A new method for determining 
stellar parallax by photometry The photometric 
me isurvnients given show that, for the stars of the 
Pleiades studied there exists a clear relation between 
the intensity distribution in the visible spectrum 
and the absolute magnitude of the star — P Noaillon 
Sujierhtial circulation — M Hadamard Remarks on 
the jircceding communication —Albert Pirard Study 
of some mercury and krypton radiations with the 
view of their applications m metrology 1 no results 
of a large number of comparisons with the red cadmium 
Unc arc given, with the view of detecting the presence 
of satellites ot feeble intensity None of the lines 
compared (neon, krypton mercury) behaved as a 
simple symmetrical line - 1 6on and Eugdne Bloch 
Sjiaik sj>cctra of higher order Reply to a claim lor 
priority by M Du loycr — M \ Catalan Spectrum 
senes and luinsation and resonance potentials of 
chromium and molybtlcnum — L J Simon and 
A j A Guillaumm The dctennination of carbon 
and hydrogen by thi use ot a mixture of sulphuric 
arid and silver bichromate The principle ot the 
method is the determination of tlic carbon dioxide 
produced by he<iting a known amount of substance 
with a measured excess of the oxidising mixture, 
and the determination of the excess by the addition 
of an easily combustibk substance (potassium 
methylsulphatc), and a second measurement of carbon 
dioxide Results of the application of the method 
to ten organic substances of varying types arc given 
— M Lespieau borne derivatives of the glvcerol 
(OH)CH. CH(OH) C C CH,(OH) —A Wahl and 
W Hansen Isomdigotme and indine Isomdigotme 
has been proved to be identical with Laurent’s 
indine — M E Denaeyer The rocks collected by 
MM Chudeau and Villatte in the central Sahara — 
E SchnaebeU The tectonic origin of the valleys 
of the eastern slojies of the Vosges — Louis Besson 
Observ<ition of a parhehon of 90° — Rend Souiges 
The embryogeny ot the Valenanaceae The develop- 
ment of the embryo in Valertanella olUorta — Pierre 
Georgivitch The r61e of the centrosome m kinesis 
— Mile Lucienne Blum Modification of plants 
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submitted to culture under glass Comparative 
studies of the same plants grown under glass and m 
the open air Under glass the plant appears to be 
stabilised at an earher stage of its growth The 
organs of secretion are always more abundant m 
the plant under glass — Henry Cardot and Henn 
Laugier The adaptation, transmission of acquired 
characters, selection by vital concurrence in the 
lactic ferment — Edouard Chatton and Mme M 
Chatton Sexuality provoked experimentally in an 
Infusoria Glaucoma scinMlans Predominance of 
the conditions of the medium m its detenninism — 
Jules Barrets The development of Echmoderms 

Calcutia 

Asiatic Society of Bengal, April 4 — M A Wall 
Hinduism according to Muslim §uhs Some Sufi 
scholars of India conclude that India, like other 
countnes, has produced prophets and saints, and 
that the teachmgs of the Vedas and Upanishads 
are in accordance witli the Muslim Scriptures — 
W Ivanow A " witch case ” in medieval India 
A curious and complete case 01 sorcery in the form 
technically called envofttement from the Siyaru 
’1-Arifin (± AD 1530) which is translated and 
annotated — H Mitra Epigraphic notes — H C 
Robinson and C B Kloss borne remarks on Mr 
t Stuart Baker’s new volume on the Birds (second 
edition) in the ‘ Fauna of British India A number 
of corrections are proposed for the Malaisian and 
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secondary sexual characters of the male 
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The Interior of a Star ‘ 

Prof A S tDDiNrTON, FRS 


O N December 13, 1920, the angular diameter of a 
star was measured for tlie first ume m history 
with an apparatus devised by Prof A A Michelson 
Hitherto every star had appeared as a mere point of 
light, and no test had been able to differentiate it 
from a geometrical point But on that eventful 
evenmg a 20-foot interferometer constructed at the 
Mt Wilson Observatory was turned on the star 
Betelgeuse, and the measurement revealed that this 
star had a disc of a second of arc in diameter— 
about the size of a halfpenny 50 miles awiy Hu 
distance of Betelgeuse is known roughly (unfortunately 
It cannot be found so accurately as the distamcs of 
many stars), so that we can convert this apjiarent 
size into approximate actual size Betelgeuse is not 
less than 200 million miles in diameter The orbit 
of the earth c ould be plai ed entirely inside it 
The stars are thus not limited to objects of com 
paratively small bulk like the sun , there are among 
them individuals truly gigantic in comparison Wt 
can add another step to the astronomical multiplica- 
tion table — a million earths make one sun , ten 
million suns make one Betelgeuse Tlus is a com- 
parison of volume, not of amount of material It 
leaves open the question whether, in order to obtain 
one of these giants, we should take the material of 
ten million suns rolled into one, or whether we should 
take the matenal of the sun and inflate it to ten 
million times its present size riiere is no doubt that 
the latter answer is nearer the truth Betelgeuse, I 
admit, contams more matter tfum the sun (perhaps 
50 times as much) , but in the mam its vast bulk is 
due to the diffuseness with which this matenal is 
spread out It is a great balloon of low density, much 
more tenuous than air, whereas m the sun the material 
IS compressed to a density greater than water 
Whether the star is one of these balloon-likc bodies 
or whether it is dense like the sun depends on the 
stage of Its life at which we catc h it It is natural to 
thmk that the stars gradually condense out of diffuse 
material, so that they become denser and denser as 
their hfe-Iustory proceeds We can now see m the 
heavens samples of every stage m the development of 
a star The majonty of those seen with the naked 
eye are m the early diffuse state , that is not because 
these young stars are really more numerous, but 
because their great bulk renders them brighter and 
more conspicuous What I shall have to say about 
the mside of a star refers chiefly to the young diffuse 
stars— 'the gtant stars as they are called The reason 

* DImohim dellvend at the Royal Imtitutlon on Febrnicy 9$, 


is that we understand mut h more tbout the properties 
of matter when it is in tlie condition of a perfect gas 
than when it is condensed , although the difficulties 
of treating a dense star like the sun are not insuperable, 
we have naturally made the most progress with the 
easier problem of giant stars 

iNThRNAI TlMPERATURFS 

We only observe the phvsical conditions at the 
surface of a star and at first it might seem impossible 
to learn .iny thing about the conditions m the interior 
Consider, for example, the question of temperature 
lilt nature of the hglit received from Betelgeuse 
teaches us tlut the temperature is 3000® C — not an 
extravagantly high temperature judged even by 
terrestrial standards But this refers, of course, to 
the layer near the surface from which the observed 
liglit IS coming , It is just the m irgmal temperature 
of tlie furn.ite iffording no idea of the terrific heat 
within I sliall not attempt to cxplam in detail how 
wc manage to calculate the inside tcmiicratures , but 
1 can pcrh.ips show that there is a clue which can be 
followed up by appropriate mathematical methods 

Elasticity is a well-known property of a gas, lamiliar 
to evcrylxidy tlirough its practical application in the 
pneumatic tyre What gives the gas its elasticity or 
expansive force is its heat, that is to say, the energy 
of motion of its molecules liistenmg in all directions 
and continually tending to spread apart The greater 
the heat the greater the expansive force Now at any 
pomt mside the star a ecrtiin condition of balance 
must be reached, on one hand we have the weight 
of all the layers above pressing down and trying to 
squeeze closer the gas inside , on the other hand we 
have the elasticity of this inside gas trying to expand 
and force the upper layers outwards Since neither 
one thing nor the other happens and the ^tar re main ^ 
pracUcally unchanged for hundreds of years, wt must 
conclude that these two tendencies just balance 
At each point the elasticity and therefore the heat 
has to be of the exact amount needed to bear the 
weight of the layers above That is the principal 
clue by which we determine how much heat tliere 
must be at various depths mside tlie star 

The internal temperature depends on the particular 
star considered, but it is generally from 2 to 20 million 
degrees at the centre Do not rniagme that this is a 
degree of heat so vast that ordmary conceptions of 
temperature have broken down These temperatures 
are to be taken quite literally Temperature is a mode 
of descnbmg the speed of motion of the ultimate 
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particles of the matter In a mass of helium at I readiness and emits its radiation by leakmg tethenal 


ordinary temperatures the average speed of the atoms is 
rather less than i mile per second , at 4 million degrees 
It is 100 miles per second This is a high speed, but 
not a speed to feel un< omfortable over Sir Ernest 
Rutherford describes atoms of helium moving at the 
rate of 100,000 miles a second I cannot vie with him 
I usually find that my physical colleagues are rather 
disappointed with our jog-trot atoms in the stars 

Material and iETuiRiAL Heat 
We must imagine then a typical giant star as a 
mass of material with average density aliout that of 
air swollen to at least a thousand times the bulk of 
the sun The atoms of which it consists are rushing 
in all directions with speeds up to 100 miles a second, 
continually colliding and changing their courses Each 
atom IS being continually pulled inwards by the 
gravitation of the whole mass, and as continually 
boosted out again by collision with atoms below 
The energy of this atomic motion constitutes a great 
store of heat contained in the star , but this is only 
part of the store The star contams a store of another 
kind of heat — wthenal heat, or sethcr-waves like those 
which bring to us the sun’s heat across 90 million 
miles of vacant space These waves also are hastenmg 
in all directions inside the star They are encaged 
by the material, which prevents them leaking mto 
outer space except at a slow rate An aether-wave 
making for freedom is caught and absorbed by an 
atom, flung out in a new direction, and passed from 
atom to atom , it may thread the maze for hundreds 
of years until by ac c ident it finds itself at the star’s 
surface, free now to travel through space indefinitely, 
or until It ultimately reaches some distant world, and 
perchance entering the eye of an astronomer, makes 
known to him that a star is shining 
The possession of this double store of heat is a 
condition which we do not encounter in any of the 
hot bodies more familiar to us It is a new phase of 
matter beyond the reach of laboratory experiment, 
although happily the theory is so simple ihat there 
cannot be much uncertainty as to behaviour It is 
true that a red-hot mass of iron contains a little of 
this jEtherial heat in addition to the heat comprised 
in the motion of its molecules, but it is less than a 
billionth part of the whole Only in the giant stars 
does the aetherial portion nse to importance A 
red-hot metal emits aetherial heat, but it keeps no 
appreciable store , it converts the material heat mto 
this form as it is required for use The star rejects 
this hand-to-mouth method , and although it is con- 
tmually changing elements of heat from one form to 
the other, it keeps a thousand years’ supply always m 


heat from the store In older theories this feature 
was not realised , it was supposed that convection 
currents must exist continually bringing up hot matter 
from the mtenor to replace the surface-matter which 
had radiated and cooled Now it is seen that the 
difficulty IS rather in the other direction — how does 
the star dam back the store of sether-waves so that 
they do not escape from it faeter than we observe ? 
This change of view has necessitated modifications of 
the older theories of Lane and others, and has on the 
whole considerably simplified the problem 

In the hot bodies of the laboratory the heat is almost 
entirely in the material form, the setherial portion 
being insignificant In the giant stars the heat is 
divided between the two forms m roughly equal 
amounts Can we not imagine a third condition m 
which this time the beat is almost wholly aitherial, 
the material portion being insignificant ’ We can 
imagine it, no doubt , but the interesting, and I believe 
significant, thing is that we do not find it m Nature 

Light Pressure 

You have heard of the pressure of light — that light 
actually has mass and weight and momentum and 
exerts a minute pressure on any object which obstructs 
It A beam of light or lether-waves is like a wind, a 
very mmute wind as a rule , but the intense aetherial 
energy inside the star makes a strong wind This 
wind distends the star It bears to some extent the 
weight of the lavers ov^erhead, leaving less for the 
elasticity of the gas to bear That, of course, has to 
be taken mto account in our calculation of the internal 
temperatures — making them lower than the older 
theory supposed Just as aether and matter share 
the heat-energy between them, so the aetherial wind 
and the material elasticity share the burden of support- 
ing the weight of the layers above We are able to 
calculate the proportions in which they share it To 
a first approximation the same proportion holds 
throughout nearly the whole interior, and the proportion 
depends only on the total mass of the star — not on 
the density or even on the chemical composition of 
the matenal Moreover, in order to make this calcula- 
tion we do not need any astronomical knowledge , 
all the constants m the formula have been determmed 
by the physicist in his laboratory We need to know 
the average molecular weight of the material, but I 
shall tell you later how we are able to fix that approxi- 
mately m spite of not knowmg what elements to expect 
m the star’s interior , that happens to be one of the 
benefits of dealing with very high temperatures 

Let us imagine a physicist on a cloud-bound planet, 
who has never heard tell of the stars, settmg to work 
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to make these calculations for glolx's of gas of various I it will stpp the accumulation before the 35th globe 


dimensions Let him start with a globe lontaining 
10 grams, then 100 grams, 1000 grams, and so on, so 
that his nth globe contains i o’* grams They mount up 
in size rather rapidly No i is about the weight of a 
letter , No 5, a man , No 8, an .urship , No 10, an 
ocean liner, after that comparisons are difficult to 
find The following table gives part of his results 

No of Cilobe /Etlwrial PtcMure Material PtMsure 

30 o 00000016 o 99999984 

31 0000016 0999984 

32 o 0016 o 9984 

33 o 106 o 894 

34 o 570 o 430 

35 o 850 o 150 

36 o 951 o 049 

37 0984 0016 

38 09951 00049 

39 o 9984 o 00X6 

40 o 99951 o 00049 

It IS obvious why I omit the rest of the table , it con- 
sists of long strings of o’s and 9’s But for the 33rd, 
34th, and 35th globes the table becomes interesting , 
and then lapses back into 9 s and o’s again Regarded 
as a tussle between aether and matter to control the 
situation, the contest is too one-sided to be interesting, 
except just from Nos 33 to 35, where something more 
excitmg may be expected 

Now let us draw aside the veil of cloud behind 
which our physicist has been working and let Inm 
look up mto the skies He will find there a thousand 
million globes of gas all of mass between the 33rd and 
35th globes The lightest known star comes just 
below the 33rd globe , the heaviest known star is 
just beyond the 35th globe The vast majority are 
between Nos 33 and 34, just where the stherial 
pressure begins to be an important factor in the 
situation 

It IS a remarkable fact that the matter of the universe 
has aggregated primarily into units of nearly constant 
mass The stars differ from one another in brightness, 
density, temperature, etc , ver> widely , but they 
all contain, roughly, the same amount of material 
With a few exceptions they range from J to 5 times 
the mass of the sun I think we can no longer be m 
serious doubt as to the general cause of this, although 
the details of the explanation may be difficult Gravita- 
tion is the force which condenses matter , it would if 
unresisted draw more and more matter together, 
building globes of enormous size Agamst this, 
setherial pressure is the mam disruptive force (doubt- 
less assisted by the centrifugal force of the star’s 
rotation) , its function is to prevent the accumulation 
of large masses But this resistance, as we see, only 
begins to be senous when the mass has already nearly 
readied the 33rd globe , and if uideed it is efficacious, 


is reached, liecause by then it has practically com- 
pletely ousted Its more passive partner (material 
pressure) We do not need to know exactly how 
strong the resistance must be in order to prevent the 
accumulation, because, when once the resistance begins 
to be appreciable, it increases very rapidly and will 
vcr> soon reach whatever value is required All over 
the universe the masses of the stars bear witness that 
the gravitational aggregation proceeded just to the 
pomt at which the opposing force was called into play 
and became too strong for it 

Ascenuinc, and Descendino Temperature 
St AOS s 

It was shown by Homer Lane in 1870 that as a 
gaseous star contracts its temperature will rise 
Bctelgcusc is typical of the first stage when the tem- 
perature has risen just far enough for the star to be 
luminous It will go on contracting and becoming 
hotter. Its light changing from red to yellow and then 
to white But evidently this cannot go on indefinitely 
When the (ondcnsation has proceeded far enough the 
material will be too dense to follow the laws of a 
perfect gas A different law then begins to take 
control The rise of temperature becomes less rapid, 

IS checked, and finally the temperature falls We can 
cilculate tint the greatest temperature is reached at 
a density of about i to } that of water The sun is 
denser than water, so that it has pusid the summit 
and IS in the stage of falling temperature So long 
as the temperature is rising the brightness of the star 
scarcely changes It is becoming hotter, but smaller 
Calculation shows that the increased output of light 
and heat per square metre of surface, and the decreased 
area of the surface, very nearly counteract one another, 
so that the total output remains fairly steady But 
on the downward path the falling temperature and 
dimimshmg surface both reduce the light, which falls 
off rapidly between the successive stages or types 
which we recognise That is entirely m accordance 
with what is observed to happen 

Taking any level of temperature, a star will pass 
through It twice, once ascendmg and once descending 
In the main we have been in the habit of classifying 
stars according to their surface temperature, because 
It IS on this that the spectral characteristics of the 
light, Its colour, and the chemical elements revealed, 
chiefly depend But that classification mixes together 
stars from an early ascending stage and from a later 
descendmg stage For example, a star hke Betelgeuse 
just begmning its career is put m the same class with 
a dense red star which has run its course and reached 
its second childhood They are both red stars of low 
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temperature, and that was good enough for the early 
attempts at classification Sir Norman Lockyer 
always stoutly mamtamcd the existence of the ascend- 
mg and desi ending series , but he was almost alone 
among spectroscopists in this He did not actually 
succeed m separating the ascending and descending 
stars though sometimes he came very near to the 
right criterion We owe to Russell and Ilertzsprung 
the actual separation They discovered it not by 
spectroscopy, but by measuring the absolute brightness 
of stars , the greater brightness of the ascendmg stars, 
due to their large bulk, easily distinguishes them from 
the descending stars, at any rate in the low-temperature 
groups At the highest temperatures the two series 
merge mto one another 

The disentangling of the two senes, and the recogni- 
tion of the true sequence of stellar evolution, is probably 
the most revolutionary and far«reac)iing of recent 
discoveries m stellar physics It began to oust the 
older view about 1914, and it is worth noticing that 
the discovery was made from observations coming under 
the province of the older astronomy and not what is 
generall> called astrophysics I he data were parallaxes, 
proper motions, double star orbits, etc 1 he spectro- 
scopists had been misled as to the order of evolution, and 
it was left to the rival branch of astronomy to show the 
way , but they were not to lie outdone for long 
Adams and Kohlschutter have found an easy spectro- 
scopic method for distmguushing the ascending and 
descending stars Although our mam purpose now 
IS to grope in the interior of a star, perhaps we may 
emerge at the surface for a moment to consider what 
IS the difference of surface condition of a diffuse 
and condensed star, respectively, which enables the 
spectroscope to distinguish between them 

Surface Conditions 

The state of the outermost layers of a star can, it 
would seem, be influenced by two factors only, (i) 
the mtensity of the stream of radiant energy crossing 
through them and (2) the mtensity of gravitational 
attraction holding them to the star The former is 
measured by the effective temperature, so that we 
have the two variable factors, temperature and gravity 
The spectrum presumably will vary as the conditions 
governed by these factors vary We must not expect 
to be able to classify the spectra accurately m a smgle 
sequence , they can vary in two directions The 
ordmary classification depends principally on the 
temperature factor , we may call this the longitudinal 
sequence Adams’s new metliod aims at disentanglmg 
the transverse sequence corresponding principally to 
the gravity factor We may say that his method is 
really a way of findmg the value of gravity ^ the 


surface of a star, although it is not yet possible to 
put the value into actual numbers Clearly, gravity 
will be smaller in the diffuse stage than m the dense 
stage on account of the greater distance from the 
centre to the surface 

The effect of lowermg gravity is to make the 
density smaller at corresponding temperature This 
mtroduces an important change in the state of tlie gas, 
namely, ionisation At moderately high temperatures 
the atoms begin to lose one or more of their most 
bosely attached electrons, a process called ionisation 
Ionisation is facilitated by low density and prevented 
by high density The theory of ionisation m stellar 
atmospheres has been chiefly worked out by M N 
Saha, who has arrived at many mteresting results 
Here we need only remark that the ionised atoms 
give rise to different spectra, which have long been 
distmguishcd from the spectra o| the neutral atoms 
The lower density m the atmosphere of diffuse stars 
should strengthen the “ enhanced ” Imes due to 
ionised atoms, compared with the “ arc ” lines due 
to neutral atoms The difference m general is not 
very large, but the atoms of certam elements for which 
the conditions are most critical, are specially sensitive 
to the change of density This is the criterion which 
Adams and Kohlschutter found empirically, and It 
distinguishes quite easily the ascendmg and descendmg 
senes To a limited extent it also distmguishes the 
larger and smaller stars within the same senes 
Although the stars begin to shme on reaching a 
temperature of about 3000® and return to this tem- 
perature at the close of their luminous existence, they 
do not all climb the temperature-ladder to the same 
height The more massive stars climb higher than 
the light stars We can to some extent calculate 
the height to which they wall go , but f am afraid 
the figures at present are very uncertam, though there 
IS hope of improvmg them before long The sun’s 
surface temperature is now about 5900° , I do not 
think that it ever went higher than 6600® , it had 
not sufficient mass to go beyond Sinus, nearly 2^ 
times as massive as the sun, has climbed to 11,000®, 
and at the moment is practically at its maximum, 
havmg only just turned downward Still hotter 
stars like Rigel are known, and these must be more 
massive still At the other end of the scale a star 
of mass less than 1/7 of the sun would not be able to 
reach 3000®, and could scarcely be lummous , but 
m any case such small masses would be formed very 
seldom, for the reason explamed earlier m this lecture 
It IS a well-known fact that hot stars on the averi^e 
are more massive than cool stars , we see that this 
M accounted for by the smaller stars being weeded 
out as the temperature-standard is raised. 
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Atoms and Electrons 

We have hitherto pictured the inside of a star as 
a hurly-burly of atoms and aether-waves We must 
now mtroduce a third population to join m the dance 
There are vast numbers of free electrons— unattached 
units of negative electricity More numerous than 
the atoms, the electrons dash about with a hundred- 
fold higher velocity — corresponding to their small 
mass, which is only 1/1850 of a hydrogen atom 
These electrons have come out of the atoms, havmg 
broken loose at the liigh temperature here involved 
An atom has been compared to a miniature solar 
system , a composite central nucleus carrying positive 
charge corresponds to the sun, and round it revolve 
m Circular and elliptic orbits a number of negative 
electrons at comparatively large distances corre 
spending to the planets We know the number of 
satellite electrons for each clement, sodium has ii, 
iron 26, tm 50, uranium 92 Our own solar system 
with 8 revolving planets represents an atom of oxygen 
The thermodynamical theory due mainly to Nernst 
permits us to laUulate roughly how many of these 
break loose under given conditions of temperature 
and density , and in a typical star a large proportion 
of them must have become free 

This condition solves for us our thief difficulty as 
to the molecular weight of stellar material We need 
to know It m order to perform our calculations as to 
the state of the star , and at first sight it might seem 
hopeless to arrive at the molecular weight without 
knowing the elements which lonstitute the bulk of 
the material But suppose first that the temperature 
IS so high that all the satellite electrons have broken 
away An atom of sodium will liave separated into 12 
particles, namely, ii electrons and i mutilated atom , 
Its atomic weight 23 is divided between 12 mdependent 
particles, so that the average weight of each is 
23/12 = 192 Next take iron the atomic weight 56 
IS divided between 27 particles , average 2 07 For 
tm we have 119 divided by 51 , average 234 For 
uranium, 238 divided by 93 , average 3 56 It 
scarcely matters what element we take , the average 
weight of the ultimate particles (which is what we 
mean by the molecular weight) is always somewhere 
about 2 If only the stars were a bit hotter than they 
actually are, it would make our task very easy Un- 
fortunately, they afe not hot enough to give complete 
separation, and the actual degree of separation will 
depend on tlie temperature of the star, thus mtro- 
duemg a difficult complication Generally at least 
half the electrons arc detached and the molecular 
weight must be taken as between 3 and 4 I hope 
that the theory of this dissociation of electrons will be 


improved, because at present it is the chief bar to 
rapid progress with the theory of stellar constitution 
It IS a great help to know that the molecular weight 
IS between 3 and 4 , but we have reached a stage 
when It is becoming necessary for progress to know 
It for each star withm much closer limits 

Brightnfss ANn Mass 

We pictured a physicist on a cloud-bound planet 
who was able from laboratory data to predict how 
large would be the masses into which the material 
of the universe must aggregate Let us now set him 
a liarder task We inform him that we have observed 
these masses of gas, and, choosing one equal, say, to 
his 34th sphere, we ask him to predict how brightly 
It will shine I have already mentioned that the star 
keeps practically the same brightness so long as it is 
a perfect gas ascending m temperature, so it should 
not be necessary to give the physicist any data except 
the precise mass To use the same plan as before, we 
imagine a series of lamps of 10 candle-power, 100 
candle-power, 1000, and so on , and his task is to 
pick out which lamp in this senes corresponds ap- 
proximately to the star I believe that it is now 
possible for him to perform this task and to pick out 
(correctly) the 31st lamp But for this purpose it is 
not enough that he should know all about the heat 
stored in the intenoi of the star , the brightness of 
the star depends on the rate at which the ether- 
waves are leaking out, and that inlioduces a new 
subject — the obstructive power of the maverial atoms 
which dam back the radiant flow 

Another name for this obstructive power is opacity 
A substance which strongly obstructs the passage of 
light and heat waves is said to be opaque The rismg 
temperature towards the centre of the star urges the 
heat to flow outwards to the lower temperature level , 
the opacity of the material hmders this flow The 
struggle between these two factors decides how much 
light and heat will flow out We have calculated the 
internal temperature-distribution, so that we know all 
about the first factor, if then we can observe the 
outward flow which occurs, that should settle the value 
of the second factor— -the opacity The outward flow 
is capable of observation because it constitutes the 
heat and light sent to us by the star 

One of the troubles of astronomy is that our in- 
formation about the stars is so scattered We know 
the mass of one star very accurately, but we do nh^; 
know Its absolute brightness , we know the bnghtness 
of another but not its mass , for a third we may havg 
an accurate knowledge of the density but nothing else. 
For Sinus, Proevon, and a Centaun our knowMge is 
fairly complete and accurate , but not any of these are 
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giant stars m the state of a perfect gas, and they are 
therefore useless for the present discussion But w ithm 
the last year we have been fortunate enough to obtain 
complete and very accurate information for one of the 
giant stars, Capella This is another of the benefits 
which astronomv has derived from Prof Michelson’s 
interferometer method of observation The brighter 
component of tapella (which is a double star) lias a 
mass 4 2 times that of the sun and a luminosity 160 
times greater We can use these facts to calculate the 
opacity of ( apella in the way I have described , it 
turns out to be 150 m C G S units To illustrate the 
meaning of this, let us enter Capella and find a region 
where the densitv is that of the terrestrial atmosphere 
we are accustomed to , a slab of this gas only 6 inches 
thick would form an almost opaque screen Onlv 
of the radiant energy falling on one side would get 
through to the other, the rest being absorbed by the 
gas 

Absorption of X-rays in Stars 

It seems at first surprising that 6 inches of gas could 
stop the tether-waves so effectively , but we might 
have anticipated something like this from general 
physical knowledge We give different names to 
tether-waves according to their wave-length The 
longest are the Hertzian waves used m wireless tele- 
graphy , then come the invisible heat-waves , then 
light-waves , then photographic or ultra-violet waves 
Beyond these we have X-rays and finally — the shortest 
of all — the y-rays whicli are emitted bv radioactive 
substances 

Where in this senes gre we to place the aither-waves 
in the interior of a star ^ It is solely a question of 
temperature, and the aether-waves at stellar tempera- 
tures are those which we call X-rays — more precisely, 
they are very “ soft ” X-rays Now X-rays, and soft 
X-rays especially, are strongly absorbed by all sub- 
stances The opacity which we have found m Capella 
IS of the same order of magnitude as the opacity of 
terrestrial substances to X-rays measured in the 
laboratory The following table shows a few of the 
laboratory results compared with the astronomical 
value for Capella 
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Abeorption coefficient (opacity) 1 
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We have been performing an investigation of the 


absorption of X-rays in a star, parallel to investigations 
on the same subject made m the laboratory In one 
respect the physicist has a big advantage because he 
can vary the material expenmented on, whereas we 
have to be content with the matenal, whatever it is, 
composmg the stars But, as you see from the table, 
the physicist is also interested in finding how the 
absorption changes for different wave-lengths We can 
follow him m this, and even do better than him, because 
he IS restricted by certam practical difficulties to a 
narrow range of wave-length, whereas we can explore 
a range of wave-length covering a ratio of at least 
10 to I, by using stars of different temperatures It 
IS true that our results are not y et very accurate , we 
have only one star, Capella, for which a really good 
determination is possible, but for other stars rough 
values can be found The terrestrial results indicate 
an extremely rapid change of absorption for slight 
alterations of wave-length (as is seen from the table) , 
the astronomical results, on the contrary, give a nearly 
steady absorption -coefficient We cannot yet detect 
certamly whether it increases or decreases with wave- 
length , at any rate there is nothing like the rapid 
change shown in the foregoing table This profound 
discrepancy between astronomical and laboratory re- 
sults leads us to inquire more deeply into the theory 
of absorption in a star It will be found that there is 
a good reason for it 

We have been taking advantage over our cloud- 
bound physicist by having a preliminary peep at an 
actual star We are not going to allow htm to do that 
He must not use astronomical observations to deter- 
mine the opacity, but must be able to predict the 
astronomical value either from pure theory or from 
terrestrial exjienments This study is of special m- 
terest because it plunges us at once among those 
problems which are most exercising practical physicists 
at the present time We started to explore the interior 
of a star , we shall presently find ourselves in the 
interior of an atom 

It is now generally agreed that when aether-waves 
fall on an atom they are not absorbed continuously, 
The atom lies quiet waitmg its chance and then 
suddenly swallows a whole mouthful at once The 
waves are done up in bundles called quanta and the 
atom has no option but to swallow the whole bundle 
or leave it alone Generally the mouthful is too big 
for the atom’s digestion, but the atom does not stop 
to consider that , it falls a victim to its own greed— 
m short, it bursts One of its satellite electrons shoots 
away at high speed, carrying off the surplus energy 
which the atom was unable to hold The burstmg 
could not contmue mdefinitely unless there were some 
counter-process of repair The ejected electrons travel 
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aboutj meeting other atoms , after a time a burst atom I atom This nucleus has a highly complicated struc- 


meets a loose electron under suitable conditions and 
induces it to stay and heal the breach The atom is 
now repaired and ready for another mouthful as soon 
as It gets the chance 

From this cause a big difference arises between 
absorption of X-ra)s in the laboratory and in the stars 
In the lalioratory the atoms are fed very slowly , the 
X-ray bundles which they feed on tan lie produced by 
us only m small quantities Long before the atom has 
the chance of a second bite it is repaired and ready 
for it But m the stars the intensity of the X-rays is 
enormous , the atoms are gorged and cannot tike 
advantage of their abundant chances Ihe consump- 
tion of food by the hungry hunter is limited by his 
skill in trapping it , the consumption by the prosperous 
profiteer is limited by the strength of his digestion 
Laboratory experiments test the atom’s skill in < atch- 
ing food , stellar experiments test how quickly it re- 
covers from a meal and is ready for another 1 hat is 
why the absorption follows a different law in the two 
cases 

Capture of Electrons 

To predii t the stellar absorption-coefficient we must 
accordingly fix attention on the rate of repair of the 
burst atoms Ihe atom is wandering about advertis- 
ing a \atancy for an electron, and numbers of cjeited 
electrons are rushing about on holiday Many elec- 
trons will come up, look at the situation, and go off 
again How is the atom to trap the electron into 
taking up the situation ? I will give you the solution 
of this problem which I am inclined to think fairly 
probable, though I have not found many who igrcc 
with me We mav compare the electron to a striv 
planet entering tlie solar system from outside, bearing 
in mind, however, that the planets (satellite electrons) 
must be supposed to repel the invader, and the sun 
(positive nucleus) attracts it Dynamics teaches us 
that, provided no actual material collision occurs, the 
mtruder will scarcely ever be captured, but alter 
stirring up things a little will retreat again towards 
mfinity There are exceptions, as when the sun and 
Jupiter conspire to capture a comet, but these would 
be very rare in the conditions corresponding to an 
atom In some cases the intruder would turn the 
tables by carrying off a regular planet, thus compen- 
satmg for the occasions when it was itself captured 
Probably, as regards repair of the atom, as much liarm 
as good would be done on the average 
More delicate persuasion being of no avail, there 
seems nothing left but for the atom to secure its 
electron by brute obstruction For this reason I take 
the view that usually the capture of an electron occurs 
through Its running against the positive nucleus of the 


ture, the iron nucleus, for example, consisting of 86 
distinct charges arranged in some kind of equilibrium 
If by accident an electron runs full tilt into this packed 
mass. It will agitate it and lose energy in so doing , 
It will relwund, no doubt, but with smaller velocity 
msufficient to carry it out of the sphere of attraction 
of the atom * By a process of exclusion this seems 
the only method consistent with dynamical laws by 
which the atom can secure the electron needed for its 
repair Therefore I have concluded that the actual 
electron trap is none other than the positive nucleus — 
a region at the centre of the atom known to be about 
10'** cm m radius It must be remembered that 
the nucleus attracts the electrons and will sweep 
into the trap many which were not initially aimed 
dtit 

This theory has been adversely eritisid mainly on 
the ground that it is entirely accord.int with the laws 
of dvnainics At first sight that might not seem a 
grave objection , but we have got so used to the atom 
behaving in a wav which violates the elassical laws, 
that any theory which does not violate them is liable 
to be viewed with suspicion While admitting that 
there arc uncertain possibilities in the mysterious 
region in the interior of an atom, we must note that 
the present problem belongs to a c lass of investigations 
in which the usual dynimicil laws arc applied by 
physic ists, often with muc h succe s It concerns the 
motion of a free electron net vet forming part of 
any permanent quantised system -a problem which 
occurs in the theory of conduction of electricity m 
metals, in thermionic phenomena and m the scattermg 
of u- and /3-particles In these problem^ physicists 
are accustomed to assume (rightly or wrongly) that 
the classical laws of dynamics are observed and we 
hive onlv followed their (good or bad) example In 
particular in Rutherford’s experiments on scattering, 
the classic al laws of fore c are lound to hold good almost 
to the bound try of the nucleus itself fnere seems 
to be a fair presumptive evidence that our stellar 
problem should be ittackcd in the same way , 
although we admit that unknown circumstances may 
mtervene * 

The strong point in our favour is that this theory 
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actually does give a value of the absorption-coeffirient 
agreeing with astronomical observation Thus for 
Capella the calculated value is no as compared with 
the observed value 150 There are certam doubtful 
factors which permit of the result being Vcaned by a 
factor 2 or possibly 3 , and we lay no stress on the 
precise accordance But it appears to be possible 
to predict on this hypothesis the brightness of a star 
of known mass like Capella to within a magnitude, 
which amply solves the problem proposed to our 
physiast on the cloudy planet It may be added that 
the theory also explains why the absorption m giant 
stars IS nearly independent of the wave-length , but 
that is a more elementary result which becomes 
apparent as soon as we realise that the problem is 
concerned with the rate of repair of the atoms , many 
alternative thcones of the conditions of repair would 
lead to the same conclusion 

Source of Sfellar Enfrov 
The store of aithenal heat and the store of material 
heat in the star may be compared to the accumulators 
of a power station We have not yet discovered the 
dynamos The accumulators would run down m a 
few thousand years if they were not replenished 
What IS the source of the energy maintaining (and 
during the ascent of temperature increasing) this 
mternal store ? We believe now that the source is 
sub-atomic energy One theory is that inside the 
star the simpler elements are gradually being built 
up into more complex elements, and energy is liberated 
in the process , a more drastic view is that matter is 
being entirely annihilated, setting free the whole of 
Its energy of constitution Taking the first theory, 
the most conspicuous known case is in the formation 
of helium from hydrogen We do not know how to 
make helium from hydrogen, but we know that it is 
so made , we know also that o 8 per cent of the mass 
disappears in the process, and this must be the mass 
of the energy — aether-waves — liberated when the 
change occurs ^Ether-waves weigh very light, and 
the energy available from this source is colossal If 
5 per cent of the star consists of hydrogen which turns 
mto helium as a first step m the formation of the 
higher elements, that would provide energy sufficient 
for all reasonable demands 
We might perhaps expect that the earliest stars 
would consist almost entirely of hydrogen, the evolu- 
tion of the higher elements having little chance of 
beginning until the mtenor became hot enough to 
stimulate the process But a difficulty anses here 
For astronomical reasons it seems impossible to admit 


that even the earliest stars contam more than a very 
moderate proportion of hydrogen I have referred 
to the fact that our calculations have been practically 
independent of the chemical constitution of the star ; 
but one reservation ought to have been made — 
provided tl t$ not made of hydrogen Hydrogen gives 
results diflermg widely from all the other 91 
elements 

To assume hydrogen as the matenal would in most 
cases destroy the general accordance of theory and 
observation , indeed it is a way of realismg the goodness 
of this general accordance to note how it disappears 
when hydrogen is substituted mstead of a normal 
element I think, therefore, that the process of 
element-buildmg from protons and electrons must 
have begun before the stellar stage is reached This 
IS a cunous detached piece of knowledge to have 
come across in explonng the mtenor of a star— to be 
able to deny that it is mainly composed of hydrogen 
though any of the other 91 elements may be present 
to any extent , and it is still more cunous that hjdrogen 
should be the element which we were tempted to 
build the stars with, so that this apparently random 
denial hits the mark 

Admixture of hydrogen diminishes the proportion 
of setherial energy and setherial pressure, and so permits 
gravitation to aggregate larger masses The occasional 
formation of stars of exceptionally large mass (20 
to 80 tunes the sun’s) may be due to the accidental 
prevalent e of hydrogen in the region where they 
ongmated— that is to say, the matenal was in a more 
pnmitive state as regards evolution of the elements 

We need not be greatly concerned as to whether 
these rude attempts to explore the interior of a star 
have brought us to anything like the final truth 
We have, I thmk, been able to recognise some of the 
leading factors participating m the problem and to 
learn how many vaned mterests are mvolved The 
partial results already attamed correspond well enough 
with what 13 observed to encourage us to think we 
have begun at the right end in disentangling the 
difficulties, and we do not anywhere come agamst 
difficulties which appear likely to be msuperable 
The fact is that gaseous matter at very high tempera- 
ture IS the simplest kind of substance for a mathe- 
matical physicist to treat To understand all that 
IS going on in the matenal of a desk, for example, is 
a really difficult problem almost beyond the aspira- 
tions of present-day science , but it does not seem too 
sangume to hope that m a not too distant future we 
shall be able to understand fully so simple a thmg as 
a star 
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School and Sex ^ 

I N 1920 the Consultative Committee of the Board of 
Education was reconstituted by Order m Council, 
and two urgent problems, of scientific character and 
far-reaching importance, were referred to it almost 
immediately for inquiry and advice namely, first, 
what degree of differentiation is desirable, for boys and 
girls respectively, in the teaching of secondary schools , 
and, secondly, what use can be made, m the public 
system of education, of psychological tests On the 
subject of the former reference the committee has 
received a vast body of evidence from a long list of 
witnesses — from medical men and psychologists, from 
teachers and exammers, from emplovers and business 
men , and the results of its inquiries have now been 
brought together in the pages of the report before us 
The first chapter, largely the work of the committee’s 
secretary, Mr R F Young, provides an admirable 
history of the curriculum m secondary schools for boys 
and girls , and this brief chronological survey is followed 
by a descriptive account of the present system of 
secondarv education, so far as it bears upon the terms 
of the committee’s reference The education of what 
was once considered to be the weaker or the gentler sex 
has passed through two opposite phases, and is entering 
upon a third The first was a phase of eihphasiscd sex- 
diffcrence based upon a supposed sex-mequahty It 
was the stage of feminme accomplishments and nothing 
more , it was also, therefore, a stage of educational 
inefficiency During the second period — p period of 
reaction — education was based upon an assumed 
equality of the sexes , and reformers claimed, and 
endeavoured to secure, an identity of education for 
boys and girls, regardless of sex-difference This, too, 
has not been entirely successful 1 he committee now 
discovers signs of a third stage — a stage which its own 
report will undoubtedly strengthen and remforce — 
which recognises that equality does not demand 
identity, and would allow the widest possible free- 
dom for all individuals, no matter which their sex 
might be, to develop their special talents, and to prepare 
themselves for their future duties, accordmg to the 
peculiar tastes and capacities of each 
It IS, however, the central section of the report which 
will command the greatest scientific interest Here the 
committee has collected together all the available 
evidence dealing with the physical and mental differ- 
ences between boys and girls durmg the critical years of 
development 

The known facts regardmg the anatomical and 
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physiological differences between the sexes are concisely 
summarised m a special appendix by Dr J G Adami 
The point of chief si^ificance is the peculiarly rapid 
growth of the girls during the earlier phases of puberty 
It is remarked that, as a consequence, the girl is almost 
adult while the boy is still adolescent The memo- 
randum ends by noticmg that some of the most signifi- 
cant physiological differences are to be found m the 
activities of the glands of internal secretiMi , and, since 
recent research shows that these glands are mtimatcly 
connected with emotional activity, this subtle phvsical 
difference is not without a deep psychological beanng 
As regards psychological differences generally, the 
committee has found that two opposing views appear to 
be entertamed by various persons who have expressed 
opinions upon the subject The first view mamtams 
that “ the higher the level reached m the development 
both of species and of individuals, the greater is the 
sex divergence ” , and concludes that “ educationally 
the first and safest classification is that which is based 
upon sex ” The second view insists that “ sex is the 
cause of only a small fraction of the mental differences 
between mdividuab,” the divergences of man from 
man, and of woman from woman, being far greater than 
those between one sex and the other 

The committee has reviewed the few scientific investi- 
gations carried out upon this problem both in Fngland 
and m America, and has manifestly decided that the 
weight of the evidence is upon the side of the second 
of these alternative beliefs It Ins been stated, upon 
statistical grounds, that the largest sex-differences are 
physical differences — differences in height, in weight, 
and in bodily strength Intellectual differences are 
far smaller, and here agam the wider divergences 
are discovered not upon the higher but upon the 
lower levels of the mind, namely, in processes involving 
simple sensory or motor activity, in sensation and in 
movement , m the higher and more complex processes 
— m general intelligence and in ability to reason— the 
differences durmg the school period are extremely 
small In memory and retentiveness, it is true, girls 
seem to surpass boys, and women to surpass men , nor 
IS this without an obvious educational bearmg But of 
all psychological differences the most significant are 
those that relate to temperament and character It is 
the quality of her emotions which, in the mental sphere, 
chiefly distmguishes the woman from the man 
Thus, inborn sex-differences m mentality are far 
slighter than has been popularly assumed On the 
other hand, the cumulative result of the emotional 
divergence, and still more of the difference m social 
functions, has resulted m wide separation of mterest 
and outlook, which is only m a small degree mnate and 
meradicaWe, and is chiefly due to tradition, and to the 
NO 2794, VOL. tl l] 


varying play of educational mflucnces, whether con- 
scious or unconscious 

In actual educational attamments, the differences 
vary considerably according to the circumstances of 
teachmg Where boys and girls have been taught 
together in mixed schools, the differences may be barely 
discernible, but where they have been taught m 
distinct departments, there the divergence is wider 
Such differences can be measured easily by means of 
standardised scholastic tests 

The chief ascertainable differences appear to be the 
followmg boys are better at arithmetic, mathematics, 
physical sciences, classical languages, geography, and 
drawmg , girls are better at reading, spelling, hand- 
writing, English composition, English literature, and 
posstbly history, modern languages, and biological 
sciences Here verv plainly the effects of mterest and 
tradition are at work quite as much as constitutional 
differences of intellectual capacity The part played 
by the two factors, however, can only be disengaged 
by further inquiry 

Indeed, the most suggestive paragraphs of the whole 
report are those in which the committee emphasises the 
need for further research It is pointed out that the 
provisional conclusidns arrived at rest mamly upon the 
casual impressions and subjective opinions of school- 
masters — men of considerable practical experience, but 
of httle or no psychological framing , and it is urged 
that there is both room and need for a widespread co- 
operative inquiry, m which strict scientific methods 
shall be employed, and m which teachers, psvchologists, 
and medical men shall all take part 


Science and Superstition of Primitive 
Mankind 

The Golden Bough a Study tn Magtc and Religion 
By Sir James George Frazer Abridged Edition 
Pp XIV -t- 7 56 (Macmillan and Co, Ltd , London, 
1932 ) i8f net 

S IR JAMES FRAZER’S “ Golden Bough ” is m 
many respects the greatest achievement of 
anthropology— a science the short life-history of which 
allows still of a rapid survfey and a correct apportion- 
ment of values The book, like no other work, expresses 
the spirit of modem humanism — the union of classical 
scholarship with folk-lore and anthropology The 
marble forms of antique legend and myth are made to 
lend their beauty to the crude and queer customs of 
the savage and the uncouth usages of the peasant, 
while the Gods and Heroes of Olympus receive Sn 
exchange the vitalismg breath of life and reality from 
their humbler yet moit annnate counterparts 
It IS difficult to review a new version of the work ih 
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the ordinary manner It would be as presumptuous 
to assess the value of a universally acknowledged 
masterpiece of literary art and a classic of scholarship 
as It would be unnecessarv to indicate the scope of a 
work known to every cultured man, a work which has 
exercised paramount influence over several branches 
of learnmg and has created new lines of scientific 
research But though it is superfluous to praise the 
book or to explain it, the appearance of the abridged 
edition seems an opportune occasion for us anthropo- 
logists to undertake a little examination of consciervcc 
with regard to this classic We all admit that we owe 
an immense debt to the author of the Golden Bough 
and to his work, but have we acquitted ourselves well 
of an obligation, have we given him his due in return ? 
By this I mean, have we taken all that has been offered 
to us and made the most of it ? Have we followed his 
lead to the end of the road, have we searched every- 
where where the light of the Golden Bough has shone ? 

For this is the difference between the economic 
and the spiritual order of things that in the former 
It IS good to receive material benefits, and, speaking 
without cant, painful to give them , while in matters 
of the mind it is a ]oy to bestow but a burden to take, 
since this has to be done in an unselfish submission 
of the spirit, and requires obedience, discipline, and 
patience 

Surveying the immense influence exercised h> thia 
and Frarcr’s other works on contemporary humanistic 
bterature, it might appear as if this quarry of inspira- 
tion and fact, however rich, must have by now become 
nearly exhausted Literally half the subjects of modem 
anthropological argument and controversy have been 
submitted by Frazer for discussion totemism, 
problems of the taboo, origins of kmship and chieftain- 
ship, primitive conceptions of the soul and spiritual 
life — the list could be drawn out indefinitely by gomg 
mto more detail In Great Britain, m France, in 
Germany and the United States, whole schools of 
anthropological science have flourished or grown 
rankly, respectively, on the ground broken and first 
cultivated by Frazer It is enough to mention the 
names of Crawley, Marett, Durkheim, Hubert and 
Mauss, Van Gennep, Wundt, Freud and his school (m 
their anthropological studies), who m their work, some 
of It of the very first rank, are more or less dependent 
on Frazer and his mitiative Yet it would be easy to 
show that even this immense and most valuable 
Frazerian literature has left enormous areas within 
the enclosure of the Golden Bough ready for further 
cultivation 

It IS not from the side of theory, however, that I 
wish to approach this great work, but, as a field-worker, 
from the pomt of view of actual research among 
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savage races The test of a scientific achievement lies 
m Its power of anticipation and of prophecy a sound 
theory must be the forerunner of empirical discoveries. 
It must allow us to foreshadow new facts not yet 
ascertamed by observation It is not when a man 
talks to us about thmgs we have seen already, but when, 
from his study, he can foretell unsuspected events, can 
direct us towards unforscen treasures of fact, and guide 
our researches m unexplored countries, it is only then 
that the value of his theories is put beyond doubt or 
cavil This IS well known m natural science, where the 
value of a theory is always gauged by its lead m the 
laboratorc or m the field In humanistic and historical 
science the honour of a prophetic voice has been 
reserved to its youngest off-shoot, anthropology For 
though “ history never repeats itself ” when we watch 
It over a relatively brief span, mterested in its detailed 
course of accidental happenings, yet the evolution of 
culture, taken as a whole, is submitted to definite rules 
and regularities, and human nature, broadly viewed, 
as It breaks through the media of various civilisations 
and stages of development, remains the same, and, bemg 
subject to laws, is thus capable of prediction 
The Golden Bough has had a triumphant career m 
this respect One after the other the mam supports of 
the loftv edifice, which at first might have appeared 
entirely carved out of the author’s creative imagmation, 
were traced to the solid bedrock of fact bv subsequent 
discoveries among the backward races The most 
fantastic feature in the ritual of Aricn, the succession 
by murder led the author to the theon, of the killmg 
of divine kmgs, tamed out bv certain savage^, m order 
to prevent their end by disease or senile decay This 
theory, when first emitted, had only partial and meagre 
evidence in recorded fact But the brilliant discoveries 
of Dr and Mrs Seligman about the divme kmgs of 
the Shilluk, about their violent end, regularly mflicted 
after a term of reigning, and about the spiritual suc- 
cession by the transmission of the soul, confirmed Sir 
James Frazer’s theoretical assumptions m every detail 
following this, field-work has brought, and is still 
bnngmg, fresh evidence, enough to prove that Frazer’s 
researches have revealed an mstitution of the greatest 
importance among backward races 
Sir James Frazer was the first to express the view that 
before humanity had begun to worship spiritual beings 
there was a stage of belief and ritual, essentially magical, 
in which man assumed a fixed order of Nature, subject 
to the power of specific mcantations and rites Modem 
research among savages, m the measure as it penetrates 
more deeply mto the comprehension of native ideas, 
tends to establish the correctness, not only of the 
general assumption of the magical stage m evolution, but 
also of Sir James’s detailed theories of the psychology 



^ATtrlus 


JMav 


«6o 

of magic The nature of pnmitive kingship and power, 
the paramount role played by the taboo and its 
psychology , the importance of harvest ntual and cere- 
monies among savages — m all this it would be easy to 
show what copious results recent field-work has pro- 
duced by following the suggestions and mspirations of 
the Golden Bough 

An irrefutable though somewhat external proof of 
this IS to be found m the ever-increasmg bulk of the 
book as It passes through successive editions, a score of 
new mstances appearmg to testify to the truth of some 
of Frazer’s fundamental propositions, where previous 
evidence was able only to supply a few 

To mention only the other masterpiece of Sir James 
Frazer, “ Totenusm and Fxogamy,” we find agam, after 
some thirty years, a small volume expanded mto four 
large ones by the rich harvest of facts which followed the 
theoretical forecasts of the author The ignorance of 
paternity, at first observed by Spencer and Gillen among 
one tnbe only, was at once recogmsed by Frazer as of 
extreme importance for the early forms of totemic 
belief and organisation and kmship Here again 
this forecast was confirmed, not only by further re- 
searches of Sir Bald wm Spencer m the north of Australia, 
but also by the discoveries of Dr Rivers m the New 
Hebrides, and by the findmgs of the present reviewer 
among a number of Papuo-Melanesian tribes of Eastern 
New Gumea There this ignorance is of extreme 
importance m shapmg the matrilineal ideas and 
institutions of the natives, and is also closely connected 
with their totemism 

There seems to be some need of emphasising this 
empirical fecundity of the book — that is, its essentially 
scientific value The great admiration which this 
work has inspired as a literary masterpiece and as a 
classic of comparative history, folk-lore, and archseology, 
seems to have overshadowed the merits of the book as 
an organiser and director of field-work These ments 
are due, not only to the learnmg and to the constructive 
craft of Sir James, but also mainly to his genius m under 
standing the fundamentals of human nature, especially 
of the nature of primitive man, such as we see him 
represented by the peasant and the savage In no 
other work can we find the same mtimate understandmg 
of savage modes of thought and behaviour, the same 
unfaihng capacity to mterpret the savage’s customs, 
ideas, and traditions from his own pomt of view, the 
same prophetic mtuition of what is really impor- 
tant with the native and what is secondary It is 
because of that that no other work of anthrqxilogical 
theory has received such brilliant confirmation from 
later researches m the field, nor is any one of them 
likely to stimulate future research to the same degree 
as the Golden Bough 
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T» Mhrtaataate last foneast I ihotild lilee to 
mdicate, on one more point, this suggest^ ipiatity of 
Frazer’s theories. 1 mean the very LettmMw of the 
book, the importance of vegetable cults for {»imitive 
magic and religion, the enormous concern of ptomtive 
mankind for the soil’s fertihty and for its condiHons, 
the sun, the ram, and the weather Over and over 
again, m the course of the long and devious explanations 
of the ntual of Nemi, we meet with the magic of the 
skies and of the soil, with the worship of trees, with the 
belief m the mflucnce of sex on vegetable fertihty, with 
harvestmg customs and superstitions, with Gods and 
Goddesses of the teemmg forces of Nature 
The reader remains under the impression that the 
mterest m the vegetable world has exercised an over- 
whelmmg influence over the formation of magical and 
religious belief and ntual , that these, like the luxuriant 
mantle of green which covers our earth, have grown out 
of the union of the skies with the earth’s fertihty 
This view, mdeed, is not expressed by the author, 
who even, in the preface to this new, abndged edition, 
repudiates an extreme form in which this opmion has 
been unputed to him, the view, namely, that all religion 
starts from tree worship “ I am so far from regardmg 
the reverence for trees as of supreme importance for 
the evolution of religion, that I consider it to have been 
altogether subordmate to other factors ” This, of 
course, is quite true, but if, instead of tree worship, we 
take the wider complex of religious phenomena, the 
cult of vegetation, or rather of vegetable fertility and 
Its conditions, I for one would fully endorse the view 
that here we have one of the very taproots of rehgious 
growth I perceive, moreover, that this aspect of the 
Frazenan theories opens up new hnes of empirical 
research of the greatest promise and importance 
The Golden Bough, m this regard, shows us primitive 
man as he reallv is, not an idle onlooker on the vast and 
varied spectacle of Nature, evolvmg by reflection a 
sort of speculative philosophy as to its meaning and 
ongms, but an eager actor, playmg his part for his own 
benefit, trymg to use all the means m his power towards 
the attamment of his vanous needs and desires supply 
of food, shelter, and covermg, satisfaction of social 
ambitions and of sexual passions , satisfaction of some 
esthetic impulses and of sportive and playful necessities 
He IS mterested m all thmgs which subserve these ends 
and are thus immediately useful Round these he 
develops not only his material technique, his unple- 
ments, weapons, and methods of economic pursuit, but 
-also his myths, mcantations, ntes, and ceremonies, the 
whole apparatus of primitive science and superstition 
Among all forces of Nature useful to man, the earth’s 
fertihty occupies quite a pnvileged and special position 
in the mmd of the savage Vegetable life — m its 
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perennial periodicity of active exuberance and reldti\e 
rest in the tropics , of life and death in the cold and 
temperate zones , of barrenness and fertility m certain 
periodically irrigated deserts — exhibits a regularity and 
system, a dependence on causes and motives, which 
seem to be almost within the control of man, vet from 
time to time so baffling to all his endeavours as to keep 
his interests, hopes and fears constantly alive On 
this borderland, where man’s self-sufficiency utterly 
fails him, yet where he perceives i clear order , on this 
ground, so vital to himself and so clculj subject to the 
play of some extraneous regularities or wills, here the 
ideas of magic and religion, always a cross-breed of 
reflection and emotion, flourish most abundantly 
Lspeciall> where man begins actively to shape the 
forces of Nature in agriculture, magic ranges itself side 
by side with technical efforts and becomes a controlling 
factor of immense importance 
It would be natural to expect, therefore, that among 
savages there exists public inagu of fertility, and that, 
on the sociological side, this leads to the carlv forms of 
chieftamship and kingship, while on the side of belief it 
leads to important developments of ritual and cult 
Here wc touch on the sociological aspect of Frazer’s 
theories of early magic Tie clearly recognises the 
existence of a special class, who, by their magical 
knowledge, can acquire social importance “ the public 
magician occupies a position of great mfluence, from 
which, if he is a prudent and able man, he may advance 
step by step to the rank of a chief or king ” The 
author further proceeds to show how very important 
these specialised magicians arc, both in that they per- 
form their services for the whole community, thus 
formmg ,an mtegrating power, and ilso in that they are 
the first examples in the evolution of mankind of 
specialists freed from the ordmary burdens and occupa- 
tions of their fellpw - tribesmen, and able to devote 
themselves to one pursuit The evidence which Sir 
James is able to adduce in support of his theory of 
public magic and of its sociological importance is great, 
but not quite adequate to substantiate all his theories 
Thus, among the forms of public magic. Sir James can 
find examples only by referrmg to sunshine, ram, and 
weather Even this matenal does not allow him to 
demonstrate in detail how political power and social 
mfluence anse from the exercise of the magical functions 
We are led to mquire If vegetable and fertihty ntes 
are so important, how is it that there are no depart- 
mental magicians of agriculture on record ? Why does 
the public magician only control the conditions of 
fertility and not fertility itself ? I low can magical 
influence grow into political power ? These questions 
seem at first sight to qualify and invalidate Frazer’s 
theones of early kmgship and magic Yet here agam, 
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recent results of field work among primitive people 
allow us to settle these doubts and cavils in a manner 
once more triumphant for the book, which shows itself 
to have been ahead of the material at the author’s 
disposal 

In ethnographical rescarclics done among some Papuo- 
Melanesian tribes of Eastern New Guinea, I found 
my self at once in the thi( k of a social and psychological 
situation such as is postulated by the Golden Bough 
I he office of the chief coincides there with that of the 
publii maguian To the control of rain and sunshme 
the I liicf owes an enormous proportion of his executive 
power, which he uses to strengthen his jiosition and to 
enforce his general will A faithful disciple of the 
Golden Bough, I turned my attention to the institu- 
tions associated with agriculture Then gradually I 
began to see that Frazer’s theories of the sociologies of 
magic, of the role of the public magician, of the depart- 
mental control of natural forces, rested on much more 
solid foundations than he himself had been able to 
realise with the material in hand, and that this can be 
demonstrated on the hook’s own territory, that of vege- 
table culls For not only do there exist in these tribes 
departmental magical ntes of fertility, not only are 
they the most important ones, ranking even before the 
weather rites and always carried out by the chief, but 
also we can study there the sociolognal mechaniim by 
which the garden magician obtains Ins political power 

In each community we find a garden magician, who 
performs hi> ritual for public benefit These functions 
are always vested in the headman of tlic community 
In villages which arc capitals of a district and governed 
by a chief, he himself carries out the m xgic of vegetation 
In this r 61 e, the headman or chief commands not only 
a high respect, as the man who has in his hands the 
forces of fertility and who knows how to tap them, but 
he also takes an actual lead in the practical pursuits 
accompanied by the magic For the magical ritual is 
mtiniately bound up with the teclmical activities It 
imposes a regularity in time, and compels people to 
work m order and in organised groups This refers to 
several forms, of public magic, such as canoe-baildmg, 
fislung, and overseas expeditions, but most conspicu- 
ously to garden magic In this, the magician controls 
tire work of the whole community dunng the course of 
the year, gives the mitiative to the various stages, has 
the right of reprimand and punishment, is regarded as 
the man responsible for success and failure, and receives 
tributes from his fellow villagers 

Here again we see that, starting from one of those 
theones of the Golden Bough which go far ahead of 
the available evidence, field-work reaches mterestmg 
and important discoveries In this case it leads to the 
study of pnmitive economics, a chapter very much 
U I 
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neglected by the traveller and amateur ethnographer, 
and even by the specialist, which promises, however, 
to'yield results of some importance For I have no 
doubt that my confirmation of Sir James’s theories from 
a limited ethnographical area will be followed by other 
more important discoveries all the world over 

Thus the Golden Bough, far from bemg a classic in the 
sense of havmg attained the fulness of its glory and de- 
servmg honourable rest, is a hook which still has some 
hard service m the field before it, a book whi< h should 
be n the kitbag of every ethnographic explorer A 
modern ethnograplier, m his researches among savages, 
must, while makmg his observations, remain still m con- 
tact with theoretical literature in order to receive from 
It constant inspiration and guidance, especially if he is 
bent on doing intensive field-work, if he is willing and 
able to remam for months and years among the same 
tribe and study it by means of their own language and 
by personally taking part m the tribal life In such 
study I derived constant inspiration and benefit from 
the works of Westermarck, Karl Bucher, Ratzel, 
Marett, Hubert and Mauss, Crawley and Rivers, some of 
which 1 actuall) have re-read while in the field, others 
again in the mtervals between my expeditions Alas ' 
at that time the twelve volumes of the Golden 
Bough were too heavy and costly a burden to carry 
across sago swamps, to paddle over lagoons m an out- 
rigger always ready to capsize, or to keep m a tent or 
thatched hut b> no means rain- and insect-proof Now 
the more fortunate field-worker can easily take with 
him, handle, and constantly refer to the new, one- 
volume, abridged edition 

To the student m his library, this abridged edition 
will no doubt only serve as a handy guide, as a sort of 
explicit digest, or to the beginner as a prclimmary 
mtroduction The full version is mdispensable to the 
student, and it is also the most fasematmg and mstruc- 
tive reading to the layman But no doubt many a one 
who was at first shy of tacklmg directly the Golden 
Bough will, m the short edition, find a bridge to the 
full work, which is not only the most important achieve- 
ment of Sir James Frazer, but also the last word of 
modem anthropological scholarship 

B Malinowski 


Modern Cosmogony 

The Nebular Hypothesis and Modem Cosmogony 
being the Halley Lecture delivered on May stj, 1^33 
By J H Jeans Pp 31 -t 4 plates (Oxford 
Clarendon Press , London Oxford University 
Press, *923) flf net 

D r JPANS’S analysis of the modes of rupture 
of Suid masses under the mfluence of excessive 
rotation or of the gravitation of other bodies, earned 
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him the Adams prize of the Umversity of Cambridge 
m 1917 and the gold medal of the Rojal Astronomical 
Society m 1921 The results appeared m his “ Prob- 
lems of (xismogony and Stellar Dynamics,” published 
in 1919 The relation between his book and the 
pamphlet under review is that while the book was a 
theoretical work with an observational commentary, 
the Halley lecture is an account of observations with a 
theoretical commentary 

The Laplace-Roche theory of the development of a 
rotatmg and condensing gaseous mass showed that it 
would be flattened at the poles, and, if strongly con- 
densed towards the centre, it would ultimately become 
lenticular, with a sharp edge The next stage was 
believed to be that this edge would open all round, and 
the matter would pour out to form a ring The rings 
of Saturn were claimed as an example of this process, 
but It IS now known that they could never have passed 
from the gaseous to the solid state if they had been 
first produced in this way at their actual distance from 
the planet The licavens have been searched for other 
bodies showing rings of Laplacian type, but none has 
been found 

Numerous nebulas, however, show the flattened and 
lenticular forms indicated by the early stages of the 
theory, and Jeans considers that they are true examples 
of It Other nebulse show lenticular centres, with 
definite mdications of detached matter around the 
equatorial sharp edge, and the more of this matter 
there is, the clearer does it become that it is not m the 
form of a rmg or series of ’•ings, but of spiral arms In 
fact, known ncbulie afford examples of every mter- 
mediate stage, from the flattened symmetrical mass, 
througli the lenticular form, to the tvpical spiral nebula, 
and It IS diflicult to resist the conclusion that this 
gradation corresponds to an actual course of evolution 
This evidence is beautifully presented in the published 
lecture 

Although the astronomical evidence for such a 
phenomenon is strong, it calls for a dynamical explana- 
tion We need to know why the matter is ejected 
almost entirely at two opposite pomts and not uniformly 
all around the equator Jeans suggests, with much 
plausibility, that the equator would be distorted by 
the gravitation of surroundmg bodies, and that, how- 
ever small the distortion was, it would suffice to locahse 
the ejection at two opposite pomts, and hence two arms 
would be formed instead of a rmg 

Van Maanen, at Mount Wilson, has measured the 
motions of identifiable parts of spiral nebulae The 
motion IS cunous The arms are approximately 
equiangular spirals, and the matter constituting them 
IS movmg outwards along the arms, its velocity m- 
creasmg the farther it recedes from the nucleus. The 
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nucleus is rotating with the arms Now, this motion is 
]ust what Jeans deduf'ed from theoretical considera- 
tions, taking into account the viscositv of the mass 
The time of rotation of the nebula, and the velocities 
found spectroscopically, together give an estimate of 
the distance of the nebula Af 33 as 2000 parsecs, and of 
Its diameter as 30 parseis The mass of the whole is 
about 100,000 times that of the sun The nebula in 
Andromeda probably has a mass 20,000,000 times tint 
of the sun 

The velocity of the arms of M 33 is such that the 
whole of the visible matter must h ive been within the 
nucleus 200,000 \cars ago, and as we must suppose 
that the nebula is older thin this, matter must be 
continually ejected Jeans gives strong ground for 
believing that it condenses to form stars of mass 
comparable with the sun 

The method of rupture of much denser ind smaller 
masses is next considered Jeans has already shown 
that a star will break up into two fragments com- 
parable m mass if it rotates suflirienily rapidlv 'some 
double stars show such light van itions and velocities m 
the line of sight as indicate that they are m close 
contact, agreeing with the hypothesis that they have 
just been formed b\ the fission of a single star tlirougli 
excessiv e rotation Their periods of revolution and the ir 
spectral type (B) agree with further predictions of the 
theory In some cases a stationary calcuiii atniosplicre 
surrounds both components , this is readily explicable 
as the original itmosphcrc of the star which his not 
yet attached itself to either component, hut will divide 
into two when the components get far enough apart 
Ihc last few pages give a short summary of the tidal 
theory of the origin of the solar system The dis- 
ruption of the sun by the tidal action of a p issing star 
IS supposed to have led to the formation of the planets 
Jeans considers that such an event may have happened 
to some othci stars, but that these constitute only a 
small fraction of the stais we know Ihe majority 
of the stars arc probably unattended by planets, and 
perhaps the earth is the only body m the universe 
capable of supportmg bfe 

Harold Jeffreys 


Military Mining 

The Work oj Ihe Royal Engineers tn the European War, 
Military Mining (Published by the 
Secretary, Institution of Royal Enguieers Chatham ) 
Pp X -I- 1 48 + 61 plates (Chatham W and J 
Mackay and Co , Ltd , 1922 ) i 3 s 6 d (ys 6 <i to 
members of the I R E ) 

T he volume before us desenbes a most arduous 
branch of the work that the Royal Engmeers 
were called upon to carry out in the War — a branch, the 
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final success of which was largely due to the technical 
skill of civilian coal-miners from Crfcat Britain workmg 
under mining engineers from the Colonics and abroad 
The book is divided into three sections dealing 
with (i) the history of minmg during the major opera- 
tions of the campaign, (2) mine rescue work, and (3) 
technical considerations 

At the end of the first hitlli of Ypres “ the study 
ind prictice of niilitarv mining wire siidilcnly revived 
by the disiovtry tint st itionarj trench systems 
brought back all the old ft itures of fortress warfare ” 
Btforc the end of 1914 at It ist two mines were ex- 
jilodcd bv the ciicmv under our trtm lies This caused 
a dim ind for spetnl mining units, irid in luhruaiy 
1915 Ihc first pait) of British minors armed in France 
Bv the end of Jum 1916, operations lud extended so 
much that a totd font of 25,000 nun was tmplovtd 
m this work and during thit month no Itss than 227 
mines weic blown on the British front, loi bv us and 
126 bv the (jtimuns 

The grciUst of many sutussful mining athicve- 
irunts during the war wis the dttp-ltvtl attuk at 
Messincs on lunc 7, 1917, when on a narrow front 
and 111 the spate t»f 30 setonds mines were fired con- 
taining nt irly i 000,000 lbs of high explosive “ The 
moral ofttet of those explosions was simply snigger- 
ing,” writes (leneril Ludendorff in his Memoirs, and 
lie attributes to them the suertss of our attack I his 
sclicnic was remarkable also for the long period of 
preparation (it was begun in the previous summer) 
anti the consequent anxict> lest it extent should 
become known to the enemy \ month before the 
attack they wire ilearlv heard in deep workings at 
Hill 60, but It w'as correctly c ileulated that their 
gallery would just pass clear over ours, and they were 
allowed to go on working 

In addition to offensive mining an immense amount 
of work was done by tunnellmg comjianies in the 
construction of dug-outs, communication tunnels, 
and road repair, and during the summer of 1918 m 
the removal of mines and traps left b\ the enemy 
as they retired 

Owing to the number of casualties in the early days 
of minmg, chiefly caused by carbon monoxide from the 
detonation of high explosives, rescue work became of 
great importance, and was effectively organised under 
Lieut -Col D Dale Logan The next step was the 
formation in 1916 of a special medical service for 
tunnelling companies, all the officers of which had 
been for years in mining practice A well-deserved 
tribute IS paid to the work of these officers and of the 
rescue men, whom it was found necessary to select 
with the greatest care owing to the very trying nature 
of their work 
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The apparatu<? and methods used are described at 
some length It is worthy of note that “ with small 
exceptions there appeared to he a total absence of 
any regular mine-rescue organisation along the whole 
German front ” 

In the technical section of the book a large amount 
of information is gutn on such subjects as disposal 
of spoil, listening instruments, and the work of the 
mine schools It also discusses the main principles 
which gradually became evident as underground 
warfare developed, the most important of which may 
lie summed up in the statement th it “ the best form 
of defence is attack ’ By a strenuous application 
of this idea “ the enemy was reduced underground 
by the autumn of 1917 to a slate of absolute passivity 
on the entire front ” 


Our Bookshelf 

Encydopcedia of Veterinary Medicine, Surgery, and 
Obsletrici I'ditcd by Prof George II Wooldridge 
In 2 vols Vol I Veterinary Medicine Pp xiv + 
^46 + will Vol 2 'surgery and Obstetrics Pp 
viii + 547-1 106 + WX (London II Frowdc and 
Hodder and Stoughton, 1923 ) 2 vols , 61 6s net 
To describe this work as an enc>clopaedia is a little 
misleading It comprises two volumes, the first of 
which deals with veterinary medicine and the second 
with vcterinar> surgerv' and obstetrics, but they are 
distmguished from what are commonly called text- 
books on the same subjects only by the fact that a large 
number of authors have collaborated in their produc- 
tion The preface expresses the hope that the work 
will be found useful to vetermary students, owners of 
animals, and members of the medical profession, as 
well as to the general vetermary practitioner , but it is 
obvious that the guidmg consideration m the production 
of the work has, quite rightly, been the requirements 
of the practising vetermary surgeon 
No veterinary work on exactly the same plan has 
previously been published in Great Britain, but it may 
safely be said that as a practical and scientific treatise 
It IS superior to any of the previous English text-books 
on the same subjects In a work to which more than 
thirty authors have contributed, absolute uniformity 
m style and other qualities of the different sections is 
not to be expected, but for the most part the language 
IS clear and concise, and the mformation is up-to^ate 
A notable defect, especially marked in the first volume, 
IS that the amount of space devoted to different diseases 
appears to hear no close relationship to the importance 
of the subject It seems impossible to imagme any 
good reason for allowmg seventeen pages to horse- 
sickness, which IS a purely African disease, and six 
pages to snake-bite, while tuberculosis is only allowed 
ten pages, and glanders, epizootic abortion, foot-and- 
mouth disease, and rabies together occupy only sixteen 
pages The value of many of the articles is enhanced 
by good illustrations, and the publishers’ share of the 
work has been well done 
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Archives de morphologte g(nirdle et expinmentale 
Fascicule 14 {Morphologic expinmentale) I e 

Ditermimsme et I’adaptation morphologiques en 
biologic antmale Par Prof R Anthony Premiere 
partie Ditermimsme morphologtque et morphoginie 
Pp 374 (Pans Gaston Doin, 1922 ) 28 francs 
This work is an attempt to describe the form and 
structure of animals in so far as they can be shown 
to be determined by morphogenetic factors in the en- 
vironment The author begins with generalities about 
life, evolution, and variation, sketches the history from 
the earliest times of a rational explanation of mor- 
phology, upholds the Lamarckian doctrine with the 
usual inconclusive arguments, and iniidcntally plaies 
the h mperor Julian as a precursor of Lamarck Thence 
he passes to the description of observations and ex- 
periments on the effect of external fai tors on strut ture, 
more especially in molluscs and vertebratis 
Although there appears to be little in this account 
which IS attuallv new, yet Prof Anthony has brought 
together a number of interesting facts showing how 
closely structure is correlated with function — how, for 
example, the shape and sue of muscles and the rclativ c 
lengths of muscle fibres and tendons art regulated 
according to the motions to be executed, also the shape 
and internal structure of bones It follows that in 
many cases they can be altered experimentally 
These observations, however, seem to us to prove, 
not that the I-aman kian theory of evolution is correct, 
but that organisms are the products of the interaction 
of the physical basis of heredity with the environment 
in which they develop This fundamental conception, 
long ago appreiiated by the botanist with regard to 
plants, is still but imperfectly understood by the 
zoologist 

Department of Scientific and Industrial Research 
Memoirs of the Geological Survey Summary of 
Progress of the Geological Survey of Great Britain and 
the Museum of Practical Geology for 1921, with 
Report of the Geological Survey Board and Report of 
ike Director Pp iv+189 (Southampton Ord- 
nance Survey Office , London E Stanford, Ltd , 
1922 ) 5s net 

For many years past, geologists who wish to keep pace 
with research in the stratigraphy or petrology of our 
islands have found that they must not overlook the 
annual volumes modestly entitled “ Summary of Pro- 
gress of the Geological Survey” The issue for 1921 
contams a paper by E E L Dixon on “ The Retreat 
of the Lake District Ice-Cap,” and the formation of 
fluctuating lakes held up by glacier -dams The 
relations of kames and outwash-mounds of various 
kmds are considered, and the protruded products of 
sub-glacial meltmg, where clearly connected with a 
“ feeding esker,” are well styled “ esker deltas ” 
Foreign geologists may be puzzled at the frequent 
occurrence of the name of Lamplugh m a glacial paper 
as that of a village at the foot of Owsen Fell On 
p 129, Dr R Kidston provides a new example of 
how the determmation of the species of Carboniferous 
plants enables the “ practical man ” to determine the 
horizons of his coal-seams The lists of species from 
the beds now shown to be Westphalian in the Durham 
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and Northumberland Coalfield contain some revisions 
of genera, and several new forms are mentioned 
May we suggest that the printing of tlie titles of sin h 
papers on the rover of the “ Summarv of Progress ” 
would do much to brmg the public ition into line with 
the (onvcnient bulletins of the United States Geological 
Survev ? G A J C 

Comparative t thnographual 'studies, 5 Deductions 
suggested hy the Geographical Distribution of some 
Post C oltimbtan IVords used by the Indians of S 
Amtrica D) Erland Nordenskiold Pp MV+176 
(1 ondon Oxford Universitv Press, 1922 ) iSr 6d 

T Hf fifth volume of Haron Nordenskiold s \ ilu ible 
senes of Cornpirxtive 1 thnographu al Studies deals 
with the distribution of words used by the Induns for 
certain post-Coluinbian elements in then culture — 
the domestir fowl, horses and cattle the binana, iron, 
firearms sc issors and certain partly post-( olumbian 
clemtnts - 1 uropcan knives needles, and fishhooks 
Of these words some arc of Spinish or Portuguese 
derivation, others arc of nitivc invention incl ire 
onomatopixic, as sometimes for the fowl or purely 
descriptive 

The authors mam interest lies in the historical 
deductions to be drawn from the distribution of these 
words It iffords clear evidence, not only of the course 
of the diffusion of culture, but also of trade routes and 
of tribal migritions In nianv instances, 1 onlirmation 
IS afforded bv comparison with the accounts of tlic 
early chronic lers It is interesting to note that 
Europe in culture dements had reached the \\m>ra 
and Quicliua from the Eist before Pi/arro came into 
contact with them from the West This valuable 
contribution to the history of the Indians of South 
America m post Columbnn times will c luse students 
of South Amcnein civilisition to look forwird with 
eager anticipation to the author’s promised study of 
pre ( olumbian culture on siniilai lines 

The Industrial Ipphcations of \-rays By P H S 
Kempton (Pitmans 1 ec hnu al Primers ) Pp mu 
+ 112 (London Sir Is i le Pitman and Sons Ltd, 
1922) 2s Csd net 

Mr Kimpton’s little book gives a good introduction 
to “ ruliomatcnology',” that is to tlie examination of 
inateruls liy means of X-rays The art has made 
great strides sine e the War, and by means of the power- 
ful high V oltage apparatus now employed, steel forgings 
and castings several niches thick can be satisfxetorilv 
tested Examination by X-ravs is of parlieiihr value 
for dctc c ting flaws in metallic products and for 
examining welds and joints made liy brazing or solder- 
ing It IS also speciilly useful for examining timber, 
reinforce d concrete, electric al insulating materials, and 
precious stones The author describes the apparatus 
used in industr^l radiology and gives interesting 
radiographs ( omplete installations lor the X-ray 
examination of materials are described, and due stress 
IS laid on the importance of protective screens and 
safety devices In the table of spark-gap voltages 
given, it IS mteresting to note that for a given spark- 
gap the disruptive voltage increases with the size of 
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the sphencal electrodes up to a certain value and then 
diminishes for larger electrodes 1 his is in accordance 
with theory 

Inca Land Explorations in the Highlands of Peru 
By Hiram Bingham Pp xvi 4-^61; + 45 plates 
(London (unstable ind Co , Ltd , 1922 ) 24s net 

In this volume Prof Bingham describes a part of the 
work tucomplished by the four expeditions of Yale 
Universitv and the National Geographical Society to 
Peru between the ycais 1909 and 191s Where so 
much IS new and of absorbing interest it is difficult 
to selei t any one discov ery as outstanding , although 
in mhieologv most will, no doubt, agree that the 
exploration of the rums of Mac hu Pic chu h as been 1 he 
most important in its results This site, with its 
magnificent and, m some resptc ts, iiniiiiie architectural 
remains, is held by the author to be probably the Tampu 
Tocco to which the pre Inc i people, the Amautas, 
retired when the count rv was invaded from the south 
about AD Soo and from which the first Inca, Manco 
Ccapac begin to extend bis Empire about a d 1300 
Imsc mating too, is the storv of th*' sc ireh for Uilicos, 
the lost stronghold of lupu \miru the last of the 
Incas difeitcd and killed bv the Spaniards m 1572, 
and for the ‘ while rock over a spring of water,’ the 
site of the Icmple of the Sun burnt bv two zealous 
Spanish friars 111 1568 lln icsulfs obuined by these 
expeditions were little short of remarkalile, and have 
added et.ormouslv to our knowledge of the geography, 
an haiologv , and natural history of the i ountry 

laboratory Manual of Physical Chemistry Bv Prof 
Allurt W Davison and Prof licnrv S van Klooster 
Pp VIII + 182 + 32 piges of sectional piper (New 
York I Wiley and Sons, Inc , I ondon (hipman 
and Hall, ltd , 1923) 101 cut 

Tins “ I aboratory Matippl of Physical ' hemistry ” 
coveis onlv twenty four experiments, but these arc set 
out in detail with full references to the literature An 
ample supply of blank pages is pro.ided together with 
ruled spaces lor filling in experimental data, tables 
of atomic Weights, densities vajiour pressures, and 
refractive indues arc also given with logarithm-tables 
and a sufficient supplv of scjiiarcd and triangulated 
paper to provide for the whole of the cx|ieriments 
suggested The manual ihcrcforc, becomes the 
student’s note book as well as his text book, and will 
enable him to filaic his own results on his bookshelf 
in a more orderly manne r than is usual 

Causes and Consequences By Sir Bampfvldc Fuller 
Pp x-i-291 (London J Murray 1923) 12s net 

Fhe author of this book discourses on many things, 
indeed, on all things which concern science and philo- 
sophy, with an easy -flowing stvlc and irresponsible 
dogmatism His description of insects as ‘ brainless 
animals ” has already evoked a lenglhv correspondence 
in the Press, and he might easily be called to account 
for a hundred other equally confident and artlessly 
simple-minded statements Thus, for example, he tells 
us “ it seems clear that some of the theories connected 
with the name of Professor Einstein are based upon 
I a confusion of time and space with rhythm ” 
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Letters to the Editor 

{The Editor does not hold himselj responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return^ nor to correspond with 
the wiittrs of, rejected manuscripts intended fo*- 
this or any other part of Nmuri No notue is 
taken of anonymous communttattons ] 

Adsorption and Hemoglobin 
As I ha\e in other places entered a plea for more 
consideration of the possibility that adsorption may 
play some part in the phciiomtiia of the taking up of 
oxygen by ha-inoglobin a few remarks on the letter 
b> Kir N K Adam m Naturf of April 14 mav be 
permitted me chietlv with the ob3ect of makmg clear 
my attitude 111 the matter ft is biieflj this Nearly 
all if not all of the workers on the problem diicct 
their attention only to the iiuestigation ind inter- 
pret ition of these phenomena from the point of view 
of mass action m a homogeneous system Now, while 
this may ultimately turn out to be the correct view, 
it must not be overlooked tint liamoglobiu under 
most eonditions exists in the form of colloidal aggre 
gates 1 hus surface phenonu na m iv intervene and 
should rei eiv e due consideration cv'cn if only to be put 
on one side This has not been attempted to any 
serious c xtc nt since Wo Ostw aid showed that the d it i 
of the taking up of oxygen by h emoglobin could be 
expressed by in adsorption formula It is true that 
such a formula as Mr Ad im says contains two 
arbitriry const cuts and htting it to the expert 
mental dat i docs not prove anything as to the nature 
of the phenomena But the sime statements may 
be m iclc with reg ird to the widely accepted Barcroft 
Hill expiession 

Any criticism tint I venture to make is not to be 
understood as doubting the \ aluc of the d ita that 
are being obt lined but rather as directing attention 
to certain gaps in our knowledge w hich require to be 
filled up before further progress in the interiiretation 
of the ficts can prohtably be made Ihcrc is as it 
seems to me some risk of building elaborate hypo- 
theses on issuniptions whicji are not clearly demon 
strated It appears sometimes that workers are so 
eonviiieed tint the in.iss action view is all that is 
necessary that they arc not interested in testing the 
truth of these assumptions If it is found that an 
experimental result cm be explained on the lines of 
mass action formula however elaborite it is taken 
as loiihrming the view but other hypotheses might 
be found equally well to satisfy the ease, if seriously 
examined ( ompire, for example Langmuirs for- 
mulx for the adsorption of a gas by a crystal surface 
with the IIill Barcroft fonnula I am sometimes in 
dined to wish that it were possible for an investigator 
who knew nothing .iboiit previous theories to attack 
the problem as a new one 

But to be more precise — it is undoubtedly a very 
important fact that when hamoglobin has taken up 
all the oxygen that it can, this oxygen is in the 
projiortion of one molecule to each atom of iron in 
the molecule of hxmoglobin It is natural to believe 
that the iron and oxygen are directly united Mr 
Adam s assumption that the oxygen is " locally 
attracted " rests on this belief Are we quite certain 
that it IS the case ? And even if it were we know 
too httle about the forces which bring about adsorp- 
tion to be able to exclude the possibility of local 
foci as it were On the view of chemical combina- 
tion, in the strict sense between oxygen and iron, is 
not the greater affinity of hiemoglobin for carbon 
monoxide than for oxygen rather puzzling ? There 
IS also the problem of methaemoglobin, another com- 
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pound of hmmoglobm and oxygen, ^but one which does 
not give up its oxygen to a vacuum I have not been 
able to find in the literature dissociation curves of 
oxyhiemoglobin contmued beyond the saturation 
pomt m the presence of excess of salts or of carbon 
dioxide On the purely chemical theory with suffi- 
cient concentration of oxygen, the saturation point 
should still be in the same proportion of iron to 
oxygen In connexion with the relations between 
hoEmoglobm and carbon dioxide no proof has yet 
been given that the union is of a different nature 
from that with oxygen It is still uncertain whether 
tlie hccmoglobin that combines with carbon dioxide is 
a sodium salt 

To put the question in another way— docs haemo- 
globin free from sodium combine with carbon dioxide, 
or dots it not > But if haemoglobin, as worked with, 
IS a sodium salt, osmotic pressure me isuremcnts give 
no direct information as to the molecular weight of 
ha-moglobin It appears to be aiieptid by most of 
those working on the problems that oxyh*inoglobin is 
a much stronger acid th m h Ptnoglobiii it clf It is true 
that to explain the carriage of carbon dioxide bv mass 
action forniulx this is necessary But is it impossible 
to put the ipiestion to more satisfactory ixjicnmental 
test than has yet lieeii done ’> Again the cause of 
the widely divergent results obtaimil by different 
investigators of the heat of combination between 
oxvgen and haemoglobin has not been adequately 
made out While therefore the data which in being 
iceumiil itcd m so many places are of the greatest 
value in relation to the actual behaviour of hemo- 
globin under certain conditions, 1 find it impossible 
to interjiret them on the basis of any flu orv until the 
questions above imntioned are answered 

A subsidiary point but one ibout which agreement 
IS desirable is the use of the name polvmerisation ’ 
in placi of till more usual one in relation to colloidal 
behaviour of aggregation ’ It would bo of advan 
tage if clear definition of these terms together with 
that of association ' could be agreed upon 

It IS perhaps to the point to recall those processes 
which obey the ummolccular law as deduced from 
mass action at all events m a part of their time 
course, although we know that as a whole they are 
much more complex than simple chemical combina- 
tions 

lurmng to Mr Adams criterion of adsorption, I 
agree that it is impossible to define it by the nature 
of the forces concerned It seems to me however, 
that it lb only shown when a sufficient number of 
atoms are lomed to form a surface To adopt the 
criterion of the whole surface becoming uniformly 
covered when the concentration rises to a certain value, 
neglects I think those eases where two or more 
substances are adsorbed simultaneously Mr Adam 
appears to accept I angmuir s views While these 
explain many cases, there are others where the range 
of the forces concerned extends beyond one molecule 
According to F vans and George (Proc R b , A 103, 
p igz) tlie thickness of the layer of carbon dioxide 
on glass amounts to that of five or six molecules 
Chemical forces in the ordinary sense seem to be 
excluded here Moreover, accepting the probability 
of orientation on an inert surface, like that of char 
coal by affinity of certain groups for the water of 
the liquid phase, it is difficult to see how the increased 
concentration itself is initially brought about But, 
after all, is it not rather an idle discussion to make 
definite distinctions between chemical and physical 
forces m the region of atomic properties ? Does not 
the Braggs’ crystal model indicate that the forces 
responsible for cohesion, chemical union, and elec- 
tncal behaviour are one and the same ? The recent 
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discovery that in the crystal of berylhum acetate an 
oxygen atom has four equal valencies suggests also a 
reconsider ition of the doctrine of ' residual valencies ’ 
as used by Langmuir in his theory 

W M Bayliss 

Apnl 30 


The Complex Anisotropic Molecule In Relation to 
the Theory of Dispersion and Scattering of 
Light in Gases and Liquids 


Obsi RVATtoNs by tabannes* the present ford 
Rayleigh ” Gans ’ and others have shown that the 
light sc attered by various g ises m a direction it 
right angles to the incident beam is not completely 
polarised this is accounted for by Cibannes in 
terms of a %tmple anisotropic molecule of the type 
first used liy Ivdiigevin * in 1910 to account for electric 
and magnetic double refraction Such a molecule 
contiins i single dispersion electron acted on by 
uncciual quasi-clastic restoring forces along the pnn 
cipal directions and capable of vibrating with three 
different frequencies 

The present w ntcr h is cxt< nded the theory to 
gaseous and liquid media composed of complex aniso- 
tropic molecules m which there are any nuinber of 
dispersion oh irges the principal directions of w hich 
are not parallel For in isotropic medium m which 
all inoleiiilar orientations arc equ illy probible a 
general dispersion formula of the Lorentz type is 
derived 

In gaseous media owing to rapidly varying changes 
of position each molecule contributes independently 
to the intensity of the scattered radiation for un 
polarised incident light of intensity I the depolarisa- 
tion IS measured experimentally as the ritio of 
minimum to maximum intensity when the hg! t 
scattereil at right angles to the incident beam is 
examined bv a Nicol prism and as observed 111 gases 
IS a cpiantity characteristic of the molecule The 
intensity l,n scattered in a direction 0 with the 
incident beam of wave length \ to a distance r from 
a volume V is given by the formula 


Vl * * \* n 0~ 7p I 


^Vos'dj (i) 


where n is the refractive index corresponding to 
molecular density n 

The corresponding formula for the coefficient of 
extinction by scattering is 

A remarkable feature of these fonnulse is their 
invariance with respect to such details of molecular 
structure as number and magnitude of dispersion 
charges and mutual orient.ation of principal directions 

In liquids, from the observations of Martin ‘ Lord 
Rayleigh Kcnnck • Raman ’ and others, it is now 
definitely established that dust-free liquids are able 
to scatter light According to Smoluchowski • and 
Einstein * the explanation of this phenomenon, first 


* Cibaniics J < ompUs reniius i6o 1015 pp 62 - 

K J (Lori Riylelgh) Pror Rov Soc 94, 
SA(I9‘9) PP ‘53 X76 »S*(19I9) PP 476 479 

• Gan4 R , Ann der Pkvsik 65 (19.1) pp 97 1»3 


• MnrUu W H 1 roc Roy Soc Caiis.U 7 b 9 » 3 ) P -19 J Pkys 
Ckem 44 (igao) p 478 26 (loaa) P 71, J PUja Chan 16(1922) p 
471 Bibliography rran<< Roy ^ Canada x6 (1922) p 27O 

• Kenrick F B , / Phvs ( hem 26 (*922) p 72 

» Raman C V, Molecular Ditfrartion of Light* (Uaiv of CiltutU 
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observed near the critical point of a liquid, lies in 
fluctuations of molecular density due to thermal 
agitation Since a volume of linear dimensions small 
compared with a light wave contains several million 
comparatively stationary molecules, it is necessary 
in deiling wnth liquid media to sum the components 
of the electric vector m the scattered hght-wave from 
eich molecule In these circumstances, it may bo 
shown that equally probable orientations of complex 
anisotropic molecules witlun this small volume would 
result m the scattered light being completely polarised, 
contrary to observation It is concluded tlierefore, 
that liquids have an ixtremrly jtne grained crystalline 
structure the crystvlhne aggregates being supposed to 
be incapable of withstanding stress owing to molecular 
vibritions and to be continually breaking up and 
re forming under the mflueni e of these elastic waves 
which iccordiug to Debyes"’ theory constitute the 
entrgy of thermal igitation If we suppose the 
energy of one degree of freedom to be associated 
with the rindom pulsations of thesi crystalline 
aggregates, we dtri\e insteid of (i) the following 
formul i foi scattering 


0(1 Ip) Rfn , 

0-7P N I 


( 3 ) 


where in addition to the symbols already defined 
R IS the gas constant per gram molecule — 83 2 
X lo* C G S N IS Avogadro s constant 0 oO x 10”, 
r IS the absolute temprratiirt and a is the adiabatic 
coinpi cssibihty 

As in the case of the preceding formul c (3) en- 
joys the property of invariance with respect to details 
of mold ular structure and it is dcnvi d on the 
hypothesis tint the molecules m each crystalline 
aggregitf arc not greatly disturbed from perfect 
alignment by mgular oscillations which result m i 
diminution of the depolarisation p as the critical 
jioint IS approached as has in f ict, been recently 
observed by R iinanathan ” in the case of liquid ether 

1 or light scattered at right angles to the ncident 
beam Martin has shown that the inverse fourth 
power liw holds good for benzene and water For 
\ = 4358 A ind 20® C we find for )/('^I) the 
following comparisons 


Benzene 21 5 x 10 • (cilc ) 26 o x 10 ® (obs ) 
Water i 85 x 10 * (calc ) i 77 x 10 ' (obs ) 


Formula (3) also accounts theorelieallv for the 
relative srittenng of some ‘wcuty organic liquids 
studied by Martin 

Ibis sitisfactory agreement between theory and 
observation goes far to justify the hypothesis of the 
crystalline structure of liquids as just desenbed To 
this ziew strong supjxirt is lent by the observations 
of Debye ** Kecsom ’• and more recently' of Hewlett,’* 
on the scattering of a beim of X-rays by various 
liquids 

Although the results thus far have been based on 
a general type of static molecule, the theory is 
bv no means opposed to the modern conceptions of 
the “ dynamic ” atom For wave-lengths long com- 
pared with molecular dimensions we may suppose 
those perturbations winch contribute principally to 
dispersion to consist of forced oscillations of each 
atomic syratem of electrons with respect to the cor- 
responding positive system 

Louis V King 

McGill University, Montreal 

'• Debye P Atm Atr t hvsik 39(1912) pp 7S9 849 
Rinniiitlian h It Prc. Roy Soc 102 a (192 ) p 131 

>• Debje P 4adSch.nr P Nirb Gc4 W'lss GoUmiten 1916 p 1, 
Phvs Zettschnft 17 (igii') p 277 18 (1917) p 291 

“ 13 Keevtm W H ind Smedt I de K Akid Amsterdam Ptoc 23, 

**» Hevffitt* C W Pkvsuroi Reviett>, xx C December 1922 pp 088 708 
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The Adhesive Apparatus of the Sucking flsh ” 

It is regarded in text-books * as a well-established I 
fact that the adhesive organ of the ' sutking-lish ’’ 
(Echeneis and Remora etc ), and a somewhat 
similar structure in Pseudecheneis and certain other 
freshwater hsh. functions as a ‘ sucker ’ , m other 
words it enables the fish to adhere by the creation of 
a vacuum or at any rate a partial vacuum, between 
the ridges and the rim of which it is consti- 
tuted Observations on Pseudecheneis and its alhes 
m natural conditions led lioth Dr Annandale 
and myself to doubt whether this belief is well 
founded 

It IS very significant that, as sever il observers have 
noted, Echeneis can be detached from its hold ijuite 
easily by eithci thrusting it forwards or sideways * 
while the so-called rim of its adhesive apparatus is 
entirely absent as a raised ridge 111 fresh material or 
well preserved specimens The whole structure,* 
moreover differs in almost ever> respect from the 
true sucking disc present on the lower surface of 
the fish Oarra * (Discognathus) ind of the tadpole s * 
of \iawF 1 ormostr 

I have recently had an opportunity of conducting 
experiments on the living Pseudecheneis and have 
also had the great advantage of being able to consult 
Proi C V Raman on the physics of adhesion 
both in this genus and the true Echeneis We are 
convinced that the apparatus of these species, unlike 
that of Garra and the tadpoles mentioned above is 
not a true sucker but essentially »n elaborate device 
for producing the maximum amount of friction It 
IS correlated m a very interesting way with the shape 
of the fish I he u^er surface of Echeneis and the 
under surface of Pseudecheneis aie fiattened to 
increase frictional area, while the lower surface of 
the former and the upper surface of the latter hxve 
adopted such a form that an advantage is taken of 
the swift current, which instead of dislodging the 
animal presses it against the substratum The 
pressure exerted by the current increases friction 
for friction is proportional to two factors — the co 
efficient of friction and pressure The coefficient of 
friction lb increased bv the presence of a large number 
of strong spines, all of which arc directed backwards 
on the lamelle of the pad of Echeneis and by in- 
numerable microscopic epidermal spines * found on 
the ridges of the adhesive discs of hill-stream fishes 
The plates bearing the spines in Lihencis point 
postenoily, with tlie result that the spines come into 
action against the opposing surface when the hsh 
IS pressed backwards by the current but arc released 
when the movement is in the opjxisite direction 
The enormous difference in the frictional coefficient 
for forward and backward movement is easily noticed 
when a hnger is passed over the pad of a preserved 
specimen of Echeneis It is also possible that the 
ridges and grooves in these fishes assist in increasing 
friction much in the same way as the ridge- and 
groove-patterns to be found on the tyres of motor 

Echeneis can elmg to smooth surfaces in the 
absence of currents ’ The strong spines on the 
lamellae are quite sufficient to render this possible, 
and the phenomenon is not at first sight so remarkable 


» GOntlKT \n Intrcxiurtion to the Study of Tiihr pp 460 (Ldin 
buegh 1880), Dihlgren and Kepner Prlimpie^ of Animal HHtoioky 
pp 4x4 (Mow York 1908) 

• Holmiim, /ool Soc Umdoii pp 41 1 (X884) (udier Ann 

Afag Na$ TO (g) II pp 271 306 (iox8) 

• storms, Ann Mae Nat Htst ( 6 ) II pp 67 76 (1888) 

« Hora Reo Ind Mus WIV p 47 (xgaa) 

• Anmndale and Hora Rp< Ind Mus a\IV pp 305 309 (X9a3) 
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as the power of adhesion in opposition, as it seems, 
to a strong current 

This note is wntten chiefly with the object of 
bnnging this new view of the mechanism of the 
so-called sucker to the notice of other workers, 
particularly of those who are in a position to make 
observations on livmg specimens of Echeneis Remora, 
etc I hope myself shortly to undertake fuller 
studies of the morphology and histology of the 
adhesive pad with the view of elucidating the subject 
further Sunoer Lal Hora 

Indian Museum, Calcutta, March zg 


Vertical Change of Wind and Tropical Cyclones 

In his article on the birth and death of cyclones 
(Lonilon Meteorological Office, Geophysical Memoirs, 
No iq 1922) Sir Napier Shaw makes the interestmg 
suggestion that the she irmg of the head of i tropical 
cyclone with reference to its foot, by difference of 
velocity at different levels m the air which carries 
it might cause its dissolution If 'the hypothesis 
that tlie movement of a cyclone is due to its being 
embedded m a flowing current of air is correct it 
will of course be admitted that if there is a con- 
sider iblc gradient of wind upwards positive or 
negative then there must be a continual shearing of 
the cyclone and the sheanng must either be continually 
countered by the cyclone or it must die But the 
question IS whether there are occasions when i cyclone 
liTs to f ice such a strong vertical gradient of wind, 
and if there are what vertical gradient a cyclone can 
stand and continue to live ^ With regard to the 
first point from an examination of the symmetry of 
temperature and pressure Sir Napier Sh iw remarks 

“ If isobanc surfaces are also isothermal surfaces 
there is no change of wind velocity with height In 
any case one would have to assume approximate 
uniformity of direction and speed for a thickness of 
several kilometres in order to get a definite connected 
body of air in stable motion Perhaps for the levels 
between four and eight kilometres there are enough 
occasions of little change of wind velocity between 
those levels to furnish convenient circumstances for 
the persistence of a sufficient number of cyclones or 
cyclonic depressions 

The atmospheric conditions m the region sur- 
rounding a cyclonic depression are so different from 
those of normal weather, that it is perhaps quite 
incorrect to assume that the vertical gradient of 
wind, which a cyclone lias to encounter is roughly 
of the same order as the gradient derived from the 
observations of the motion of pilot balloons under 
normal conditions As pointed out by Sir Napier 
Shaw it IS also a matter for careful considera- 
tion what is actually presented to us by the motion 
of a pilot balloon in a cyclonic depression The 
irregularities due to local turbulence or the changes 
incidental to an inclined axis will appear in the 
results with as much weight as the examples of 
fundamental structure Perhaps the altered condi- 
tion of the atmosphere in which a fully developed 
cyclone hnds itself does not permit of too much change 
of wind velocity with height and then all our con- 
jectures regarding the supposed effect of a vertical 
gradient ol wind on a cyclonic system will appear 
futile 

If a cyclone is to be considered a stable dynamical 
system consisting of a voftex with a nng of maximum 
velocity as Sir Napier Shaw considers it to be, and 
" protected from the cardinally vicissitudes of weather 
by the enormous momentum of a vortex with a high 
rate of spin," then as a vortex will generally, except 
perhaps for the fact that air is not a perfect fluid. 
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form a closed system or end on boundaries, wc shall 
have to assume that in a cyclone the dynamical 
conditions extend fron the ground surf ice to con- 
siderable heights Perhaps also the entire length 
of the vortex and not simply the length where the 
sustaining energy is supplied is efteetive in offering 
resistance to extraneous forces because the energy 
wherever it is supplied will distribute itself over the 
entire length Ihe high degree of pcrmanenie of 
the ty pe of motion is ilso suggestive th it its enormous 
momentum does offer considerable resistance to ill 
forces of destruction A small vtrticsl gradient of 
wind if there is such a gridient it ill will tluieforc 
probably not shear a cyclone out of existence It 
will perhaps deform the cyclonic system or make its 
axis inclined to the vertie d but if the gr ubeiit is 
considerable and of long duration and if the stniggh 
to maintain its circulation and to icmain reason ibly 
erect proves too much for tin ivclone it will 
eventually die 

Ihe possibilitv of the axis of a cyclone being 
inclined to the vertical has long been surmised ind 
Sir Napier Shaw himself has adv inccd arguments 
attempting to give definiteness to the meiniiig of 
this idea ( Manual of Meteorology Pirt IV p 
145) It should however be remarked that the 
axis of a cyclone being im lined to tlu vertical will 
have a definite meaning only if the whirl is supposul 
to extend to heights comparible to the diameter of 
the core and not simply to y or 4 km th it is only 
a little btyond the lev i Is where the sustaining energy 
is supplied as suggested bv some meteorologists 
including I hot and Ifallas 

If on the other hand wt do not consider the 
cyclonic system and the flowing cuircnt if any as 
two distinct systems and seek for an expl in ition of 
the movement of cyclones in the mcihamsm of the 
cyclonic system itself then the consider ition of the 
shearing of a cvclono due to a icrlical gradient ol 
wind does not arise it all Consider for example 
the storms which form in the Indian seas 1 he 
centrifugal force in tlu sc storms especially at the 
outer matgm is not strong enough to Keep the 
monsoon winds feeding into them revolving in a 
circular path with the result that these winds after 
taking a small turn deviate from the circular path 
and carry the cloud ahead of the storms The 
precipitation ind the consequent latent heat set free 
in front of the storms reduce the pressure there 
necessitating a readjustment and a shifting of the 
isobars Ihis will m general account for the move- 
ments of these storms It is of course implied in 
this explanation that it is not the general <lnft of 
winds th it makes a cyclone move but that the 
movements of the cyclone involved in its mechanism 
make the outlying winds adjust themselves to the 
motion S K Bansrji 

The Observatory Bombay^ March ^7 


A Levitated Magnet 

PRrsuMABi Y all interested in magnetism have tried 
to keep a magnet in suspension, by the repulsion of 
like poles balancing ils weight In common with 
others I have always failed to «lo this with steels 
hitherto available Ihe experiment fads througli 
mability^ of the small magnet to resist having its poles 
reversed or diminished m strengtli by the intense 
field necessary for levitation 

Recent research on magnetic steels has, liowcver 
produced steels having the necessary resistance against 
reversal of polarity and with the necessary strength 
of magnetic held 
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I find that the experiment of flotation can be 
shown by using very simple apparatus The best 
results have been obtained by using a solid rod of 
special steel 2I inches by weighing about twelve 
grims Ihis rod is enclosed m a flat glass cell, 
slightly larger giving clear-ince of about i mm 
between the ends iiid sides so tint the rod may be 
able to move freely This glass cell should be open 
at the top and have 1 vertic d heiglit of about 3 
inches Ihe bottom should also 
be made of thin glass old photo 
gripliie pi ites (<|ii irtcr plates) 
answer very well for making this 
glass enclosure idhcsivc t ipe 
being used for joining the gl iss 
pi ites which may be scpiratcd 
by fiat pieces ol wood or gliss 
slightly thicker thin tin steel 
bir to ) ivt siitheient elesrancc 
the magnetised rod should rest 
freely on the gl iss bottom (I ig 1) 

Holding the cell vertically it 
IS lowered slowly towirels the 
poles of a horse shoe magnet 
held vertically If the poles of 
the horse shoe magnet in of the 
same sign is the ojiposmg iioksof 
the magnetic rod the latter will 
rise and oscillite up in<l down 
in Its enclosure When properly 
adjusted 111 the field ol a good 
m ignet the rod will rem iin per 
111 incntly poisol about half in 
inch above the poles which should be about the same 
disliticc ipart as the poles of the levitated magnet 

CieKid b ir magnets may be used thus enabling the 
correct separation of the poles to be found expen 
mentally 

A much greater distance of separation may be 
obtained by using an electro magnet In this case 
the cell must not be placed on the poles before t irmng 
on the current or the rod in ignet will be reversed 
lx fore It has lime to rise and it will ri mam on the 
floor of the cell being ittracted The si me may 
haiipeii if the cell is lowered aw)vwardly so that only 
one pole of the rod can rise some reversal then 
tikes place, neeessititing re magnetisation of the bar 
I he particular steel usccl by me I owe to the kindness 
of Mr W H Glaser who tells me it contains 15 per 
cent cob lit ind IS known as cobalt chrorn steel 
I Harrisov Gllw 

150 Clapham Road Lomloii 


Science and Economics 

I' S M th< writer of the article Labour and 
Science 111 Industry in his rejoinder to my letter 
(Naiurl April 14 p 4rj«) docs not seem to grasp 
my main point that the present eiomimic system 
hais no sound plmical foundation and that it was 
an clement of physical reality — for examjilc, the laws 
of the creation of wealth as distinct from debt — that 
1 wished introduced into the proceedings of the 
Economics section of the British Association If the 
section has been proceeding on this road for a good 
many years now, as claimed I apologist But 1 am 
surprised at the slow progress it has made 
My we in the phrase ecomimic system under 
wluch vec pensh ” was meant to be fairly catholic 
anti I hive no objection to including the Russians 
anel Chinese, though I think they may outlast us 
My information about Russia is laigtly from school- 
liovs, who write to bo told the latest about the atom 
and about China that the children work in mills 

U 2 
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twelve and fourteen hours a day much as we worked 
ours here at the same stage of the industrial system 
But on the question whether we, the British, are 
penshing or not, the statistics obtained during the 
medical examinations for compulsory military service 
were, to say the least, disquieting 

In reply to your correspondent Mr W W Leiseii- 
nng (April 28 p 571), the object of the examination 
I advocated is to hnd out what the physical basis of 
economics is because I think it is entirely the opposite 
of what the economists seem to believe Ihere is 
no question of altering it Ihc natural laws in 
connexion with energy and matter were not known 
or understood when the present system was formu'atcd 
The system is a reflection of certain passing conditions 
• — an ad hoc system good enough ^rhaps fifty years 
back, but perilous to day It should now be possible 
to found broadly the physical basis embodying 
modern knowledge of the laws of energy and matter 
and the two undeniable principles of the Physiocrats 
and Karl Marx to which I made allusion lhat 
human nature is admittedly imperfect is no reason 
why physical nature shouldf be distorted to suit it 
even if that were possible Because drivers are im- 
perfect and of uncertain individuality we do not 
insist on imitating their idiosyncrasies in the cars 
they dnve Kather we try to make them fool- 
proof ’ 

Mr Leisenrmg deduces from my letter that the 
natural obvious truths of the nineteenth century as 
interpreted economically are in this century, both 
unscientific and senseless 1 accept the deduction 
much as I would if the words spring 'and autumn 
were substituted for the contrasted centuries but 
I am not clear why Mr leiscnnng should disagree 
with my statement that no one pretends to under- 
stand the present system His eulogy of it whether 
historically justifiable or not, was couched m the 
past tense whereas my criticism of it was couched 
in the present tense With regard to the present 
financial system, however if there is one defect it 
does not suffer from, it surely is age Such a system 
as the present has never even been attempted before 
It IS an absolute innov ition and to suggest that it 
has evolved through several centuries part pa^su with 
science and that its ultimate basis is character and 
ability merely shows that it is not understood Its 
ultimate basis is credulity and by the standards of 
the Codes of Laws and social formula; of all great 
civilisations, it is counterfeit 

rRhDIRirh. SOIIDV 


Mr W Wiison 1 risi'NRiNG s inteiesting criticism 
of Prof Sodd> s economic views in his letter printed 
in Nat URL of April 28 p 571 appears to have over- 
looked some of the most important causes of the 
present confusion in the world of economics Among 
these I would put first the well known psychological 
process of inversion, whereby the means is mistaken 
for the end, as exemplified by the old mercantile 
system or fallacy of representing the accumulation 
of gold and silver as the ultimate goal of commerce, 
and as being the true basis of national prosperity 
Thus “protection,” 'tariff reform (and indeed, 
most of the ‘ labour ” or trades union ideals) are 
no more than survivals of a belief that money, instead 
of being the mere instrument of exchange and a 
measure of market values, is of itself the end and 
purpose of all trade and labour activity 

A fruitful source of confusion is also ambiguous 
terminology Attempts are often made to divorce 
the econonac concept of wealth from private property 
In their stnctly economical signification ' wealth ” 
and " labour ” are unmeaning apart from property 
NO 2794, VOL III] 


and market values The same ambiguity applies to 
capital, hence all the absurdities aissociated with 
the phrase “ capital levy ” 

I venture also to differ from Mr I eisennng s 
statement that the ultimate basis of credit in any 
age is character and ability We have here another 
illustration of inversion The true basis of credit is 
surely reputation authority and familiarity Ihese 
again depend upon systematic advertisement or, to 
put It less invidiously, upon practical instruction ’ 
St George Lane Fox Pitt 
rravellcrs Club Pall Mall, S W i, 

April 30 


Spermatogenesis of the Lepidoptera 

In a letter to Nature of April 28 p 568 Prof J 
Bronte Gattnby states his position as to the criticism, 
made independently by Dr R Bowen of Columbia 
Ihiiversity and myself, of his account of the formation 
of the macromitosome in the spermatogenesis of 
I epidoptera In doing so he makes a statement that, 
if I understand it correctly is inaccurate and is 
certainly misleading 

The macromitosome is formed by the coalescence 
of the mitochondrial vesicles On this point we are 
all agreed Ihe mitochondrial vesicles consist of an 
inner chromophobic or lightly stammg material 
surrounded bv an outer layer of chromophilic or 
deeply staimng material Now Dr Bowen and I 
consuler that the coalescence of the mitochondrial 
vesicles results in merely larger agjjjregates of 
chromophobic material the chromophilic matenal 
running together to form more or less complete 
partitions between the chromophobic droplets ’ 
(Bowen Q J M S 66, p 601) On the other hand. 
Prof Gatenby considers that the coalescence consists 
of the flowing together of the vesicles forming first 
of all elongated structures and then loops of chromo- 
philic substance which ultimately join up to form a 

perfectly coiled spireme ’ in a mass of the chromo- 
phobic substance 

In his letter Prof Gatenby uses the expression 

whether the spireme ’ was formed of a flat ribbon, 
or a round string This presumably, indicates 
his conception of the difference between our views 
If It does not I have failed to grasp the necessity 
of this phrase bo far as I am aware Dr Bowen has 
never suggested that the mitosorae is formed by the 
twisting of a ribbon and I certainly have never used 
the weird ribbon ’ in this connexion A mass of 
soap bubbles cannot be described as made up of a 
twisted ribbon of soap solution, whereas it can be 
described as a plate work and that is the description 
continually given by Dr Bowen 

I do not think that the difference between Prof 
Gatenby s view and that of Dr Bowen and myself is 
of as little conseciucnce as Prof Gatenby implies m 
the third paragraph of his letter If his views as to the 
formation of the Lepidopteran mitosome are adopted, 
then the lepidoptera are unique among all the 
insects in which spermatogenesis has been described 
This IS a view that one would hesitate to adopt, 
especially in view of the fact that practically all other 
recent workers on the spermatogeneses of all other 
insects agree more or less closely with the account 
of the plate-work mitosome of Dr Bowen For this 
reason it became important to confirm, if possible. 
Prof Gatenby’s description Dr Bowen earned out 
his work on the Lepidoptera especially for tins 
purpose, and came to the conclusion that Prof 
Gatenby’s interpretation of the process was inaccurate 
If then. Dr Bowen’s account is accepted, the Lepi- 
doptera are brought into line with other insects, and 
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this IS certainly an important result In view of this 
It seems very unfortunate that Prof Gatenby has 
stated that, apart from Dr Bowen s new interpreta- 
tion of the sperm tail he idrls nothing new to 
our knowledge of the spermatogenesis of the Lcpi- 
cloptera ’ He considers the value of Dr Bowen s work 
to he in the fact that it confirms his own drawings of 
the appearance of the mitosome After carefully 
comparing Dr Bowen s paper with the original paper 
by Prof Gatenby (Q J M ‘i 62 p 407) I really cannot 
agree that there is any confirmation whatever One 
figuic by Dr Bowen (Fig 4^) sujierficially resembles 
a corresponding one m Prof Gatenby s paper (Fig 14) 
Otherwise the figures of the mitosome are totally 
different in the two pipers 

Prof Gatenby has not answered the criticism that 
1 have madi. of his original description of the forma 
tion of the mitosome 1 cannot see how the chromo 
philic outer surface of a drop- -which, of course has 
an appreciable area — can by fusion with another drop 
or even by mere elongation become transformed 
into a thread-like loop that has no appreciable area 
He states merelv that the mitochondrial vesicles flow 
together, forming, at first, elongated stiuctures then 
loops and finally filaments 1 have pointed out 
(Q J M S , 66 p 665) th it I consider the figures that 
accompany this description inaccurate and mis- 
leading Further if such a process does take place, 
surely it would be possible to observe the inter 
mediate stages and would not these in any case be 
some sort of plate work ’ If Prof Gatenby would 
enlarge upon his somewhat brief description it might 
help to clear up the differences between our views 

With regard to the opinion of the late Prof Don 
caster on the formation of the mitosome I should like 
to add a few remarks In 1019 I had the privilege of 
assisting Prof Doncaster m working out the spermato 
genesis of the louse Pedtculus corporis We divided 
the work into two he dealing chiefly with the chromo 
some aspect while I dealt mainly with the cytoplasmic 
inclusions At first Prof Doncaster was inclined to 
believe that the mitosome was formed m the in inner 
described by Prof Gatenby and in fact in the 
original notes, which I now possess there arc rough 
draw mgs by Prof Doncaster figuring the mitosome as 
a spireme I could not accept this view and explained 
my conception to him Ultiniatel> he agreed with 
me and it w iS at this time — about May or June— 
that he paid the visit to Prof Gatenby and objei ted 
to the 1 ittf r s description of the mitosome of Sinerin- 
thus However that he w as quite prepared to accept 
Prof Gatenby s description is shown by the fact that 
in his last Iwok on cytology he gives J^rof Gatenby s 
account in full and does not, I think, refer to our 
own observations on Pediculus 

H Graham Cannon 

/oolo^ Department 
Imperial College of Science, 

South Kensington 

The Rodler System of Rat Repression 

In* connexion with the article on “ Ihe Kat and 
its Repression ' contributed by me to Nature of 
May 20 1922 (vol 109 p 659) I "have been favoured 
with a letter from Mr Wm Rodier of Melbourne, 
m which he complains that my attitude to his system 
of rat repression is unsympathetic, or that, conversely, 
he IS misunderstood 

I should esteem it a favour if you would allow me 
to say that I am not unsympathetic to any means 
of destroying the rat — an animal which I, at least, 
consider to be one of the greatest menaces of modem 
civilisation 

The attitude I take to the " Rodier Method " of 
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rat destruction is that its principles are so thoroughly 
understood by all who have studied the rat problem 
that I am conscious of no unfairness when I suggest 
Mr Rodier baims his cause when he asserts that 
those who do not immediately and unreservedly 
become his distiplis arc necessanly intagonistic or 
stupid 

Ihe difficulties Mr Rodier has to overcome are 
such as are presented by the attitude of authorities 
towards putting rats back by rat catchers who are 
paid to destroy their catches the attitude of business 
liouses when they pay for lat-clearing and find male 
rats turned back and the plight of boroughs who 
make it their business to destroy female rits when 
they find their polygamous males mated by females 
from contiguous boroughs where the Rodier Method ’’ 
IS not in oper ition 

Ihe whole question is one of education, ind my 
immediate object is to convince the public that the 
rat is one of mans most d ingerous foes and one 
that is too expensive to ni iintain As for the Rodier 
method I have an open and sympathetic mind and 
I would suggest that it would help Mr Rodier s 
propaganda enormously if he could show us good 
results that could be si lentifically checked say in an 
isl mil like Tristan da Cunha or the Isle of M 111 The 
uithorities in the former island where I am assured 
rats rlimb trees would doubtless welcome assistance 
to overcome their terrible foes 

Alfrld E Moort 

Ihe Incorporated Vermin Repression Society 
44 Bedford Row London W C i 
April 28 


Active Hydrogen by Electrolysis 

In 1907 lischer and Masseiie2 {Z anorg Chem , 
52 202 1007) obtained a concentration of 17 per cent 
bv weight of ozone when they electrolysed a solution 
of sulphuric acid using a verv high current density 
Since ozone c in be produced by this method it would 
seem probable that a high current density at the 
cathode might aid m prixlucing the ozone form of 
hydrogen Whin a solution of sulphuric acid is 
electrolysed using the above principle the hydrogen 
that escapes at the cathode contains an active con 
stiluenl which con.bines with pure nitrogen to form 
ammonia borne of the ammoni i formed is collected 
in the absorption bulb but quite a large portion of it 
remains dissolved in the sulphuric icid solution I his 
active constituent in the hydiogcii that is evolved at 
the cathode is probably the ozone form and is 
pioduoed perhaps m i manner inalogous to the ozone 
form of oxygen Ihe per cent of the active gas 
formed vanes with the current density and the 
conwntration of the acid 

I ikewise if a solution of potassium hydroxide is 
electrolysed using a high cathode current density, 
the escaping hydrogen contains the ozone form which 
combines with pure nitrogen to form ammonia 

In the electrolysis of the acid solution the escapmg 
hydrogen contams a fog which persists after passing 
through the absorbing solution This fog is similar 
to but less dense than, the fog sometimes produced 
by ozone when it is bubbled through potassium iodide 
solution 

This work is a further verification of the theory of 
Dr G L Wendt tloat tn-atomic hydrogen may be 
produceil wherever atomic hydrogen is formed 

A C Grubb 

Dept of Chemistry, 

University of Saskatchewan, 

Saskatoon Sask , Canada, 

April 18 
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The Low power Aeroplane or Aviette 
K> Prof L Bairstow, FRS 


M uch attention is licinp; paid m the f^encral and 
technical press of tins and other countries to 
flight with low powered engines The addition of small 
engines follows quickly on the gliding smetsses of the 
past year, but no marked connexion is discernible 
between the new feiturcs of the two tjpes of flying 
machine The c hange from aerojilanes having two or 
three hundred horse-power, and carrying i single 
individual, to uroplanes of five to ten horse-power 
is now so sinking as to have stirred public imagination 
Many of those now interested ire probtilil) unaware 
of tlie flights made h\ A V Roe mori than ten jears 
ago with 1 nine horse-power J ^ P engine 

Ihere is little m the new .ippheations which would 
warrant the use of the word discover) and the change 
is probablv due in large measure to an emancipation 
from the fetters of war ideas Ihere is rctison to 
suppose that aeroplanes designed for official use are 
subject to so many restrictions tint dev t lopiftent is 
difficult The advent of the low-jiower aeroplane is 
therefore wclc omed as a new outlet for ideas, one which 
gives scope to individual initiative, and one which it is 
hoped will make a popular appeal 
The unoflicial charicter of the British development 
of the aviette is emphasised bv the offering of a prue 
of 500I b) the Duke of Sutherland lor a light aeroplane 
of British manufacture and design, for the Duke is 
Under Seeretarv of St Ut for Air, though he is not acting 
in his official c apaeit) A separate prue of 1000/ , open 

to the world, is offered bv the Daily Mail The most 
striking conditions of the competition are “ i'lie 
power unit must not exceed 7t;o ce total cylinder 
capac ity, and the pn/e will lx awarded to the machine 
which flies the longest distance on one gallon of petrol, 
with a minimum ciistance of fifty miles to qualify ” 
Man) other conditions apply which relate to ease 
of hindhng on the ground , there is also the usual 
vague reference to stability It is m accordance with 
our present state of knowledge and application that, 
while the requirements for performance are always 
precise and well-defined, those forstabiht) and control 
are valueless In the competition rules for the low- 
power aeroplane there is neither definition nor means 
of checking aircraft as delivered in order to ensure a 
due measure of stability and control 

The French are, as is usual in matters relating to 
aviation, taking an active interest in the avflette, and 
m the Times of April 6 we find an article based on a 
flight by M Barbot from hrancazal to Toulouse m a 
seven horse-power aviette The ideas of the flyer 
appear in the follow mg cjuotation 

“ M Barbot, who is in Pans expresses the belief 
that lus aviette is the forerunner of the aero-taxi 
of the immediate future He contemplates the pro- 
duction of a machine which will cost about five 
thousand francs (nominally 200.' ), which can nse 
from almost anywhere and, furnished with a ten or 
fifteen horse ppwer motor, can land slowly withm 
thirty yards of its objective and without anv risk 
The cost will be only that of a gallon of petrol per 
hundred miles ” 

NO 2794, VOL 1 I r] 


In tlie same issue of the Times is a reference to a 
British “ power-driven glider ” 

‘ The test began y esterday at Ashton Park Preston 
of the first IJntish auxiliary engined glider, the 
Wren designed and built by the English Flcctric 
Company at their Preston works It is expected 
th it tile machine will provide valuable data on which 
to base the development of the economical aeroplane 
of the future It has been constructed for the Air 
Ministry It is remarkably light, being about 
a cwt , and the dimensions are span yy ft length 
23 ft height s ft The engine is a three horse- 
power A B ( motor cycle engine developed to sev cn 
horse power, and gives a maximum speed to the aviette 
of ffirt) -eight miles an hour 

These two extracts exhibit the features whith define 
the low-power acropline and m the remainder of this 
article it is proposed to anilyse the projects and 
achievements m relation to the si icntifii knowledge 
involved It will be found that the expectation of 
100 miles per gillon of petrol in <in aero taxi carrving 
pilot and passenger is optimistic but not wildlv in 
excess of what can be immediately foreseen, using 
arguments based on well -established data On the 
other hand, risk is only incidentally reduced, and 
neither the extracts nor current technical literature 
show any attempt on the part of the designers of light 
aeroplanes to pay special attention to the fundamental 
problems of stability and control 

Tor the past eight or ten vears it has been realised 
that all good aeroplane design tends to produce i 
result in which, for the most economical speed of flight, 
the weight earned is about nine times the resistance 
experienced All high power aeroplanes arc able to 
exceed this most economical speed very greatly, with 
the result that at their maximum speed near the ground 
the resistance is more than one-quarter of the weight 
If there be no great reserve of power, considerable 
height above the ground is unattainable, and the most 
economical speed is fixed by the design of the aeroplane, 
in particular by the magnitude of the load carried per 
unit area of wing surface A common loading has lieen 
7 8 lb per sq ft corresponding with an economical 
speed of about 60 miles per hour , a reduction of loading 
to 2 lb per sq ft would bnng the best speed to about 
30 m p h 

If the making of a specified journev be the basis of 
comparison, then speed in itself has no influence on 
petrol consumption per unit of weight carried, but the 
horse-power required is directly proportional tp the 
speed Indirectly, low sjieed is advantageous, since a 
smaller and light engine suffices for transport Taking 
figures given in the Press as a basis, it appears that the 
aviette with a single occupant would weigh about 
550 lb all told, whereas the single-seater fighting cnift 
weighs from three to four times this amount The 
maximum speed claimed for the aviette is only about 
one-third of that achieved bv the scout 
Purthcr data lead to an estimation of a probable 
mileage per gallon of petrol Many aero-engines exist 
in which the petrol consumption does not exceed o 5 lb 
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of petrol per brake horse power per hour, and it is 
probable that an airscrew cflicien(\ of 71; per cent 
may be retched With petrol wtii;hinfc about 7 lb 
to the gallon it will be found from those figures and a 
weight resistance ratio of 9 tint the numlnr of milts 
possible per gallon of petrol i onsumed is roughly equal 
to thirty thousand divided by the weight of the aero- 
plane To achiese 100 miles to the gallon, therefore. 
It would be necessary to improve on existing figures 
for pcrformanic, since a gross wiight of soo Ih Melds 
only ho miles per gallon As an uro t ixi with pilot and 
passenger would weigh more than 500 lb it would appe ir 
that M Harhot’s estimate is not to be easily achieved 

It will be noted, however that the condition of a 
minimum of so miles jier gillon in the competition 
rules lor the Duke ot ‘Sutherland prire is reasonable 
It will exclude seriouslv inelhrient design without 
setting an impossible t isk 

In making the preceding calc illations, no illowanee 
was made tor the use of energy obtained from the 
wind Itself As w'c all know aeroplanes without 
engines, le glider^, have maintained themselves m 
the iir for sevei il hours eonseeutivcly , utilising winds 
deflected upwards by a sloping lull-side Up currents 
of sufficient intensity for supjKirt are very local, and 
we are yet far from being able to use them for point- 
to point journeys as distinct from tacking bickwards 
anei forwards in a chosen locality The phenomenon ot 
gliding, as we know it, does not modifv the estimate 
of power alreadv made but does show how part of that 
power may be obtained from the wind langlcy con 
templated the extraction of energy from the pulsations 
of the wind, quite apart from their dircc lion, and tl 
source of energy is probably yery widely distributed 
So far, however, little, if anything, has been attcmjited 
in practice m the extraction of this energy, and there 
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is no clear lead as to the direction m which one might 
hopefully proceed 

For some lime to come, it may be expected that the 
aviette will carry the mam source of power for its 
support , economy of fuel mtv be obtained by utilising 
up-currents in the neighbourhood of flight and so 
using the engine m passing trom hill c rest to hill crest 
I he condition attached to the Duke of Sutherland 
prirt thit the competition is lo take place oyer a 
triangular course of not less thin 15 milts reduces 
the chances of obtaining substantial amounts of energy 
from the atmosphere 

Since a claim lor reduction of risk has been made. 
It miy be as well to stale tlie view that the only 
contribution made to safety is in the sense that it is 
less daiiirerous to strike the ground it yo m p h than 
at 60 mph riic inherent defects of the modem 
aeroplane which mike for danger on stalling irc quite 
untouched by tlie new applic ition 

Ihe low-power itrophnc can scartely fail to react 
btiicfiei illy on sc leiilific knowledge ind its ipplie aliens 
\t the moment, liowcvcr it would ajipcar tint Ihe 
avietlc has derived its being tremi Knowledge obtained 
lor other jiurposes and h is not reached the* stage of 
rcciprot ition 

[Since this article wa' written, a very definite 
advance m the practical use of the low-power aero- 
plane has been made by ^f Barbot, who, as was 
recorded m our issue of May 12, p 6415, succeeded in 
completing the round trip from tlie French coast to 
Lvmpne m Kent and back again, covering about 80 
miles, m i micliinc with a 15 hp engine Ihs time 
for the journey was about two hours apd a qu irtcr, 
including nearly half an hour’s stay at 1 ympne, and 
It IS stated that his petrol consumption was about 
two gallons ] 


NATURE 


The Earth’s Electric and Magnetic Fields * 

By Prof W F 0 Swann, University of Minnesota 


II 

''I "WO of the most charaiteristic features of the 
A earth’s magnetism arc the non come tele net of 
the magnetic and geographic axis, and the secular 
variation While a tlieorv which is lo claim any degree 
of completeness must account for these, one cannot 
resist the temptation of searihing for aiiv sort of 
phenomenon capahle of giving a field of the o’-dcr of 
magnitude of the 1 arlh’s field in the hope tint if such 
be found it may serve as a possible basis on wliiih to 
build a more complete theory 

Attempts towards a theory of the earth’s magnet- 
ism mav be classed roughly in the following four 
groups 

(1) The earth is assumed to be made largely of iron, 
and to be a permanent magnet independently of its 
rotation, or to be magnetised mductu civ by an external 
field 

(2) The magnetic field is brought about by the rota- 
tion of an elei Irostaticallv ( barged system 

(3) The magnetic field arises from a state of magnet- 
isation brought about by the rotation of the earth 

* Continued from p 643 
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(4) I he field is ( aused hv elei trie c urrents circulating 
within the earth 

Ihc high temperature of tin earth’s inti-nor would 
he iiici insistent with a stale of permanent niagnetisation 
unless the e fletl of high temjx rature is compensated m 
some wav by that of high pre sure Induced magnet- 
isation suffers from the same cause, and would, more- 
over, give a tvpe of field totally unlike the earth’s field 

As regards (2), a sphere of the larth’s size ’■otating 
with the earth’s angular v'eloi itv would have to possess 
sueh a surface charge as would give it a potential 
gradient a hundred million times the earth’s potential 
gradient in order that the rotation of tliat surface charge 
would produce a magnetic field comparable with the 
earth’s magnetic held Fven then, it turns out, as 
has been shown bv' Schuster and by the writer that 
owing to the effect of the observer’s motion with the 
eirth’s surface, a sign of charge which gave the right 
direction for the vertical component would give 
the wrong direction for the observed horizontal 
component * 

* Iwlu!»lon of the otftU^duG^to^lht, positive charge aiyiuls 
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The difficulties ansmg from the large electric field, 
and from the mconsistencv m sign between the hon- 
zontal and vertical components may be avoided, at first 
sight, bv supposing, with Sutherland, that the earth 
may be regarded as> two superposed spheres of positive 
and negative electricity, the diameter of the negative 
sphere being greater than that of the positive The 
electric field at external points would be zero, but the 
magnetic field would not be zero The actual density 
of positive and negative electricity m the earth is so 
great that, if all the positive and negative electricity in 
a cubic centimetre could be concentrated at two points 
one centimetre apart, they would attract each other 
with a force of the order lo®* tons , and, on account of 
this. It IS only necessary for the radii of the two spheres 
of the size of the earth to differ by 2 x 10 "cm (the 
diameter of a single molecule), in order to ensure that 
the two, rotatmg together, would give rise to a field of 
the order of magnitude of the earth’s field Unfortun- 
ately, however, we find that the electrostatic forces 
opposing even this small separation are enormous, 
amounting to more than one thousand million volts per 
centimetre at the surface of the inner sphere 

Regarding forces which suggest themselves as possibly 
available for causing electrostatic separations of the 
above or allied kmds, we have m the first place, gravity, 
tendmg to pull the free electrons towards the earth's 
centre, then centrifugal force tendmg to make them fly 
to the surface Another possibility anses from an 
action analogous to the Thomson effect, by which the 
electronic density tends to decrease as we descend 
towards the earth’s centre, on account of the mcrease of 
temperature These effects have been submitted to 
calculation bv the writer, and it appears that the first 
gives rise to a field only 10 of the earth’s field, and in 
the wrong direction, the second to a field about lo"*® of 
the earth’s field, but of a type widely different from that 
of the earth, and the third to a field m the right direction 
but amountmg to only 10 ‘i’ of the earth’s field 

As a general rule, we may say that it is practically 
hopeless to seek an explanation of the earth’s magnetic 
field on the basis of the rotation of charges which have 
been separated agamst electrostatic attraction, since 
the mechanical forces necessary to produce the requisite 
separation must be, in all cases, enormous 

If the earth were made mainly of iron, its rotation 
would, by gyroscopic action, brmg about a partial 
orientation of the molecular magnets , and it has been 
experimentally demonstrated by S J Barnett that iron 
can be magnetisnd m this way The effect in the case 
of the earth is, however, extremely small, and is only 
sufficient to account for a magnetic field 2 x io-“ tunes 
that of the earth 

The suggestion has been made that the interior of the 
earth may be endowed wth enormouslv high perme- 
ability, and that, m consequence, a very weak force 
would be sufficient to cause strong magnetisation 
therem We must remember, however, that the very 
creation of a state of magnetisation withm a sphere 
brmgs about an internal demagnetismg field which is, 
as a matter of fact, equal to the external field at the 
equator Hence any pnmary magnetismg agent which 
IS to be ultimately responsible for the earth’s field must 
be of such intensity that it will produce, on the mole- 
cular magnets, forces at least equal to the forces which 
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would be produced on them by a magnetic field equal 
m intensity to the earth’s magnetic field at the 
equator 

Any theory attempting to account for the earth’s 
magnetic field on the basis of currents circulatmg withm 
the earth, calls for some explanation of the electro- 
motive force wherewith to produce the currents In 
this connexion it is of mterest to recall a calculation by 
H Lamb, to the effect that if currents were caused to 
circulate m a copper sphere of the earth’s size, and the 
electromotive forces which caused them were removed, 
the currents would take ten million years to decay to 
one-third of their mitial values Attempts to account 
for the earth’s field in this wav have met criticism on the 
basis of theenormous currents which would be calculated 
by extrapolation back, even to epochs not more remote 
than those during which the earth’s crust has been 
solid, so that, unless there is some reason for supposmg 
that the conductivity is, or has beenj in the past, even 
greater than copper, we are confront^ with accountmg 
for the enormous amounts of energy necessary to have 
produced the field mitially 

The actual current densitv within the earth necessary 
to account for the earth’s field is very small, being, for 
example, of the order 10 ® ampere per square centi- 
metre on the surface at the equator for the case where 
the current density is proportional to the distance from 
the axis of rotation If, taking a sphere of iron, we 
assume about 10®® free electrons per c c , it is only 
necessarv to suppose that the mean velocitv of the 
electrons at the earth’s surface, relatise to the centre, 
differs from that of the poripherj by one part m 7 x 10“ 
in order to account for this current It is, perhaps, not 
too much to hope that a fuller knowledge of the 
mechanism of conduction in solids than we have at 
present may lead to an explanation of such a small 
difference as arising direttlv on account of the earth’s 
rotation 

There is always the chance that the origin of the 
earth’s field may have to be sought in some funda- 
mental but small departure from the ordinary electro- 
dynamic laws In this connexion we may recall 
Lorentz’s theory of gravitation, according to which 
gravitational fortes may be accounted for by supposing 
that the attraction between two unlike units of charge is 
different from the repulsion between two like units. 
Paying due regard to the care necessary in defining 
electrical neutrality in this case, the theory may be 
shown to lead to the conclusion that, in order that the 
free electrons in a body shall be in equilibrium, the body 
must acquire a charge density to an extent not wholly 
determined by the weight of the electrons Schuster 
has discussed the possibilities in this regard, but it 
would appear that, under the most favourable assump- 
tions, the density would be insignificant as regards 
producing, by its rotation, a magnetic field comparable 
with the earth’s field 

A greater measure of success is attained by making a 
somewhat similar assumption concerning the magnetic 
field produced by a moving charge We first observe 
that a magnetic field is ultimately measured in terms of 
the force which it exerts on a moving electron , for 
even a material magnet which may be used m the 
measurement derives its properties from electrons 
rotatmg withm it In analogy with the case of electro- 
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statics, where we have to deal with the forces produced 
by positive on positive, negative on negative, and 
positive on negative, we have, in addition, for moving 
electrons, the force due to the motion of a positive 
electron on a moving positive electron, the force due 
to the motion of a moving negative electron on a moving 
negative electron, the force due to the motion of a 
negative eleitron on a moving positive electron, and 
the force due to the motion of a positive electron on 
a moving negative electron The hrst two of these 
four may be taken as the basis for defining the 
measures of the two types of magnetic fields produicd 
by positive and negative electrons respectively If, 
for similar motions, these four forces are all equal, 
a moving electron, or a magnet, would be entirel> 
unaffected b> the rotation of the earth as a whole 
If, however, the forces, due to motion, between unlike 
moving charges are suitably different from those 
between like charges in the same states of motion it will 
immediately appear that the electric ill), neutral earth 
will, by Its rotation, product those forces on magnets 
and moving electrons which we associate with a magnet 
as ordinarily defined My making the forces between 
electrons of like sign equal for both signs, the force 
due to the motion of a negative electron on a moving 
positive electron greater than, and the force due to 
the motion of a positive electron on a moving negative 
electron less than the forces between like electrons to 
the extent of about two parts in to'*, we can account 
for the equivalent of a magnetic field of the order of 
magnitude of the earth’s magnetic held If we wish 
to combine these alterations with suitable alterations 
in the electrostatic forces, we can also include gravita- 
tion m the complete scheme 
The secular variation presents interesting problems 
for speculation There is some evidence for the belief 
that the earth’s magnetic axis rotates about the geo 
graphic axis once in about 500 years This will result 
in induced currents, and the field we observe will be that 
due to these induced currents (the secondary^ field), and 
that due to the pnmary causes (the primary field) 
Taking an iron sphere of the earth’s size for purposes of 
illustration, it works out that the flux of the secondary 
field through the sphere, which is, of course, related to 
that of the primary field, is of such magnitude as to 
annul almost completely the non-axial component of 
the primary flux, leaving only a small residual non axial 
component, which lies, moreover, perpendicular to the 
primary non-axial component Thus, in order that the 
resultant flux shall have an appreciable inclination to 
the geographic axis, it is necessary for the primary axis 
to he very near to the equatorial plane, and yet for the 
primary flux to be so large that its axial component, 
which IS small compared with it, represents the axial 
component which we observe 'I his example is given 
merely to illustrate the important role which might be 
played by the induced currents due to the secular vaiia- 
tion in case the earth’s interior had a conductivity 
comparable with that of iron 
The theory of the diurnal variation is in a better 
position than that of the earth’s field as a whole The 
suggestion of Balfour Stewart, developed in detail by 
Schuster, to the effect that the diurnal variations are 
caused by Foucault currents generated m the upper 
atmosphere by the tidal motion of the atmosphere 
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across the earth’s lines of force, seems well adapted to 
fit the facts, its chief difficulty being that it calls for a 
conductivity about 3 x times that found at the 
earth’s surface Various agencies have been inv oked to 
account for this conductivity, namely, ultraviolet light, 
gamma rays, negative electrons, and alpha rays, from 
the sun, and finally cliarged atoms of gas, shot out from 
the sun by the pressure of light, and endowed thereby 
with velocities sufficient to give them the properties of 
low energy alph i particles The corpusi iilar r idiations 
have also been invoked to account for the phenomena 
assoi lated with the aurora 

It IS probable that ultraviolet light plays no im- 
portant role, since it is capable of accounting for a con- 
ductivity less than one-millionth of the conductivity 
required As regards the corpuscular radiations, the 
nature of the precipitation of corpuscles indicated by 
the aurora is of a ty pe to correspond to a bending by the 
earth’s magnetic field su< h as one would not readily 
associate with particles of mass as small as that of 
electrons Ihe mass of an electron increases with its 
velocity , but, so greatly has Birkeiand found it neces- 
sary to draw upon this phenomenon in order to fit the 
facts, that, on the hypothesis of negative electrons, he 
IS driven to assume velocities ranging from 400 metres 
per second less than the velocity of light to 4 metres 
per second less thin that limit Alpha particles have 
i mass and energy which would be belter adapted to 
account for \hc aurora, as has been pointed out by 
Vegard , moreover, the definiteness of their range 
ensures the cliarac tcristic feature of the sharp boundary 
of the luminescence, and the magnitude of the range is 
fully sufficient to aceount for the penetration of that 
boundary to the altitudes observed 

The remarkable perturbations of the earth’s magnetic 
field known as magnetic storms, which occur most fre- 
ciucntly in association with higli solar activity, suggest 
the entry into our atmosphere of electrified corpuscles 
during these periods, and it is natural to look to those 
corpuscles which are responsible for the conductivity 
and the aurora for an explanation of these storms 
While alpha rays have been suggested, some of the 
difficulties inherent in the assumption may be gathered 
from considerations put forwaid by 1 indcmann On 
the assumption of their production by alpha rays, these 
storms would call for an incredibly large amount of 
radioactive material m the sun Again, a conical beam 
of alpha rays, such as appears to be ncccssarv to account 
for the storms, would, on its journev here suffer, by 
self-repulsion, an acceleration of about io‘^ cm /sec ® at 
Its boundaiy, in such a sense as to make it spread, so 
that It could never arrive as a beam Finally, even if 
the beam could reach our atmosphere, it would charge 
It at such a rale that the repulsion due to the charge 
which had arrived would, m a few seconds, attain a 
value sufficient to prevent the entry of any more rays 

It IS for reasons such as these that Lindcmann has 
been led to favour the view that the primary agencies 
responsible for magnetic storms are atoms of gas, 
ionised by the high temperatures in the solar promin- 
ences, and shot out of them by the pressure of the sun’s 
radiation He shows, moreov er, that the velocities to be 
expected in these circumstances are such as to give the 
particles ranges in harmony with the requirements of 
auroral phenomena 
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The Tercentenary of Sir William Petty 


O F the founders, of the Ro^al Society, Wilkins was 
horn in 1614, Goddard xnd Seth Ward in 1617, 

I' \el>n and Bathurst in 1620 Willis in if>2i ind Pttt> 
in 162^ Boyk and Wren were somewhat younger 
being born in 1627 '*>32 respei lively I’cttv, 

whose ttrrcnltnar> occurs on May 26, was thus thirt>- 
seven >tars of age wlitn the Society was inaugurated, 
and h.id already given evidenic of great ndniinistrative 
powers Unlike most of his fellow snentific workers, 
his education was gained mainly on the ( ontinent, and 
he was a man of twenty-four or twenty-five when first 
he settled at Oxford lie was born it Romsev m 
Hampshire, the son of Anthony Petty , a clothier and as 
a hoy attended the Romsev Grammar School From 
there at the ige of fifteen, with i consignment of his 
father’s goods, he crossed to frame, where he entered 
the Jesuit College at C len, apparently maintaining him- 1 
self by the sale of his father’s merchandise 
From Caen, Petty returned home served for a short 
tune in the navy , but at the outbreak of the Civil War 
went abroad again, spent some time at Utrecht and 
Amsterdam, and in 1644 matriculated as a student of 
niediiine at Levden He is next found in Paris, 
becoming known to Hobbes, Sir Fharles ( avendish, and 
other Fnglish refugees, ind attending the meetings of 
Mersenne, from which ultimateh sprang the Pans 
Academy of Sciences Once more at home he took up 
his father’s Inismcss, invented a process for duplicating 
letters, and in 1648 published his tract on education, 

“ Advice to Mr Samuel Hartlib, for the Advanc cment 
of Some Particular Parts of Learning ” He proposed 
the establishment of a College of Iradesmen, with 
botanical theatre, observatory , c tc , the members of 
which “ would be as carelul to advance arts as the 
Jesuits arc to propagate their religion ” 

Petty next removed to Oxford, where he was able to 
associate with the philosopliers who during those 
troublous times kept the lamp of science burning 
Many of the meetings which Wilkins and Boyle fre- 
quented were held at Pettv’s lodgings In 1649 he 
took his doctor’s degree m physic and a vear or two 
later became professor of anatomy 
from Oxford Petty was now sent by the Common- 
wealth Government to Ireland as physician general to 
the forces, wliere he quickly added to his reputation 
by reorganising the medical services The terrible 
massacres of 1641 had by this time been ruthlessly 
avenged by Cromwell, and all who could not prove 
“ consistent good affection ” to the English Government 
were to be dispossessed of their lands This resulted in 
some 3000 native landowners losing their property 
To Petty was given the task of measuring and surveying 
the forfeited estates His survey, wliich has been 
described as the first attempt to carry out a survey on a 
large scale and in a scientific manner, is cunously known 
as the “ Down Survey ” because it was measured 
“ down ” on maps Besides this, Petty also made a 
map of Ireland, completed about 1673, largely at his 
own expense Bv his work in Ireland Petty himself 
gamed considerable estates in Kerry and later on set up 
ironworks, opened lead mines and marble quarries and 
started a timber trade His duties were not carried 
through without gaining for him many enemies, and in 
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the List Parliament of the t ommonwealth he was im- 
peached and for a time his fortunes liung m the balance 
With the Restoration, Petty, who disliked extremists 
ofall parties was received favourably by ( harles II and 
was confirmed in the possession of his Irish estates He 
now was able to resume the society of his scientific 
friends, and he was present at Gresham College on 
November 28, 1660, when the Royal Society was 
formed lie became a member of the first council and 
often contributed pipers to tlic Proceedings of a prae- 
tical niturc He is several times mentioned in con- 
nexion with the subject of shipping and in 1662 made 
some stir bv the mention of a cioublc bottomed or twin- 
hulled boat which would go against wind and tide A 
ship constructed to his plans nude two vovages be- 
tween Dublin and Holvlieul and was then wrecked 
1 he idea has been put into prac tice several times since 
the day s of Petty, notably so in the case of the channel 
stcuner C alais-Douvres constructed in the ’eighties of 
last cc nturv At one mectuig of the Ro val Soc lety Petty 
“was mtreated to inquire m Ireland for the petrifi- 
cation of wood the barnacles the variation of the com- 
pass, and tlic ebbing and flowing of a brook ’’ Among 
his other services to the science of his dav was the part 
he took in the found ition ot the Dublin Philosophical 
Societv in 1684,01 which he was president He drew up 
for the Society a “ ( ataloguc of mean, vulgar, c heap 
and simple experiments’’ and among his advice to 
tlie memlvers was “ tliat they carefullv compute their 
ability to defray the charge of ordmiry experiments 
florty times per annum, out of their weekly contribu- 
tions, and to procure the assistance of Benefactors for 
what shall be extraordmarv, and not pester the Society 
with useless or troublesome members for the lucre of 
their pecuniary contribution ’’ 

Petty was full of worldly wisdom and possessed what 
Benjamin Martin called a “ umv ersal practical genius ’’ 
One result of this was that he died a very rich man But 
at a time when sue h studies were rare he wrote on taxes, 
revenue, the origin of we ijth, trade, population, and the 
growth of Titles It is on his work as a political 
economist that his reputation rests He condemned the 
farming of the revenue of Ireland, suggested free com- 
mercial communication between that country and 
Fngland, and consistenllv urged upon the Government 
the necessity of a department for the collection of 
statistics He co-operated with John Graunt, another 
onginal member of the Roy al Society, m the production 
of a book entitled “ National and Political Observa- 
tions made upon the Bills of Mortality,” published 
in 1662, which may he regarded as the first book on 
vital statistics ever published 

A tall handsome man, Petty was known among his 
fellows for his unusually good temper Pvelyn said of 
liim “ there was not in the whole world his equal for a 
supenntendent of manufacture and improvement of 
trade, or to govern a plantation,” and Pepys refers to 
the charm of Ins society Knighted by Charles in 1661, 
Petty m 1667 married a daughter of Waller the regicide, 
and was survived by three children lie twice refused 
a peerage, but his widow was created Baroness Shel- 
burne He died m Westminster on December 16, 1687, 
and was buned in the Abbey Church at Romsey 
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Proi L W Muriry 

I N the issue of Science for \pnl 13, appcirs an 
appre< ntive nntiee b) Prof O b Fcmer professor 
of ehcTTiistry m Western Rtseree UnivtrsiU, of the hie 
and work of Prof b W Morlte whose death was 
announied in N \tiirr for Ajiril 2S p :;78 

Edward Williams Mork\ was horn m Newark New 
Jersey on | uuiare 29 i8^S ind in 1869 went to 
Western Reseree (olUj'e then m the town of Hudson, 
as professor of natural histore mil 1 heniistrv In 1882 
the Collem was mo\ ed to ( level ind hteomint; \di hert 
(olltge of W'estern Reserve I niversitv and there Prof 
Morle> t night gentrd ehimistrv and eiuantitative 
analysis until Ins retirement in 190(1 is emeritus 
professor 

Prof Morlev s first work ol importanee, undertaken 
while he w is still m Hudson, w is on the relative pro- 
portion of owgen in the iir (1878-81) The work for 
whieh he is liest known to ehemists liowever was on 
the densities of o\>gen ind livdreigen .ind tin ritio m 
will! h the> eomhine this was e irried out it ( level ind 
and puhhslied m 189s It is i reniirkihle (nhute to 
his work that now alter niarlv tliirtv ve us, the leiepted 
values of these ejuintities ire prntnallv idenlinl with 
those found h) him Prof Moilev w is dso eminent as 
a phjsKist and his e haiaetenstn for preeisiein ol 
measurement is shown in his e irK pijitrs on lulings 
on gliss and on tin proliilile error of mierometrii 
measurements While at (Itvilind he eollaliorited 
with Prof A A Aliehelson in the development of the 
mterferometer and with this instrument the well kno n 
Miehclson-Morlev experiment on the relative motion of 
the eirtli and the ether was earned out I he experi- 
ments, though giving negitnc results were rcsumeel 
later in eonjuiution with Prof D ( Miller 

Ihe aie urate work on the detirminition of the 
relative atomn weights of h>drogen and ox\gcn won 
for Prof Morlev the Daw medal of the Rov il Societv 
m 1907 , while m 1904 he had been elected an honorarv 
fellow of the Chemical Soeictv He was also m 
honorary member of the Renal Institution In the 
United States he received the liemour of being miele 
president of the Amtriean Assouation and of the 
Amenian Chemieil Society m 1895 and i8()9 respect- 
ively lie died on I'cbruar> 24, alxiut a month after 
his eighty-fifth birthda) 


Sir biiiRLLY Murphv 

Shirirv Murphy’s name during the last thirty 
years has been a household word in the ranks of 
public health workers , and his w oik as medical ofheer 
of health for the county of london during a period 
ot twenty-two years was marked by great improve- 
ments in the administrative control and prevention of 
disease From this post he retired a few vears before 
the War, but at its onset his services were utilised in 
taking charge of the sanitary serviees of the London 
area, for which work he was created K II F in leyic), 
having been previoush knighted in 1904 
It IS, howev^cr, rather m Sir Shirley Murphv s 
contributions to the science of epidemiology that 
Nature is chiefly interested The factors making tor 
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or reducing the prev ilenee ol sui h acute infectious 
disuses Is scirlet fever dijilitheria, measles, and 
whooping-cough are complex they differ from such 
chseises IS tvphus fever, tvphoid fever, cholera small- 
pox and epidemie eiiterilis, whiih can be entirelv 
controlled, given the adecjiiate application of general 
and speeihi sanit ition like the uncontrolled and 
cmlv pirtiilly c ontrollalvle diseases enumerated above, 
the membirs ot this list named group are subject to 
cvclicil waves season il and longer waves, but the 
vehules of infection i in be put out of action or bv 
V ICC in ition m the c ise of smallpox, personal immunity 
IS olitamible Murjihv made manv contributions in 
his annuil leports and in tlie Proceedings of the Fpi- 
demiologii al Sue loty to the study of sc isnnal influi nees 
on seirlet fever md diplithrri i, showing that there have 
been m I onclon se ison il variations in both the tatalitv 
{i e east mortality) ind age distribution of notified 
cases of these diseases The eases of these diseasts it 
ages under five form a lirger jirojiort on of the total cases 
It the beginning ind tncl of the vtar th in in its middle , 
ind even when the neeessiiy corrections are made for 
variations in ige and sex of the eases the fatalitv from 
the St diseases is siibje ct to season ilv amt ions Murphv 
advanced the view that the change in the ige incidence 
of eleaih rates from phthisis is expluable bv sueeessivc 
iclditions by birth of a more resistant race, v tenable 
hvpothfsis, though not supjjortid bv international 
lae ts is to the phthisis death r ite 

I he picsidentiil iddrtss delivered by Murphy to the 
rpideiniologie il Society on ‘ The Study ol Epi- 
tlemiologv ’ IS perhaps the best illustration of his wide 
knowledge and keen interest in e pidi miologu al problems 
At the s ime time it shows very tlearlv the e omplexitv 
of fit tors miking this studv i formidable snuggle with 
eliflieulties He did murh to assist in laving the 
found Uioiis ot a more aeeurite seiene c of epidemiology , 
and in the pursuit of this study hi- annual reports to 
the I ondon toimtv (.oumil will ,ilways be a valuable 
mine of infotmation 

Murphv s work was ree ognised bv his own profession, 
(or he was awarded the jenrer medil by the Roval 
Soeielv of Medicine and tlu Bisset Hawkins medal for 
distinguished services to public health by the Royal 
( ollege of Physicians Ills personality was singularly 
attractive , modest and unassuming, he was alwavs 
re lelv to hylp his lolleagues, and generous in his 
ippree latiim ot their work 


Mr Josh 11 VNruht 

liiL death ol ]oscph Wright of Belfast on April 7, 
at the age of eighty nine, removes one of the hnt old 
srhool of naturalists whose interests were bounded only 
by tht earth itself Though prolonged attention to 
spteifir dctiils might have seemed to outsiders a sign 
ol i mind cabincei and confined Wright’s enthusiasm 
ov tr the sheer beauty of the organisms that he studied 
was an inspiration to the wide circle of his friends 
Joseph Wnght was born at ( ork m 1834, and, his 
parents being members of the Sotietv of Fnends, he 
was educated at the Friends’ School m Newtown, ( 0 
\\ iterford His wile came also from Cork (ity, and. 
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when he settled in business in Belfast in 1868, he 
brought the healthy and tolerant atmosphere of his 
upbringing to his new surroundings in the north For 
a very long period of years Wright’s daylight hours 
had to be at the disposal of firms for which he worked, 
and only on occasional holidays could he make excur- 
sions into the country He was a warm supporter of 
the Belfast Natural History and Philosopha al Society 
and of the Belfast Naturalists’ fiield (lub During liis 
years in ( ork he had made a fine collection of Carboni- 
ferous fossils, which IS now in the British Museum , m 
Belfast he devoted himself mainly to the study of fora- 
mmifera, fossil and living, and was especially successful 
in extracting forms preserved in hollow flints or in 
fnable chalk from the Cretaceous beds of northern 
Ireland He was able to recognise forms derived from 
these beds in detrital deposits of the district, and he 
remained convinced that the occurrence of Pleistocene 
foraminifcra in the glacial deposits studied by him 
necessarily implied an incursion of the sea over 
northern Ireland 

Wright joined, as a recognised expert, dredging 
expeditions in the Irish Channel and off the western 
coast, the latter being organised b> the Royal Irish 
Academy His judgment became sought by naturalists 
throughout our islands and abroad, and many of his 
correspondents, while appreciating the fulness of his 
knowledge, must have remained ignorant of the life ot 
hard work and devotion in the intervals of which his 
researches were carried on Those who became person- 
ally acquainted with him in his home could not fail to 
recognise his truly lovable personality 

Wright was elected a fellow of the Geological Society 
of London in 1866, and in 1896 received the honour of 
the award of the proceeds of tlic Barlow-Jaineson fund 
He contributed numerous papers to scientific journals, 
and his unique collection of foraminifera, mounted by 
his own hand, is now among the treasures of the 
National Museum in Dublin 

An excellent account of Wright’s life and work, to 
which we are indebted for some of the details given 
above, appeared in the Belfait Telegraph for April 7 

Mr SlDNtY II Wl'LLS 

Mr Sidney H Wjlis, who died at St Leonards on 
March 28, was formerly Director-General of Technical, 
Industrial, and Commercial Education in Egypt Born 
in 1865, he was educated for the engineering profession 
at Birkbeck and King’s College, London, and in 1885 
he won a Whitworth Scholarship Four years later 
he founded the Institution of Junior Engineers, of 
which he was chairman for five sessions In 1889 he 
became a master at Dulwich ( ollege on the science 
and engineenng side Two years later he removed to 
the University of Leeds as senior assistant in the 
engineenng department, and in 1893 he returned to 
London at the age of twenty-eight to become the first 
principal of the Battersea Polytechnic 

In 1906 Mr Wells was requested by Lord Cromer 
to visit Egypt and report on technical education, certain 
branches of which had been previously entirely 
neglected As a result of this visit, Mr Wells was 
offered in 1907 the newly created post of Director- 
General of Technical, Industnal, and Commercial Educa- 
tion, a position which he held until his retirement 
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eighteen months ago owing to continued ill-health 
His fifteen years’ work in Egypt was that of a pioneer, 
and the agricultural, commercial, and industrial schools 
which are to-day flourishing in all the larger towns of 
that country and in many of the provinces owe their 
existence entirely to Mr Wells’s untiring energy and 
far-sceing wisdom 

For his War work as Director of Civilian Employment 
for the Egyptian Expeditionary Force in 1917-19 Mr 
Wells was made C B E , he was twice mentioned in des- 
patches, and held the second-class orders of the Medjidieh 
and the Nile He was vice-chairman of the Egyptian 
Commission of Commerce and Industry, 1916-18 
Mr Wells was an Assoc M I C F and an original 
memlier of the Faculty of Engineering of the University 
of London, of which he was afterwards secretary, and 
also secretary of the Board of Studies He was 
formerly a member of council of the Headmasters’ 
Association, a member of council and for four years 
honorary secretary of the Association of Technu al Insti- 
tutions, and a member of the Examinations Board of 
the C ity and Guilds Institute, of the Teachers’ Registra- 
tion Council, and of the Consultative Committee of the 
Board of Education He was the author of various 
text-books 

Gineral E a Lenfant 
By the death of General E A Lenfant at the age of 
fifty-eight, France has lost one of the most noteworthy 
explorers of her African empire He began his work in 
Africa in 1898, when he studied the course of the Senegal 
and later the floods of the Niger In 1901-2 he twice 
traversed the middle and lower Niger, passing the 
rapids successfully and collecting much useful informa- 
tion on the regime of the river and the geography of its 
vallev In 1903 Lenfant was again sent to Africa to 
investigate the possibility of water transport from the 
coast to I^ke Chad On this occasion he explored the 
Logone, a tributary of the Shan , the Kabi, a tributary 
of the Benue , and Lake Tubun, which lies between the 
two Between 1906 and 1908 Lenfant’s explorations 
were 111 the western part of the Ubanghi-Shari country, 
around the head waters of the Shan He showed that 
the Bara-Shari is a branch of the Shan, and that the 
Pendc, which is the same as the Logone, provides the 
best route from the Sanaga to the Shan, and so to 
Lake Chad Lenfant was the author of several works 
on Africa, including “ Le Niger” (1903), “ La grande 
route du Tchad " (1905), and “La ddcou verte des grandes 
sources du centre de I’Afrique ” (1909) 

We regret to announce the following deaths 
Prof J Cox, lately professor of physics in McGill 
Umversity, Montreal, on May 13, aged seventy-two 
Dr G H Hume, for many years lecturer on 
physiology m the UniversiW of Durham College of 
Medicme, Newcastle-upon-Tjme on May 8, aged 
seventy-seven 

Prof C Niven, F R S , lately professor of natural 
philosophy m the University of Aberdeen, on May ii, 
at seventy-eight years of age 
Colonel G F Pearson, formerly Inspector-General 
of Forests m India, on -^nl 25, aged nmety-six 
I lent -Colonel J C Robertson, accordmg to the 
Times, director of hygiene and pathology at Army 
Headquarters, Simla, and m ’1912 sanitary com- 
missioner with the Government of India, on May 14 
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Current Topics and Events. 


The director of the Royal Botanic Gardens, Kcw, 
undoubtedly does a public service when he forces 
upon the attention of the House of Commons and the 
general public the undesirable results that may follow 
from the thoughtless lack of control of smoke pro- 
duction in neighbouring industrial suburbs There 
can be no doubt that heavy dcpiosits of soot such as 
are borne by the evergreens at Kew are char indica- 
tion of atmospheric contamination which will markedy 
lower the vitality of the plants in the Gardens and in 
some cases may actually prevent their successful 
cultivation When smoke particles are so numerous 
gaseous contamination with sulphurous acid is to be 
feared, and the evidence is conclusive that these acid 
impurities directly injure green foliage at the same 
time that their accumulation in the upper layers of 
the soil may injure root growth The experiment il 
results obtained by Hrs Crowther and Ruston ind 
their colleagues in the agricultural department of the 
University of Leeds have supplied convincing examples 
of the extreme consequences that may follow nidus 
trial pollution in an industrial area and the Kew 
authonties are wise in directing public attention to 
the danger before it has reached more serious pro 
portions At present probably the greatest damage 
arises at Kew from the deposits of dark coloured 
tarry material upon the leaf surfaces cutting down 
the supply of light which reaches them and clogging 
the pores through which are carried on gas exchanges 
vital to their healthy existence Apparently the 
atmospheric pollution at Kew can be traced in the 
mam to the industnal area on the opposite side of the 
Thames and it is to be hoped that as a result of the 
action taken by the director of the Gardens and bv 
the Coal Smoke Abatement Society prompt steps 
will be taken to bring about a cessation of a nuisanee 
which it must be emphasised, has freijiicntlv been 
shown to be capable of prompt < ontrol 

Arrangements haye now been completed feir the 
celebration of the centenary of I’asteur at Pans 
and Strasbourg Ihe programme is is follows — 
At Pans on Thursday May there will be a 
reception by the President of the 1 reiich Republic 
at the Klysde on Iriday May 25 a visit will be 
paid to the Institut Pasteur and tomb and in the 
afternoon there will be a ceremony at the Sorbonne 
under the presidency of the President of the Republic 
on Saturday, May 26 there will be a visit to the 
Ecole Normale, followed by a reception at the H6tcl 
de ViUe , on Sunday May 27 a reception will be 
given bv the Soci6t4sd’ AmitnSs PramfaisesJi 1 P tranger, 
and there will be a so%rte at the Opera and at the 
Th^&tre Fran9ais , on Monday, May 28, there will 
be a banquet at VeysaiUes , and on Tuesday May 
29, ITnstitut de Prance is giving a garden party at 
Chantilly' Thursday, May 31, wall be spent at 
Strasbourg , the Pasteur monument will be un 
veiled, and a banejuet will be held at middav in 
the afternoon a visit will be paid to the Pal vis du 
Rhm, and the Pasteur Museum and the Hygiene 
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lixhibition will be opened I he celebrations will 
conclude with a reception at the HAtel de \ille m 
Strasbourg 

The question of the deterioration of stonework in 
buildings IS a milter of general economic imjiortance 
In the cases of our histone buddings and ancient 
monuments prevention of the serious decay and 
gradual demolition of tooled surfaces and mam struc 
tures ( onstitutcs a special problem which has engaged 
the ittcnticm of many investigators for a considerable 
time without however finding any generally satis- 
factorv solution The investigation involved is very 
complex and needs to be approached from different 
angles with the help of wicle scientific knowledge 
Accordingly it has been decided to set up under the 
Department of Scientific and Industrial Research a 
special committee of the Building Research Board to 
rejxirt on the best methods by which decay m building- 
stoncs cspc>cially in ancient structures may be pre 
vented or arrested 1 he following coinniitteo has 
been appointed Sir Aston Webb (C hatrman) Mr 
R J Alhson Prof ( H Desch Mr A W Heasman 
Mr J A Howe Sir Herbert Jackson Dr Alexander 
Scott and Mr H O Weller Ml rommiinicitions 
should be addressed to the Secretary Department of 
Scientihc and Industrial Research 1(1 Old Queen 
Street S \\ i 

Practical broadcasting was discussed at an infor 
mal meeling of the fnstitiition of Plectrical Engineers 
on \pnl 23 Mr Shaughnessy of the Post Office 
in opening the discussion pointed out that m America 
official reports aic calling for a ladicij change in 
present irr ingemciits so as to remedy the xistmg 
lonfusion The prob’eni for the British authonties 
is how lust to serve the potential listeners m Great 
Britain the number of wliom he estimated at about 
two millions Iht am iltiir experimenters are in a 
very small minority The possible ilteriiatives are 
(1) a super station (2) a number of broadcasting 
stations of medium power ind (3) any number of 
irresponsible st itions The method adopted has been 
to form eight arc is each served by a nicduim power- 
station the V oev e length of each station being as 
different is possible within the jirescribcd limits from 
th it of neighbouring st itions 1 hcv had been placed 
at the centres of thickly populated districts (or this is 
the justification for a popiil ir entertainment I here 
IS no easy wav' of detecting those who have circuits 
which interfere with the generd distribution The 
iverage listener wants to select his programme but 
if he IS too near a broadcasting station it is very 
difficult to tune it out Those who are some distance 
away from a station have a much better chance of 
picking p the programmes given by several stations 
The tendency at present is to send out sounds which 
can be readily heard on the cheapest type of crystal 
set The general opinion was that it was advisable 
to encourage the use of the best apparatus 
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Thf T?otanical Society of South \fnca was founded 
m 1914, wh( n with a memhorship of 4';2 it commenced 
Us task not merely ot dtvclopme; a general interest 
in botany in S Africa but also of assisting the estab 
lishment and development of .1 N itional Botinic 
(lardcn at Kirstcnbosch Ihi value of th( Societv to 
the work of the f arden has been reiwatidly acknow 
lodged both by the former honor.iry ihreetor the late 
Prof Pearson uid the present honorary director 
Prof K H Compton More thin 3000/ has luen 
handed ovet to tlif (<arden from the Society s income 
w hih sfitcial gr ints to spit ilic pieces of dev< lopmciit il 
work have brought into being the rockery m the 
Dill till pond 111 the Ore it 1 awn and a part of the 
Moe Kop]( At the same time still more valuable 
work has botn done m interesting South Africans in the 
groat scheme of which the shell as yet done exists at 
Kirsfenbosth and many of the devoted collectors now 
supplying plants from alt parts of S \fnci for the 
Garden were first brouglit into loiuli with the (»arden 
through the Societv It is good to leirn through its 
Journil (Part ix for 1924) that its membership steadilv 
increases ind apprnaches its first thousand The 
report for 1922 of the honorary director to the Trustees 
of the Garden has just bicn isstud nid shows unmis 
taUablv the need there is for the efforts of such a 
societv winch may with growing iiillioritv press more 
firmly the claims of thesi gardens upon the State It 
IS plain that the lack of capitd prevents esscntid 
developments in the proper housing of a trained per 
sonnel without which the real dcvilopment of tin sc 
gardens an essenti il requirement for South \fnca s 
future prosperity cinnot possibly take placi 
Thl American Chemical Society has undertaken 
the issue of two series of monographs —a Scientihc 
Senes under the editorship of Prof W A Noyes 
G N Lewis 1 U Mendel A \ Voyes and J 
Stieghtz and a Icchnologic Scries under a Hoard 
of seven editors This policy is one that carries 
with It cirtam risks The mere fact that a book is 
required to be commerciallv successful is in itself 
some gu irantee that the book is wanted th it a 
suitable author has been selected and that the 
writing will be done carefully When however a 
scheme is launched for stimulating artihcially the 
production of books there is a verv serious risk that 
the standard created by these special conditions 
may be lower than when no outside stimulus to 
production is used Ihe conditions are, indeed, 
very similar to those which prevail m the publication 
of original papers When a society has ample funds 
for publication, and is able to take the initiative in 
inviting authors to submit papers it is only too 
probable that the standard of publication will fall 
below that winch prevails when (for financial reasons 
or otherwise) the space available is so restricted 
that a very rigid censorship of papers js necessary 
The particularly high standard now reached m the 
Journal of the American Chemical Society is indeed 
largely due to these limitations which often prove a 
blessing in disguise, not merely to the readers of the 
Journal, but also to the authors of papers, who are 
compelled to adopt a high standard of clanty and 
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conciseness In its new enterprise the American 
Chemical Society has been fortunate in securing a 
number of contributions which will bear comparison 
with work produced under more normal conditions , 
but there are already indications that unless a very 
stringent standard of writing and editing is maintained 
inferior mitcnal may obtiin publicity as a direct 
result of the intervention of the Society m a field 
which has usuallv been reserved for private enter- 
prise 

It is announeed in Scienie thxt the City of Phila- 
delpliia through its board of directors of city trusts 
made the annual presentation of the John Scott medal 
aw irds it a special meeting of the American Philosophi 
cal Society on the evening of April 10 The recipients 
were Sir Joseph Thomson for his researches on the 
physics of the electron Dr F W Aston for his 
development of the mass spectrograph and liis studies 
of isotopes Ur C Eijkman of the University of 
Utrecht for tus researches on dietary diseases Dr 
Arthur loins Dav director of the Geophysical 
I aboratorvof the Carnegie Institution of Washington, 
for his researches on optical glass The awards, 
which are made annually bv the tity of Philadelphia, 
are provided from the income of the John beott fund 
and they are made upon the recommendation of an 
advisory committee of live consisting of representa- 
tives from the National \cademv of beienee the 
American Philosophical Society and the University 
of Pennsylvania 

Ai the meeting of the I innean Society held on 
Miy y Dr John fsaa< Bnijuet was elected a foreign 
member Dr Briquet received pert of his early 
education in Scotland and his always retained a 
pie isant reeollection of his sojourn there His botani- 
cal publications extend over the last thirty years, 
very largely upon Labiata* anel the botany of Switzer- 
lanei The most important works by which he is 
known in the botanical world ire the ' lexte synop- 
tiqiie drawn up to guide the International Congress 
at Vienna in X905 a quarto volume of 150 pages and 
his Proelrome de la flore do Corse which began in 
1910 and reached a second part in 1913 As director 
of the Botanic Garden at Geneva, conservator of the 
Herbarium belonging to that city (formerly " L Her- 
hior Delessert ) and professor m the University, his 
energies have been of late years largely absorbed m 
lus administrative duties 

On March 18 the National Acclimatisation Society 
of France conferred on Prof \ Flenry its large silver 
medal This honour, which was bestowed m re 
cognition of his services to forestry and to horti- 
culture, could not have had a more worthy recipient 
Prof Henry s services to botany have not been less 
valuable It is now nearly forty years since he 
began to collect plants in Central and Western 
China largely over areas new to Europeans Of 
his industry and efficiency in that work all the 
important herbana m Furope and some in America 
contain ample evidence By foresters and arbon- 
cultansts his name will always be held in high esteem 
as the joint author with the late Henry John Elwes 
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of “ The Trees of Great Britain and Ireland ” for 
the botanical part of which he was responsible 
Since the conclusion of that fine work Prof Henry 
has taught forestry, first at the University of Cam- 
bndge, and latterly at the Royal College of Science 
Dublin He has made important in\ estigations into 
the origin of hybrid trees, especially of popl irs and 
the London plane and recently has been studying 
the geographical races of Corsican pine and European 
larch, which has involved several journeys to their 
natural sites in Poland, the Carpathians and other 
parts of Europe 

The sixth annual general meeting of the Society of 
Glass Technology was held in Sheffield on April 18 
Prof W E S 1 urner was re elected president 1 he 
other olheers elected were Itu Prt!.idtnh Mr E 
A Coad Pryor and Mr W J Gardner Members of 
Council \ir h F S Bryson Miss Violet Dimblcby, 
Major G V h vers C ol SC H ilse and Mr T Teisen 
General Treasurer Mr J Connolly American 
Treasurer Mr W M Clark Hon 'secretaiy Mr S 
English Auditors Mr F<lward Meigh and Mr 
Dennis Wood The president s address on The 
Year in Review in the World of Glass making w is 
taken is read A general discussion followed on 
works organisation Mr W W Warren opened the 
discussion with a paper on "Orginising for Prodiic 
tion from I’ot hurnates ’ The case for lank 
furnace Works Organisation ' wis presented by Mr 
T C Moorshcad who said that the dilficiilties troubles 
and failures which beset the factory manager every 
day may all be traced to inefficieiitv on the parted 
the management, and probably to three things 
{a) lack of foresight, [b] lack of a thorough knowledge 
of the factory operation ind (c) lack of initiative 
The causes for these losses of efficiency can be grouped 
under five headings (i) faulty material (2) poor 
labour, (3) poor attendance (4) large labour turnover 
and (5) machine and mechanical breakdowns 

The anniversary meeting of the I iniican Society 
will be held on May 24, when the High Commissiont r 
for New Zealand will receive the Linnt an gold medal 
on behalf of Mr f F Cheeseman of the Vuckl ind 
Museum New Zealand 

Dr Morley F I etcher has been nominitcd to 
represent the Royal College of Physiciins at the 
commemoration of the centenary of the birth of Louis 
Pasteur to be held in Pans on May 24 and in Stras 
bourg on May 31-June i 

Prof J B Leathes’s subject for the Croonian 
lectures of the Royal College of Physicians to be 
delivered on June 7, 12, 14, and 19 is ‘ The Role of 
Fats ui Vital Phenomena ' The I itzPalrick lectures 
cn the " History of Medicine ' will be delivered in 
November by Dr C J Singer 

A vacation course for mechanics and glassblowers 
w to be held in the last half of August oiext in the 
workshops of the Physical (Cryogenic) Laboratory of 
the University of Leyden, of which Prof H Karner- 
lingh Onnes is the director Information concerning 
the course can be obtained from Dr C ‘Y Croinmehn 
The Physical Laboratory, Leyden, Holland 
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The council of the Royal Society of Edinburgh has 
awarded the Makdougall Brisbane prize (1Q20-1922) 
to Prof W T Gordon for his paper on Cambrian 
Organic Remains from a Dredging in the Weddell 
Sei published 111 the Transactions of the Society 
within the period, and for his investigations on the 
fossil flora of the Pettyeur limestone, previously 
publisheil in the Transactions 

Dr Frank bcHiisiNci-R informs iis that Yale 
University Observatory has given i contract to the 
J n McDowell Company Ihttsburgh, L S A for 
the ojrtical pirts of a 26 inch photographic telescope 
of thirty six feet fixal length It is expected that 
this telescope will be in use within a year It is to 
be erected at a site south of the eiju itor, probably m 
South \fi ica or m New / ealand 

On Saturday' May 19 it 2 30 i ’ m a display of 
dancing will tike place it the Alexandra Palace 
Iheatre in iid of the Royal Northern Ilosjntal 
llic performance deserves mention not only m view 
of its worthy piirjiose but ilso bee luse one of the 
Items IS a floral billet wiitten for tin occasion by 
Dr G Riidorf a chemist who is inspector in charge 
of non mitilhc materials for the Air Ministry The 
ballet wlmli lasts thru quarters of in hour is 
scored for full orchcstri and will be londucted by 
the composer 

AiPiu VMS for grants from the t hemic il Society 
R( seal ell i iind iiuisl be mule upon i prescribed 
form on or before June i, addressed to the Assist int 
Set let uy ( htimcal Society, Burlington Hoiisf 
Piceadillv W I I he income arising from the dona 
tion of the (.oldsinitlis Comp inv is to be more or less 
tspteially devoted to the cncoiir igemcnt of icscirch 
111 inorganic ind metallurgical t lit mi <ry and the 
income Irani the Perkin Memorial 1 iind is to b applied 
to iiiv estigations relating to problems comiLetcd with 
the coal tar mtl allied industries 

1 \ ( onnexion with the Falkl ind Island , Gov eminent 
ship Disionrv which is now being fittcrl out for m irine 
re scare hes tiiamlv on whiles jiul whiling in the 
Antaretie anti other waters i director of research 
will shortly be appomtetl Candidates should prefer 
ably be gratluates in natural science with a record of 
rest art h work in biologv ami expcriince m the 
carrying out of seitnlific work at sei App'uations 
must be sent by June 15 upon a pi escribed form if 
the applicant be resident at home (tor those abroad 
the form is not required) addressed to the secre- 
tary of the Discovery ( omniittee Colonial Otfice, 
S W I 

Mr Wiliivm Muir (538 Romford Road London, 
L 7) sends us a note of a curious indiv idual habit 
developed by a house sparrow During the greater 
part of two years this bird came to the sill of a 
particular window and tajiped forcefully and per- 
sistently on the glass this occurred daily during 
some periods and was maintained for hours at a 
Ume Many sparrows were often present, but no 
more than the one ever took part m this perform- 
ance 
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Mr Louis Stromeyfr of Kolar Gold I* leld, Mysore 
State, South India whose book ' The Constitution of 
the Universe " was noticed in our issue of March 10, 
p 319, lias sent us a courteous protest against the 
review, particularly on the ground that it contained 
no direct detailed criticism of Ins theory He con- 
tends that the review would have been more to the 
point had it averred that the theory was incompre 
hensiblt and thus could not he cntiused at all This 
was suhst iiitially our view with the addition that 
such parts as could be understood were so freciuently 
wrong as to exclude the author from an> right to 
serious and It ngtliv attention in our columns 

\Vl hav c ret eived a letter from Mr I eonard Hawkts 
with reference to Dr Jeffrtjs conclusion (noticed in 
Naiurl of \pnl 28 p 585) fhat the Piniir earth 
qu ike of hebruary 18 ujii was tlu result of i great 
landshj) Mr Ilawkes directs attention to the view 
that the eirthquake originated at a consider ible 
depth below tht surface irid was itstlf the cause of 
the lindslip I h( point is de ilt with by Dr Jeffreys 
who eonsKlei s that the energy in the s< ismie w ivc was 
approximatclv eeju al to that which would be deyeloptd 
by the impact of the falling mass on the ground and 
not greatly 111 excess as it would have been if the 
rock mass were loosened by i duply sc ited eirth- 
quake 

OvviNii to the proportions to which it has grown 
the book dcpirtincnt of Benn Brothers Ltfl has 
been formed into a sep irate branch of the business 
to be know II as Lniest Benn Ltd Sir hrncst Benn, 
chairin an of Bciin Brothers I td will be chairman 
also of the new company and the managing director 


will be Mr Victor Gollancz, who for the past two 
years has been manager of the book department of 
Benn Brothers, out of which the new business has 
developed Ihis development will involve no change 
in general direction or financial control, and the 
address is the same as that of the parent company, 
namely, 8 Bouverie Street, I ondon, 1 C 4 

A SPLCIMUN of a new fountain pen called the 
“ Research hountam Pen,’ has been submitted to 
us by the manufacturer Mr A Munro, 65 Preston 
Road, Winson Green, Birmingham, and we have used 
It with much satisfaction The pen has two reservoirs, 
one of which is first filled with ink in the usual way, 
and the ink is afterwards transferred as required to 
a reservoir at the mb end by pulling out a knob and 
pushing It in again The walls of the reservoirs are 
made of celluloid so that the amount of ink in either 
of these can be cleirly seen It is claimed th it the 
pen will not blot or leak, and that when it contains 
mk It will always write without being sliaken The 
pen certainly has some decide il advantages and so 
far as we have tested it the claims made are fully 
justified 

Messrs W Hefelr and Sons Ltd Cambridge 
have in the press ‘ Ihe Expert Witness,’ by C 
Ainsworth Mitchell which will deal with among 
other things, methods of identification by means of 
patterns on the feet , by the pores of flic skin , by 
the detection of latent prints on paper, etc methods 
estimating the age of ink in writing and the 
application of X rays to the identihcation of old 
masters 


Our Astronomical Column. 


Mav Mrnous Meteoric pheiiointna arc usually I 
somewhat seam in May but fireballs are often more 
abundant than in other months Ihe eliiif display ! 
of shooting st irs next perhaps m irnportanee to the 
Aquarids of Halley s Comet, is a shower radiating 
from a position eastwards of Corona and near f 
llerculis at about 247“ -t 20" They arc swift white 
meteors of average magnitude and moderately short 
piths and have been most plentifully observed on 
about ^lay 18 and 24 but further observations ue 
requited to iletermine the epoch of maximum Fire- 
balls are oecasionally recorded from Scorpio and from 
the western region of Aquila in May, and a few very 
slow-moving meteors are seen in some yean from 
near Captlla. Although the meteors visible at this 
time of the year are not equal in number to those 
appearing on autumn nights, they are of considerable 
interest and h ive never been sufficiently obst rved 
The bulk of the observations m this department of 
astronomy has been accumulated in the last half 
of the year, and it follows that many of the meteoric 
systems visible in the sprmg season liave been 
coniparativ'ely neglected 

Irregularities in the Moon’s Motion —Prof 
Newcomb regarded the irregularity in this motion, 
the period of which is about 2J centuries, as the 
most perplexing enigma in astronomy Mr Walter 
Child, of Ashford Middlesex, has made a suggestion 
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which, although of no practu al value, is worth men- 
tioning, as it recalls one of the exact solutions of tlie 
3 body problem He points out that there is a 
conical space behind the moon, 83 000 miles long, 
which lb perjietually invisible to us In this space 
he locates a moonlet which he supposes to influence 
the moon s motion It is true that there is an exact 
solution of the 3-body problem with the bodies m a 
straight line The distance behind the moon comes 
out almost 40,000 miles for a particle of small mass 
it would be greater if the mass were comp irable with 
that of the moon (Mr Child’s diagram places it much 
too near the moon) It is also true that the larger 
solar perturbations on the particle would be the same 
as those on the moon since they depend only on the 
ratio of mean motions But in view of the fact that 
the configuration would involve an incredibly exact 
adjustment, and is unstable, it is undeserving of 
serious consideration Moreover Mr Child does not 
explain how the arrangement could give rise to 
perturbations of long penod without causing any 
short-penod ones Strangely, he seems to imagine 
that the moon's librations stand in need of explana- 
tion , the extraordinary thing would be if they failed 
to exhibit thenoselves They are the natural con- 
sequence of an appreciably uniform rotation combined 
with an orbital motion that is far from umform , also 
of the inclination of the moon’s equator to the orbit- 
plane 
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Research Items 


Fire making in the Mai av Peninsui a -Ihc fire 
piston for the production of fire is used 111 i. limited 
area among the Shans and people of Pegu in Burma, 
among the Khas and Mois, in Iht M day Peninsula, 
Western Sumatra Java Bili 1 ombok parts of 
Borneo and m Mindan 10 and Luzon Seven speci 
mens of the implement deposited m the Perak Museum 
arc described by Mr Ivor H N Lvans m tlu fourn d 
of the federated Malay States Museum (vol ix Part 
4) They ire made of buft do horn wood and tin 
Mr hvans hnds tint m two out of three ittcmpts 
he can make fire by means of it I he impoitant part 
IS the binding of a ng near the distal end of the 
piston which acts as i washer and prevents the 
escape of air I his must be so adjusted that it 
allows the piston to piss smoothly down the cylinder 
when the jnston head is struck sh irply with the palm 
of the hand and it must not be so tight that tlun is 
difficulty in withdrawing the piston fiirly ipiukly nor 
so loose tint nr cm escape tioin within 

UrroRDS 01 BienisH Coi 1 oni 1 a —In the / iitomo 
legist’s Monthly Maga:iiii for April Messrs ] r P 
and II 1 Fryer record a spnus of weevil i tones 
gemellatus Gvll from Sidniouth Its ociurrime 
in this country was scarcely to be expeeted 1 he 
only British species of Sitones with which it could be 
confused is 6 tamhricns, which 1 icks the mcsostcinal 
tubercle and his the sides of the piothonx imuh 
more rounded Iho saim writirs dso record the 
very local beetle Dibolia cynoghsst fiom Chathns 
Cambs , where it occurs on (>dltopsis It is an 
extremely agile insect and so tiiiiek in its movnmnts 
that it IS almost impossible to take it by ordin irv 
sweeping This nnv perhaps account for the ibscncc 
of records in Britain Cambridgeshire being apparently 
the first addition to its known liistribution sum 
Mr Donisthorpe ’s discovery of il \t Pevensev in 1002 
Messrs 1 ryer further record Lhrvsonuhi marginata it 
roots of liesida luUa (-') in the Brock sand district 
near Mildenhall The record is not (onchisive 
evidence as to the focxl plant of this insect but it i' 
suggestive that the larvil instars may be spint on 
that plant 

A Taxonomic Sriniv in the Cuucii i ra -Vol <j 
No of the Annals of the Missouri Bot inical (lardcn 
IS mainly occupied by a very full taxonomic study 
of the genus Ihclyiiodium and its immediate allies 
(Chlorocrainbe Caulanthus Strcptanthella Wiici 
and Stanleyella) by F B Piyson which has been 
carried out with the view of throwing light upon the 
phylogeny of the ( ruciftri The giiiiis is character- 
ised by the possession of a gynophore or stipe which 
raises the ovary and fruit alwve the torus while 
sometimes nearly negligible, in the species 1 lai iniatus 
and T eucosnm, the stipe is usually more than two 
millimetres long In view of the fact that a very 
characteristic stipe is frequently found in the tap 
paridacese a close study of the sjiecies of Thelypodiuin 
would seem to be a necessary step toward the fuller 
examination of a favourite phylogenetic view which 
relates the ancestraJ form of the Cruciferi closely to 
the Cappandacese It is further of interest to hnd 
that the characteristic septum traversing the pod in 
the Cruciferop shows a stnkmg peculiarity in the genu® 
Thelypodium, although no developmental senes can 
be traced m thus character and its inteipretation is 
very difficult Extending nearly or quite from end 
to end of the pod, through the middle of the septum, 
IS a broad region composed of cells elongated parallel 
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to the marginal framework and m this region the 
cell walls are more or less closely completed No 
snccits ire now admitted to the genus Thelypodium 
that do not exhibit this tvpt of septum 

A Journal or III iMiNrHOLorv — Ihc new Journal 
of Helminthology edited by Brof K T Leiper is 
jirimarilv intended as a medium for the prompt 
appearance of original commumc ilions by the staff 
of the JJep irtment of Helminthology it the 1 ontlon 
School of Tropical Medicine Up to the present no 
British journil his <lf lit solely with this hr inch of 
par isitology, and I’rof I eipcr is to be congr itulatcd 
on this latest addition to scicntihc literature I he 
Journal is to bi publishid bi monthly and the 
subscription is iyv a volume Hit first number 
(price 5s net) contains five papers thrci of which 
have i direct beiring on miciicil and veterinary 
science Dr A i Hesse contributes i piper on the 
tree living larval stigcs of liunostoinnm trieono 
lephalum i common intestinal ncmitodc of the 
clomtstii sheep Although this pirisile is closely 
related to the hookworm infection does not take 
pi ite through the skin but by tivc mouth , moreover 
the cinbiyos at the infective stage exhibit negative 
thermotropism whereas hookworm embi\os arc posi- 
tively thermotropic An epuleniie ot asevriasis on a 
skunk firm has resulted in in inepiiry by Dr T 
Goodes "ind Mr 1 W M Cameron into the morpho 
logy ind life history of A scans coluntnans c common 
paiisitc of the skunk Ihc results of their experi 
nieiits inelie ite that the lirvi of 1 columnans m 
the > ouisc of their migrations in the body of the 
elefinitive host piss through the lungs as is the case 
with 1 s( ariv /loiFeritoie/t s anil 4 nugaloctphala Dr 
M Khalil re el escribes a triniatode (\enopharynx 
solus Nil oil 11)12) from the gall bladder of a ^ H ima- 
dry id (Art/a b lugarus) he also emeu 1 the genus 
Xenophdivnx Dr G M Vevtrs contnbu'^es two 
papers I he hrst deals with the genus I’lragommus 
which coutuns all tnc mammalian lung thikes of 
Anierie i ind the I ir East lie conhrms Ward and 
Hirschs view th it the eutieulir spines ire the only 
trustworthy stiuetures on which to tlistinguish the 
four species of the genus and also suggests that more 
th III one species occurs m min llis olh r paper 
cont tins i (1( scriptivt iccount of some new helminths 
from Bnti,h Gui ina 

I iM \rr IN SvviiT Pl\--Iii a piper on linkage 
in the sweet pea {I a thy ms odoratus) Prof U C 
Punnett (yoMi-Ji (leiutics vol 13 Nf) i) review ■> the 
work begun by Bateson and Punnett nearly twenty 
yeais ago much of which is now classical in the 
Instorv of genetics He considers the relation between 
the number of linkage groups and the haploid number 
(7) of chromosomes, and coneliides that the two will 
event II ally be found to correspond Ihe numerous 
pairs of ehirietirs such as purple red corolla long- 
round pollen and erect hooded sLand.ird are given 
new symbols leeording to the linkage group to w Inch 
they belong and provisional 'chromosome maps” 
of five of the linkage groups are made based on the 
percent igts of crossing over The number of linkage 
groups at present appears to be eight, but there are 
several groups with as yet untested possibihties of 
low-gracle linkage, and it is anticipated that the 
number of linkage groups will in this way be eventually 
redue-ed to seven, as the chromosome theory of 
heredity demand-. 
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Dlsiructivi- Distiliation of Bones — Mr E V 
Aleksejevski, m the Journal of the Kusstan Physical 
and Chemical Society 1921, vol 53 descnlies a 
research he has carried out, at the request of the 
Russian (.overnment, on the dry distillation of large 
quantities of bones which have accumulated in the 
towns of the Tersk district since 1914 He hnds that 
the quality of the bone charcoal obtained is better if 
horizontal retorts are used instead of \ertical ones 
The ammoniacal liquor produced by distillation from 
such retorts contains more than twice as much 
ammonia as was usually obtained by the old method 
The bone charcoal left m the retorts has a medium 
carbon content and possesses a high degree of 
efficiency is a decolourising agent for which purpose 
it IS us(d 111 the beet sugar industry It may with 
advantage be used as a contact catalyst as for 
example in the direct synthesis of phosgene from 
carbon monoxide and chlorine or in any other 
reiction of gaseous combination Its catalytic power 
is found in i number of cases to compare very favour 
ably with that of cocoanut shell charcoal which is 
considered to bi the most efficient carbon containing 
contact catalyst 

foRRLLAiiov OF PrcrR Air Variables - Mr 
P L Mdh'ilanobis contributes two Memoirs to the 
Indian Meteorologic il Department (Volume xxiv 
Part II ) entitled The 1 rrors of Observation of Upper 
\ir Relationships and The Scat of Activity 111 
the Upper Air He comes to the conclusion that 
rii^inan s corrections to W H Dines s correlation 
coefficients are open to doubt But he has fallen into 
error m stating that Douglas s coefficients arc based on 
true heights In a footnote m the Professional Notes 
of the ^letcorological Office No 8 Douglas explains 
how he obt lined his heights He (Douglas) in the 
quotation given merely meant that he did not use 
altimeter heights basect on tfie erroneous supposition 
of i uniform temperature of 50° h In the second 
Memoir Mr Mahalanobis discusses tlic height at 
which the correlation coefficients between the five 
variables are numerically greatest and obtains a much 
lower vilue than c) kilometres However he seems 
to have confused tlie T„, used by Dines, namely, the 
mean temperature between i and 9 kilometres, with 
the mean temperature between o to y kilometres and 
this fully explains the discrepancies he finds Leaving 
out the temperature of the first kilometre in forming 
the mean presents the relationship between P, P,, 
and T,„ being a fixed one, whereas the relationships 
between the partial correlation coefficients given by 
Mr hlahdlaiiobis depend upon Pa P, T, being con 
nected bv a definite equation If these three (pimtities 
be rigidly connected the connexion is equivalent to 
reducing the independent variables from five to four 
and as a matter of course the partial correlation 
coefficients involving the three related quantities 
must be 1 or - 1, and the second and third order 
partials must take the form found by Mr Mahalanobis 

Dlvcloimfnt CrNiRLS IN THF Photocraphic 
Plati — It IS well established that photogiaphic 
development starts at definite points or ‘ reduction 
centres ' in the individual grams of silver bromide 
Silberstein favours the view that the corpuscular 
nature of light is the cause of this while others regard 
these centres as pre existing in the grains The 
practical importance of the matter is that, if the 
lattCT IS true the emulsion maker may eventually 
be l^e to control the production and sensitiveness of 
these centres, and perhaps even to isolate them Mr 
Walter Clark, of the British Photographic Research 
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Association, gives some important results of his 
investigation of this question in the May number of 
the Journal of the Royal Photographic Society 
He finds that a solution of sodium arsenite has no 
measurable reducing action on silver bromide pro- 
duced by precipitation, and confirms the fact that 
a dilute solution of it applied to a plate renders the 
plate developable This is evidence that there is in 
the plate something besides simple pure silver 
bromide which is affected by sodium arsenite (as 
well as by light) to form development centres By 
giving a plate a suitable exposurt to light to render 
the centres developable and then treating the plate 
with thromic acid the sensitiveness of the plate is 
reduced to a very low figure but always of tht same 
order of magnitude if the action is thorough (the 
preliminary exposure is necessary) It appears 
probable that the chromic acitl dissolves the centres 
produced by the ex^sure and that the low remaining 
sensitiveness is the sensitiveness of pure silver 
bromide 

MassSpfcika — In a communication which appears 
in the May issue of the rinlntoplncal Maga'int Dr 
I W Aston gives an account of Ins work with the 
mass spectrograph to the end of 1922 The general 
techni<iue has been in the mam unchanged but softer 
rays from the discharge tube are being used and the 
photogriphic plates have hid some of the emulsion 
dissolved from them to concentrate the sensitive 
grams more highly Helium nickel lead zinc xenon, 
tin iron ndmium thillium selenium tcllunuin, 
bcryllnim aluminium ind antimony hive been 
tested and the constitution of nickel tin iron 
selenium aluminium and antimony determined for 
the hrst time Two new isotopes of xenon have also 
been discovered 1 m and probably iron show devia- 
tions from the whole number rule on the oxygen 
scale and with hydrogen give three exceptions to 
that rule A complete tabic of elements and isotopes 
determined by anv of the positive ray methods up 
to the present time is given 

A French OilWfit —In the Comptes rendus of 
the Pans Academy of Sciences of March 19 M Ph 
Glangeaud gives a note of the oil-well of Crouelle 
near Clermont-Ferrand Puy de D6me about which 
some paragraphs have recently appeared m the Press 
The well log IS an interesting one particularly from 
the geological point of view and much information 
has been obtained rtgirding the Oligocene facies of 
the district between the Puy de Crouelle and the 
better-known Puy de la Poix The beds traversed 
seem to belong to the Upper Sannoisien and lower 
and Middle Stampien stages of the system and, 
according to M Glangeaud recall in many respects 
similar Oligocene beds at Pechelbronn , further, the 
prevalence of abundant organic material and the 
conditions of sedimentation are cited as being dis- 
tinctly favourable circumstances to the formation and 
accumulation of petroleum The well was carried 
to a depth of about 856 metres but operations were 
subsequently intemipted by casing breaking at 787 
metres which witn conseijuent water trouble, 
curtailed developments Notwithstanding this M 
Glangeaud regards the results as being among the 
most important and encouraging yet achieved m this 
distnct still an unknown factor as regards oil poten- 
tialities Certainly the oil obtained from the well 
both in quality and quantity, seems to augur well for 
future developments in the area though on general 
geological p'ounds one can scarcely be optimistic as 
to the possibilities of a large field being discovered in 
this region of France 
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The Italian Society for the Advancement of Science 


Italian Society for the Advancement of 
Science is not so ancient in institution is the 
British Association, but its objects are identical with 
those of its elder sister and its methods are in mitiy 
respects the same In its present shape it dates from 
1908, and its twelfth general session was held at 
Catania on April 5 ii Ihis was the first occasion 
on which the Society has visited Sicily and it was 
eiidently a matter of fnendly rivalry between visitors 
and hosts as to which could do most to make the 
meeting a success Naturilly the ancient IJni 
versit'i del Studi of Catania was in the forefront 
with its picturesque and convenient Palazzo in the 
centre of the city and its numerous laboratories ind 
affiliated institutes in other quarters Some sections 
however were lodged in the tniinieipfil buildings 
which overlook the ITmversitv Pia/zi and the open- 
ing meeting was held m the spacious BtHim Theatre 
only a few minutes walk from th it square The 
Italian Soc lety does not share the apprehensions of 
some critics of our own Association in regard to 
imiltipheation of sections ’ it enjoys no less than 
twenty one of these and includes in its scope not 
only the physical biological and statistic il sciences 
but also medical legal, philosophical and histoiical 
studies I his accords with the organisation of higher 
studies 111 the faculties of Italian universities and 
certainly has the effect of bringing i wider diversity 
of members together without evident disadvan- 
tages 

Two other points of contrast with the procedure of 
the British Association may be noticed at this point 
The inaugural address was delivered not by the 
president of the Society, Prof Pietro Bonfante but by 
an honoured guest, the Minister of the Interior Signor 
Gentile who was supported by representatives of the 
ministnes of Public Works and J ustice the War Ofhee 
and by the Admiral of the local squadron representing 
the Italian Admiralty Shorter addresses of welcome 
were given by the president and by Dr Alessandro 
Russo Rector Magmficus of the University but there 
was no specialist presidential address as with us nor 
were such addresses given by the presidents of sections 
The sections being more numerous were more specialist 
than with us and the attendance at them smaller 
There appeared to be no such apparatus of sectional 
committees as we have and the sectional proceedings 
were delightfully informal and correspondingly proht 
able Papers were short and gave the main points 
only, leaving details to be elicited in discussion 
There was little display of specimens or diagrams and 
one could have wished for more frequent illustration 
of objects and sites 

The great vanety of the sections was compensated 
also by the custom (which has been advocated from 
time to time m the Bntish Association also) of group- 
ing sections in three large ‘ classes ” essentially of 
the physical, biological and humanist sciences, and 
devoting quite half of the programme on each 
working day to discourses of general interest some 


delivered to a whole ' class ’’ of sections which 
suspended their section il meetings meanwhile, 
others to ‘ reunited classes i e practically to the 
Society as a wholt These more general lectures were 
admirably done, and in some instances led to ininnted 
discussion exceptionally even to adjourned debate 
and to resolutions addressed to the Society as a whole 
or to the (government As the general scmi general 
and sectional parts of the programme alternated 
b( tween morning and afternoon on diffeicnt days 
there was ample opportunity for local members to fit 
in a fair sampU of the Society s work with their 
ordinary avoc itions 

Exi iirsions and soc t il intercourse w ere not forgotten 
Ihe Ue^to Cottimtssarw gave in evening reception 
the Prefect of C itania gave another there was a 
gala perform itice of Mascagni s open 1 1 piccolo Marat 
eonducted by the composer himself there w is a 
whole day excursion round Etna arranged through 
IheEtnein Kiilway (ompiny and idmirablv organ- 
ised both on the part of the Con^reisi‘,lt and on 
th it of the townships on the route which turned out 
in gala array with school children banners music, 
and lavish distribution of home grown oranges The 
btmeans will long remember this invasion of the 
i( lenlisti of the peninsula nor will the foreign guests 
forget the evident pride and confidence of the 
peasantry m the men who arc doing so much to make 
that terra dt lavoro the paradise which i*- deserves to 
become Another day was dcvot< d to the beautiful 
and histone Syracuse which is easily reached from 
Catania by tram More specialist excursions to 
factories igncultural stations and other locil estab- 
lishments were arranged for those who desired them 
A serious exploration of Etna had to be pojitponecl 
I wing to inclement weather until after the meeting 
but even those who are not mountaineers could 
appreciate the amazing film-record of a mid winter 
climb to the crater nm, and the numerous papers on 
the habits and products of our moiintan which, 
in spite of Its occasional tantrums is regarded with 
a queer mixture of reverence and affection by the 
Catinians ind becomes an object of daily inquiry 
and observance even to the foreign visitor Its full 
glory however is not revealed at Catania for that 
you must go to Syracuse on such a day , cloudless and 
exquisite in form and colour as fell to the good fortune 
of the Congress excursion 

Italian hospitality is proverbial, anil the authorities 
of the Province, of tlu citv of Catania and of the 
University welcomed the Congressistt with open arms 
Visitors and especially foreign visitors, will hot easily 
forget thf many acts of unsolicited attention and 
lourtesy which occurred during their stay, or the 
evident friendliness with which the Italian Society for 
the Advancement of Science is regarded in the locality 
of this year s meeting Not the least durable token 
of this interest is the enrolment m Catania of about 
four hundred new members of the Society 

John I Myrks 


Industrial Paints and the Health of the Worker ‘ 


I T IS unfortunate that a question as to the use or 
disuse of a paint Ovhich is, in essence a matter 
of efficiency ami industrial hygiene, should be com- 



plicated by international and lalxiur politics and by 
trade interests Such has for many years been the 
position o( the white lead question 

In Great Britain, at least the weight of evidence 
IS to the effect that for covenng power and durability, 
especially m exposed positions, there is no white paint 
or paint base equal to white lead The one serious 
drawback to the use of this and of other lead com- 
pounds which are dissolved by dilute acids is tb»i r 
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undoubted poisonous character So impressed were 
the two Departmental Committees appointed in igii 
to investigate the incidence of lead ixiisoning m the 
tivo largest trades concerned with painting — buildings 
and vehicles respectively — that they recommend^ 
that except for speuil classes of work of very minor 
importance the use of paints containing more tlian 
a \ery small percentage of lead compounds soluble 
in dilute acid should be prohibited 

During the War much experience was gained with 
many materials and the mere omission to repaint 
so many buildings and other structures enabled much 
valuable information to be gained In lyji the 
Home Office found that the information collected in 
view of the consideration of the use of lead paints by 
the International Labour Organisation of the League 
of Lations was not m the main in accord with the 
findings of the 1911 comniittces Another Dcp<irt 
mental f ommittee with bir Henry Norman as chair 
man, has therefore reviewed the whole question and 
come to rither ditterent and it may be said more 
reason ible conilusions 

Ihe t ommittee is satisfied that the specific ill- 
nesses of the paint trade are due to lead ixiisoning and 
not, as Sir Kenneth Goadby an<l Prof H L Armstrong 
were inclined to maintain, to the fumes of turpentine 
or other hydrocarbon solvents There certainly 
appears to be little evidence of chronic disease due 
to these substances when used apart from lead The 
f. ommittee considers it to be generally admitted that 
dust from the sand papering of old or new paint work 


IS almost the only cause of lead poisoning The 
mtroduction of a waterproof sand paper and the pro- 
hibition of dry rubbing down bids fair to remove 
this mam cause, and rules as to cleanliness simple 
enough to lie enforceable may dispel minor causes 

Sir Frank Barnes, of H M 's Office of Works, was 
emphatic as to the supenonty of white -lead paint 
over any substitute for outdoor painting of buildings 
Analyses of scrapings from various public buildings 
confirmed the view that zinc oxide coatings h^ 
almost disappeared exposing the old lead pamt 
beneath On the other hand, it must be pointed 
out that leadless paints seem to have given satisfaction 
when used on vehicles 

Great Britain is pledged to brmg m legislation to 
give effect to the decisions of the Labour Organisation 
of the I eague of Nations and the Committee has 
prepared draft regulations accepted by both sides of 
the Joint Industrial Council It seems doubtful, in 
view of much of the evidence whether the prohibition 
of white lead in internal painting should be strictly 
enforced but on the whole the regulations are salutary 
and should reduce the number of cases of It ad poisoning, 
while a system of metlical inspection should prevent 
mild cases from becoming chronic 

I ord Askwith in the / mirs of April 4 points out 
certain international aspects of the question and 
expresses the hope partly on economic grounds, in 
view of the possibility of minimising danger from 
white lead that prohibition of its use for internal 
painting in 1927 may not be enforced 


The Duddell Memorial of the Physical Society 


I N October 1920 the council of the Physiuil Society 
t of 1 ondon decided that Mr W du B Duddell s 
nidiioty should be perpetu ited and invited the 
count il of the Institution of Electrical Fngincers 
and the council of the Rontgen Society to join m 
foiming a committee to collect funds foi the Duddell 
memoriil Ihe following were the members of the 
Memorial Committee so formed Sir William Bragg, 
Sir Horace Dar- 
win, Sir U 1 
Glaztbrook Dr 
R Knox Prof I 
Mather Mr Roger 
1 Smith and IVlr 
Roberts Whipple 
A gratifying re- 
sponse was made 
to the appeal 
nearly 700/ being 
subscribed 

The council 
of the Physical 
Society feeling 
that Duddell’s 
name will always 
be associated with 
the development 
of scientific instru- 
ments has decided 
that the memorial shall take the form of a bronze 
medal to be awarded periodically to those who have 
advanced knowledge by the mvention or desim of 
scientific instruments or of the matenals or methods 
used m thoir construction The interest on 400I 
{invested m 5 per cent msenbed stock) will be given 
to the recipients of the medal 
^t a meeting of the Physical Society held on 
Friday, May ii. Sir William Bragg as chairman of 
the Memorial Committee handed to Dr Alexander 



Rubsell the president of the Society, the dies for 
the medal and the scrip for the investment Sir 
Ruhard Gli/ebrook, speaking also on behalf of the 
siibscrilicrs to the Memorial Fund, dwelt on Duddell’s 
ability and 1 ibour 

Dr Russell in accepting the dies, etc on behalf 
of the Society expressed his pleasure that Duddell s 
work, and esiiecially his work m connexion with the 
Society, should bo 
perpetuated by a 
memonal of this 
kind 

The medal (Fig 
i), which 19 m 
bronze, was de- 
- signed by Mrs 
^ JIary G Gilhck 
The obverse shows 
the head of Dud- 
dell m profile, with 
his name ‘William 
Du Bois Duddell" 
wntten above it 
Ihe dates of his 
birth and death 
Physical Society ol London to — 1^72 ^d I917 
iGlentiftc tastnuneotsac ot the — are placed in 
Roman characters 
horizontally 

across the medal The artist has succeeded in 
showing in a striking manner the alert energy of 
Duddell as well as the erectness of his carnage 
The reverse represents the quest of science for 
knowledge, a syrmbohe figure, tiirowing light on the 
mysteries of the earth Above the figure the words 
'■ The Physical Society of Ixmdon " appear, while 
below is the motto " Rerum naturam expandere," 
r tranaiQ+aA " To clucidate the 


Ited periodically by 
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The Sir Ralph Forster Tablet at University 
College, London 

A/ISCOUNT CHELMSFORD. chdirni<in of the 
• University College Committee imvtilKl in the 
presence of a distinguished HKliencc representative 
of chemical teaching and of chemical industry a 
marble tablet placed in the hall of the ( hemistry 
Laboratories at University College to commemorate 
the mumfacent donations made by Sir Ralph I orster, 

Bt , towards the erection and equipment of these 
laboratories 

Lord Clulmsford, in his opening speoih referred 
to the old Chemistry I ahoratones trected in 1871 
by the late Prof Alexander Williamson which though 
in their time the latest thing in i hemical labor itorus 
had proved quite msiiflKient and midetpiatc botn m 
space and m equipment They had nevertheless 
proved the scene of some of the greatest discoveries 
made by the late Sir William Ramsay ably supported 
bv Prof Collie Prof Bilv and Ih-of Travers He 
recalled how Sir Ralph I orster had intervened at the 
last moment with a contribution of 4500/ just two 
days before the option for the purchase of the present 
site of the t hemistry Laboratories was to expire on 
January 31 ryii At a later date when the question 
of the funds for the erection and cquipinenl of the 
buildings irose Sir Ralph horster hid again come 
forward this time with a donation of 30 000/ Lord 
Chelmsford dwelt upon the need for private bene 
factors to carry on the work thus begun and men 
tinned that i sum of 1 5 000/ is still iiteilecl to complete 
the physical chemical equipment and the electrical 
installation m the new laboratories 

Ihe Vice Chancellor of the University of London, 
Mr H J Waring speaking in the name of the Sen ite 
of the I'mversity, expressed to Sir Ralph borster the 
gratehil thanks of the University for his striking and 
timely mumfaccnce The Vice Chancellor developed 
further the theme already mentioned by I ord Chelms 
ford, namely, the urgent need for priv vte benefactors 
for university education in this country to supple 
ment the funds devoted to umversity education by 
the Treasury through the University Grants Com- 
mittee 

Prof J Norman ( ollie gave an interesting account 
of the conditions which prcvailecl in the old Chemistry 
Laboratories when Sir Wilh im Kamsav and he began 
their work there in 1887 and referred to the work 
which had been carriecl out m those laboratories 
durmg the time when Sir William Ramsay and himself 
had worked in them from 1887 until 1912 

Sir Ralph Forster replied expressing his deep 
appreciation of the recognition given to his help by 
the perpetuation of his name in connexion with 
University College He expressed his sense of the 
importance of the work which is being earned on at 
Umversity College, not only in chemistry but also in 
Other branches of study Sir Ralph Forster explained 
that from his earliest days he had lieen deeply im- 
pressed by the need for providing the best facilities 
for university education for young men of promise, 
especially m science, and that it was this feeling 
which led him to come forward and supplement 
the efforts which Avere being made at Umversity 
College for the provision of chemical laboratories of 
the best and most up-to-date character 

After the speeches, the company adjourned from 
the large Chemistry Theatre to the Hall of the 
Chemlsti^ Laboratones, when the unveiling was per 
formed by Lord Chelmsford The tablet, which was 
designed bv ITof F M Simpson, is of white marble 
surrounded by a green marble border It bears the 
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inscription ‘‘ Ihe Ralph Forster Organic Chemistry 
Lalxiratory, so named m griteful recognition of the 
generosity of Sir R ilph I orster, Bt MCMXI ’ 


Cinema Film of the Total Eclipse of the Sun 
at Watlal, Australia, September 21, 1922 

''I'HERE have been in the past slvli il pinpimls to 
^ take a cinema film of a toUl t dipso of the sun 
but the first rt il outcome of thise proposils is the 
film now bung shown at the Royal Albert H ill I he 
pictures illustiatc the cxpcricnics and the work of the 
astronomers of the expedition under Prof W W 
CimjilKlI to Wallal on the north west coast of 
Austiaha from the time they left Perth until after 
the eclipse 1 he journey to Broome w is made 
on the SS Charon ind iftciwanls on the lugger 
Guvmlohnt lowcel by a lightlioust tender to Ninety 
Mile Beach On iccount ol 1 he great rise ind fall of 
the. tides the ship had to anchor five milts out, and 
the astion miers with all their baggage had to be 
lauded in ho its through the surf 1 lie t qmpment was 
tlien ti insjxnted on donkev waggons to the site 
selected for the cinq) anel in tins woik the ahongiiial 
inhabit mis of the <oiiiiti\, be)th men ind women, 
give eonsidcralilc assistance Ihe large amount of 
dust which rose m clouds wlierevcr there was any 
work being eleme caused gie at inconvenienci Never 
theless i large t imp was soon set uj) and the issem 
bling of the mstrununts coinmcnceei The jiroccss of 
erection of the tower tclcseopt and eif the cquatonils 
aiicT ceeleistits is well as the varuius rehearsals in 
I hanging plates anel uneovcring object glasses are 
well illustrate <1 Ihe part of the lilin showing the 
sol ir eorona is good umsideimg tint it w is taken 
with a cinema lens, but a better picture could easily 
be e onstrueteel from the negativ cs taken bV the eclipse 
pai ty 

Ihe film will enable those who are interested in 
scientific werk to appreciate the ailliculties which 
ellipse observers often have to fan large and 
(umbersome instruments have to bt transposed long 
distaiias and otten erected m almost inaccessible 
places w htie little or no skilled lalxiur can be obhimed 
The conditions at W allal w lie probibly more difticult 
than usual but were biavelv faced ind overeomt 
A wireless apparatus was erected to keep the eclipse 
jiirty in tommumeation with tilt outside world and 
a weekly aeropline service was instituted Ihe him 
is well worth seeing by those interested m the work 
of scuntihc expeditions It would have been too 
niiu h to expect that a film of this kitui taken under 
such difficult conditions would come up to the 
standard of the hlms produced by special actors in 
artificial conditions However the fact that the 
actual work of the astionomers is interspersed with 
pictures illustratmg the life of the natives should 
make the film one of more generil interest With 
these additions the showing of the film takes a little 
over in hour 1 he attempt to produce a film showing 
the actual work of a scientific expedition is one which 
deserves every encouragement and wo wish it every 
success 


University and Educational Intelligence 
Birmingham — Applications are invited for the 
James Watt research fellowship in the thermo- 
dynamics of mternal combustion engines Parti- 
culars of the fellowship, which is of the annual value 
of 220I may be obtained from the Dean of the 
Faculty of Science of the Umversity The latest date 
for the receipt of applications is May 31 
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Cambridge —1 he University proposes to confer 
honorary degrees on Viscount Grey ot Fallodon I ord 
Plumer the Rt Hon Stanley Baldwin, Chancellor 
of the Fxchequer, Sir Aston Webb president of the 
Royil Academy Mr M C Norman governor of the 
Bank of FngUnd Sir Arthur Fvans Prof H A 
Lorentr, Dr W H Welch and Prof Niels Bohr 

The vacancy in the newly founded professorship of 
animal pathology is announced 

London — Notice is given that applications for 
grants from the Thomas Sinvthe Hughes bund for 
assisting medical rescan h must be sent not later than 
June 15 to the Academic Registrar University of 
London South Kensington S W 7, accompanied by 
the names and addresses of two references 

Manchistir — I he council has appointed Mr L 
J Mordell as Ficlden profcssoi of pure mathematics 
as from September next Mr Mordell, who was 
awarded the Smiths pri/e in 1912, has won a high 
reputation as an investigator m the theory of num- 
bers and has been invited by the University of 
Chicago to deliver a course of lectures in that subject 
during the present summer 

1 ord Crawford has been nominated as Chaticellor 
in succession to I-xird Morley of Blackburn 

Wi learn from the dime? that the University of 
Cracow has conferred on the K irl of Balfour the degree 
of Doctor of Philosophy and the I’olish Minister who 
was accompanied by Prof K Dyboski {representing 
the Senite of the Universitv) recently called upon 
Lord Balfour to present the diploma 

Thl Society of Merchant Venturers Bristol offers 
for competition hfteen scholarships tenable in the day 
classes of the faculty of engineering of the University 
of Bristol, which is provided and maintained in the 
College Candidates must be not less tlian seventeen 
years of age and must have matriculated The 
scholarships provide free tuition one is open to 
pupils in secondary schools three are restricted to 
pupils of secondary schools m Gloucestershire 
Somerset and Wiltshire ten are restricted to the 
sons of ofheers 111 His Majesty s service who were 
killed in the War and one is restricted to a son of a 
citi/en of B6lhune who has passed either the B 6s L 
or the B 6s Sc examination A War memorial 
scholarship is also offered, with a preference to a 
candidate w ho needs pecuniary help and is the son of 
a former student who lost his life during the War 
Further particulars can be obtained from the Regis 
trar of tiie Merchant Venturers lechnical College, 
University of Bristol 

The programme of the summer meeting arranged 
by the University of Oxford Delegacy for the Exten- 
sion of Teachmg, to be held on July 27-August i6, 
contains a noteworthy list of lectures The mam 
subject of study will be Universities, Medieval and 
Modern, and their place in National Life, and in 
this connexion there will be lectures on various 
universities, on the relation of the university to the 
State and to the community, and on the place of 
science in university study, the last by Prof H H 
Turner The special economic subject of the meetmg 
wiU be The Social and Economic Problems of 
English Country Life,’ and Sir Daniel Hall js givmg 
an introductory lecture on " Agriculture and the 
Community " Among the lectures m this course is 
one by Prof W Soramerville on " Grasslands ” Pro- 
vision has also been made for a special course on the 
methods of research m organic chemistry The course 
h^ beeif Wranged to meet the wishes and needs of 
the science teachers m secondary schools, and will 
be under the supervision of Dr F D Chattawsy 
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Inquiries should be addressed to the Secretary of the 
Delegacy, Rev F E Hutchinson, University Exten- 
sion Delegacy, Examination Schools Oxford, and 
marked " Summer Meeting ’ 

In Nature of August 26 p 298, reference was 
made to the department established by the University 
of Calcutta for the study of pov erty and particularly 
unemployment from a purely scientific point of view 
apart from class or political bias of any kind We 
have now received from the department the first two 
of a scries of lectures by Capt T W Petavel principal 
of the Kasimbazar Polytechnic Institute, on The 
New Social Question ' — the question namely how 
to apply quite practically and as a matter of 
business ' those principles of co-operation in industry 
which socialists have proposed to apply by establishing 
State socialism The lecturer restates the " Deserted 
Village problt ni which is of special interest at the 
present tune in India There are as \et compara- 
tively few town dwellers but there is a steady and 
increasing drift from the country districts to centres 
of manufacturing industry and the problem of unem 
ployment of middle class tovvnspoople is icute The 
lecturer suggests that a solution can be found m a 
system of combined field and factory labour colonies, 
the homesteads being located along radial lines of 
comniunic ition converging on the factories The 
first step IS to be the establishment of schools com- 
bined with farms and workshops within eisy reach 
of towns A substantial amount of the pupil s time 
at school would be devoted to productive work Ihe 
Vice Chancellor of the University and many other 
rominent citizens of Calcutta were so impressed by 
apt Petavel s arguments that they issued an appeal 
last year for support for such a scheme 

The report of the University of Leeds for 1921-22, 
issued recently deals with a number of tojnes of 
more than local interest It includes a record of 
resolutions passed in January 1922 at a conference 
at I-eeds of the six universities of the midlands and 
north of England defining the factors of university 
evolution which ought m the opinion of the confer- 
ence, to be considered before any institution is 
raised to the status of a university and formulating 
opinions regarding several other questions of uni- 
versity policy Tlie resolutions were submitted to 
and discussed with the University Grants Committee 
There is also a copy of an important letter addressed 
by the same universities jointly to the Prime Minister 
in December 192 1 stating the case against the reduction 
of the Treasury grants to universities and university 
colleges m Great Britain Appended to this is a 
comparative table of grants by local education 
authorities to each of the six universities in 1913-14 
and 1921-22 It shows increases amounting in the 
aggregate to nearly 100 per cent — from 74,000/ to 
136 000/ — the most striking being in the grants 
to Durham (5501/ to 16,346/ ) and Sheffield (17,226/ 
to 39 691/ ) The number of full-time students at 
Leeds m 1921-22 was 1646 — ^the highest on record 
and ISO per cent higher than m 1913-14 Reviewing 
the llmversity’s finances, it is stated that raising 
the fees payable bv students has for the tune being 
saved the situation, but that a considerable falling 
ofi m the number of students must be looked for 
partly owing to the departure of the ex-service 
students and partly on account of the limit placed 
by the Board of Education on the number admitted 
to tlie Training Department Among developments 
at the School of Medicine the report mentions the 
institution of a Diploma in Nursing, and claims that 
Leeds is the first university in this country to intro- 
duce such a diploma 
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London 

Ro 7*1 Sodetj, May to— A Fowler The senes 
Sj^tnim of trebly-iomsad sihcon (Si IV) N»merous 
rtSw lines of sihcon have been observed and have 
been classified in four groups representing successive 
stages of ionisation They have been designated 
Si I, Si II, Si III, and Si IV The spectra consist 
alternately of tnplets and doublets, and the senes 
constant has successive values N. 4N, 9N, and r6N 
Fof the senes of Si IV the series constant is 16N 
The spectrum 13 similar to that of neutral sodium 
Na 1 Including Paschen’s recent work on AI III 
and the author s previous work on Mg II, which 
also have spectra similar to that of Na I, data are 
thus available for the companson of the spectra 
given by four similarly constituted atoms, which 
differ mainly in the charge of tlie nucleus The 
highest limit of the Si IV system is 364 117, corre- 
sponding to an ionisation potential of 40 6 volts — 
Sir R RobSrtsCn and W. E Garner Calonmetry 
of high explosives A calonmetnc bomb was devised 
in which high explosives could be brought to true 
detonation under comparable conditions as regards 
density of loadmg and confinement without using 
a large quantity of explosive In an explosive 
balanced in respect to total combustion where it is 
possible to calculate values for heat of detonation 
and volume of gases the results agree with theoretical 
calculations Ihe mfluence of the higher heat of 
formation of phenol with respect to toluene is reflected 
in the similar values for heat of detonation of trmitro- 
phenol and of trinitrotoluene although the latter 
has much less okygen for its combustion The 
nature of the products, and the effect of conditions 
under which detonation is earned out on heat 
generated, and gaseous reactions involved chiefly 
with regard to liberated carbon, are discussed — 
H S Hele-Shaw Stream-hne filter Very thin 
films of coloured liquid, or liquid containing matter 
in very fine suspension either lose tlieir colour m 
one case, or become deprived of their suspended 
matter m the other, on entering such thin films 
In the new form of filter, sheets of paper made 
impervious to the fluid containing the suspended 
matter are arranged m a pack By perfotating the 
pack with a large number of holes it is possible to 
get the equivalent of a number of sources and sinks 
This was obtained' by using high pressures, so as to 
force the matter from one row of holes acting as 
sources between the interstices of the pa^r, to another 
row of holes, each hole in the latter acting as a sink 
Filtration can be made sufficiently rapid for actual 
hse The colouring matter of various dyes, from 
what were apparently complete solutions, can be 
removed, ana substances Uke peat - water rendered 
clear and colourless — F W Aston A cntical search 
for a heavier constituent of the atmosphere by means 
of the mass-spectrograph The residues absorbed in 
charcoal from more than 400 tons of air were dealt 
with Analysis with the mass-spectrograph nves a 
fiel^tive result and indicates that such an ^ment 
certainly does not exist to the extent of i part m 
10** of air, and probably not to the extent of i part 
max io‘* parts ,iot air by volume Famt bands 
observed m the lisgion corresponding to masses 
t jo and 260 were found The first iS duetto a complex 
module of mercury witii a multiple charge, but 
ccmchiBion is reached in the case of ihe other 
Hie results of the experiments are not m accordance 
Wjih tile ptesente of molecnla^ krypton ^and xenon 
« & ^ air, recently suggested — H E ArmsUong, 
Ofigin of osmotic effects IV — Hydrbno- 
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dynamic change m aqueous solutions " Water *’■ 

IS a complex saturated with the gas Hydrttt**, OH». 
Pnmanly, hydrone is the sole potentially " active*^ • 
constituent, but it becomes actually active only under 
conditions which suffice to determine electrolytic 
change Ihe vapour pressure either of water or of 
a solution is the measure of the proportion of free 
hydrone molecules present in the liquid Although 
the vapour pressure is lowered in the presence of 
any solute the solution acquires attractive properties 
The mtemal activity is increased while external 
activity is diminished The effect produced may be 
asenbed to an interaction of molecules of the solute 
and those of hydrone hrom non-electrolytes (under 
the mfluence of conducting impunty) a simple hydrol 


only a single molecule of hydrone 


is formed M^ 

^OH 

being ■ distributed upon the molecule of the solute, 
whatever its magnitude In the case of potential 
electrolytes a reciprocal interchange of radicles of 
salt and hydrone is to be postulated Not only is 
the solute nydrolated, but it is also distributed upon 
hydrone, the salt X'R' giving rise initially to the 
reciprocal systems 

/H /R 

R XC and H,OC 

\OH \X 

As the concentration is lowered, under the influence 
/H 

of hydrone the complex R is more and more 

^OH 


converted into hvdronol, H, 0 ' 


Ultimately the 


solution contams the solute only m the form H ,0 


'^X 

together with an equal number of molecules of 
hydronol The ‘ distributed ” reciprocal complexes 
including hydronol, are the electro chemical agents 
m a solution The negative radicle in such complexes 
has greater residual affinity than it has m the original 
simple molecules The osmotic pressure manifest m 
an aqueous solution is the pressure exercised by 
the extra molecules of hydrone attracted into it 
by the distributed” complexes, one by each com- 
plex, acting as though they were present m the 
gaseous state In short, osmotic pressure developed 
within an aqueous solution whatever the solute has 
its origin m one and tlie same cause and is properly 
spoken of as hydrono-dynamte — if the word be per- 
missible indeed, this tenn may be used as expressive 
of the general activity of water, electro-chemical and 
osmotic — H E Armstrong Electrolytic conduction 
sMucl to an attempt 886) to apply a theory of residual 
affinity Referrmg to the distmction which he drew in 
1886 between simple and composite electrolytes — tlie 
former being electrolytes per se, the latter solutions 
of “ salts ” — the author directs attention to the 
diverse behaviour of the silver and lead haloids on 
electrolysis the current being earned, as it were, 
by the metalhc ion of the silver and by tlie halogen 
of the lead oompound The conclusion is drawn 
that the salts of the two metak differ m structure — 
perhaps thus 

Ag Ag Ag Cl, Cl, Cl, 

I^I%I Pb — Pb-P6 

I — I — i I^b — Pb — 

Ag Ag Ag Cl, Cl, Cl, 

The assumption is made that tite prlmanly active 
umt is the fundg«t«atal and that iba 
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circuit IS tormed by these molecules being coupled 
with (distnbuted at) the electrode face and with the 
' complex molecules A similar interpretation is 
applied to aqueous solutions — R W Wood and 
A Ellett On the influence of magnetic fields on the 
polarisation of resonance radiation In the case of 
the resonance radiation of mercury and sodium 
vapour, strong polarisation of the light can be pro- 
duced by weak magnetic fields properly orientated, 
and the polarisation of the light normally present 
can be destriwed by a magnetic field in a certain 
orientation The field strength necessary for the 
destruction of the mercury vapour polarisation is 
less than one Gauss — W G Palmer A study of the 
oxidation of copper and the reduction of copper 
oxide by a new method A film of copper about 
i/iooo mm thick is prepared by chemical means on 
a china-clay rod, which is then clamped in a circuit 
carrying a small current at constant E M F The 
film IS oxidised at i3o°-2io° C with gaseous oxygen 
at pressures up to i atmosphere and the rate of 
oxidation determined by measurements of the 
resistance of the film The rate of oxidation is 
proportional to the second power of the amount of 
metal in the film and for pressures up to 300 mm , 
to the square root of tlie oxygen pressure Between 
170° and 190° C the temperature-coefficient of the 
oxidation is negative owing to the simultaneous 
oxidation of cuprous oxide first formed When 
hydrogen or carbon monoxide is mixed with the 
oxygen the rate of oxidation is greatly enhanced 
after a short initial period In the reduction of 
copper oxide by hydrogen and by carbon monoxide 
both gases are aclsorbed on tlie metal and reduce 
adjacent oxide but with hydrogen the water formed 
also adheres to the metal The rate of reduction 
in Ixith cases is directly proportional to the amount 
of metal present an additional term m the case of 
hydrogen representing the action of the water — 
E A Fisher Some moisture relations of colloids 
II — Further observations on the evaporation of 
water from clay and wool The curvature occurrmg 
in the evaporation curves of clay soils formerly 
attnbuted to shrinkage is not found with ball clay 
although this substance also shrinks on drying 
This type of curvature appears only in the evaporation 
curves of such materials as soils, which are mixtures 
of colloidal and non-colloidal substances and is due 
to the simultaneou > evaporation of imbibitional water 
held by the colloidal and of interstitial water held as 
water wedges between the soil grains The former 
evaporates at a practically constant rate, while the 
latter evaporates at a rapidly diminishing rate The 
linear rate-curve of wool is not inconsistent with a 
real shrinkage occurrmg, although no such shrinkage 
has been demonstrated 

Faraday Societjfc April 33 —Sir Robert Robertson 
in the chair— TI Shaxby and J C Evans On 
the properties of powders the vanation of pressure 
with depth in columns of powders In the theoretical 
section an approximate mathematical solution is 
given of this problem for the case of powder in a 
cyhndnckl tube and m the absence of external 
pressure and where the surfaces of equal pressure 
are plane The following equation is arrived at, 
^ =^m( I -«■*'), where p is the pressure at depth x, 
Pm IS ^ivalent to pgRjzc and n to 2c/R , p being 
the masSjaK^^nmt volume of thp powder, R the 
radifis of me tube, and c a constant depending on 
the coeflicient of friction In columns of lead shot and 
of powden the absolute value of the pressure appears 
to depena on the state of paclang of the column, 
and the resulting shape of the equal-pressure surfaces 
— E E Walker On the properties of powders 
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(i) The compressibility of powders The resistance 
offered by powders to static loads and to blows from 
a fallmg weight has been investigated (2) The 
distnbution of densities in columns of compressed 
powders Local densities in columns of compressed 
powder have been measured, and from the form of 
the density gradient curve the distribution of 
pressure in a column of compressed powder has been 
deduced — E K Rideal On the rate of hydro- 
genation of cinnamic and phenyl-propioUc acids 
Solutions Of sodium phenyl-propiolate and sodium 
cmnamate undergo hydrogenation at equal rates of 
hydrogen uptake in the presence of palladium sol 
in large quantities The rate of hydrogenation is 
governed by the rate of supply of hydrogen to the 
palladium in the liquid and is proportional to the 
square of the shaking speed the reaction velocity 
bemg of zero order Both old and fresh sols com- 
mence reaction with a velocity curve of zero order, 
but terminate in a reaction velocity curve of the 
first order The salts undergoing hydrogenation as 
well as the hydrogen are adsorbed The adsorbed 
salt remains on the surface until completclv hydro- 
genated , thus the rate of hydrogenation of phenyl- 
propiolate IS the same as that of the cmnamate, the 
former taking up two molecules of hydrogen in the 
same time as the latter takes up one -Leonard 
Anderson Note on the coagulation of milk by acid 
Addition of hydrochlonc acid to milk of various 
dilutions causes precipitation of casein the amount 
of precipitation increasing with increasing amounts 
of acid until a maximum rate of settling of the 
casein occurs which is inversely proportional to the 
dilution of the milk The fat globules are mechanically 
earned down by the casein curd \t higher con- 
centrations of atid the casein goes into solution 
again, and at still higher concentration is again 
precipitated this is tlie salting out of the casein 
chloride by hydrochlonc acid Emulsions of benzene 
and olive oil in casein solution behave m an analogous 
manner to milk with respect to acid and atoli 
Casein is probably the protective agent for the 
particles of fat in milk — A Taffel The temperature 
of maximum density of aqueous solutions The 
decrease in the total volume which occurs when 
I gram of a substance is dissolved in water at a 
definite temperature has been termed tlie " solution- 
contraction for that substance at that temperature 
and concentration Solution-contraction increases as 
the temperature at which solution is brought about is 
lowered With methyl ethyl, and propyl alcohols, 
the solution-contraction decreases with the tempera- 
ture The temperature of maximum density of the 
solution 13 below 4° C The specific effect of ions 
and molecules on the depression of the t m d of 
water results from their specific solution-contraction 

Zoological Society, April 24 — Prof E W MacBride 
vice-president, in the chair — Baron F Nopesa On 
the origin of flight in birds — E C Stuart Baker 
Cuckoos’ eggs and evolution 

Royal Microscopical Society (Industnal Applications 
Section), April 25 — Prof F J Cheshire, president, 
m the chair — W N Edwards The microscopic 
structure of coal The study of the microscopic 
structure ot coal, though dating back to Henry 
Witham (1833), niade rather slow progress until 
recent years owmg to the difficulty of prepanng thin 
sections Much detailed work has now been done 
by Lomax, Hickling, Stopes, Thiessen, and others, 
which has considerably widened our knowledge of 
the mode of formation of coal, and has important 
economic beanngs on questions of fuel economy, 
seam correlation, spemtaneous combustion and m- 
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flammability of coal dust Stopes recognises four 
fatrly distmct constituents witli different physical 
and chemical charactenstics m bituminous coal 
The " anthraxylon of Thiessen, regarded as being 
denved from wood rather than from general plant 
debns, seems to correspond on the whole to the 
clarain of Stopes, whose classification is based on 
present constitution rather than probable denvation 
Physical Society, April 27 — Dr Alexander Russell 
in the chair — J W Ryde and R Huddart (Research 
Staff of the General Electric Co ) The analysis of 
bubbles in glass In order to distinguish bubbles 
generated by chemical action in glass from those 
introduced by mechanical processes spectroscope 
tests are made for the presence of nitrogen To 
hberate the gas from the bubbles a specimen of the 
glass is placed in one limb of a quart? U-tubc contain 
ing mercury , the glass is heated and disintegrated 
by sudden cooling, the tube being plunged into cold 
water at the same time that the mercury is thrown 
on to the glass — II P Waran A simple regcneiativc 
vacuum device and some of its applications Residual 
traces of air foul the vacuum above the mercury 
column in syphon gauges and other devices A bent 
capilhry tube ending in a bulb attached to the top 


of 


_ siphon gauge will remedy this It enables the 
to DC puAed n ' " 


repeatedly into the vacuum of this 

bulb, the mercury at the bottom of the capilliry 
preventing the subsequent return of the air The 
device is regenerative in the sense that irrespective 
of my progressive fouling of the vacuum .1 fresh 
air-free vacuum is dutomatically created by it eveiy 
time It is brought into action — H Shaw and F 
Lancaster- Jones Application of the Edtvos toision 
balance to the investigation of local gravitational 
fields In view of the sensitivity of the balince, 
which measures derivatives of gravity of the order 
of IO-* CGb units it was anticipated that a 
gravitational survey of the laboratory would disclose 
the varying effects of the neighbouring masses of the 
walls pillars etc The consistency of the results 
obtamed at each station and their general agieement 
with the calculated effects exceeded expectations 
as the local gravitation il field varied so rapidly that 
the theoretical assumption of a uniformly varying 
field m the neighbourhood of a station was obviously 
vitiated— L F Richardson An electromagnetic 
inductor Iwo bicycle wheels arc mounted vertically 
and co-axially, and are driven in opposite directions 
by a 4-volt motor, the driving band bemg constituted 
by an endless wire The electromotive forces 
generated by toe revolution of the wheels m tlie 
earth’s field are thus added, the nms of the wheels 
h eW electncally connected through the driving wire 
The speed of toe wheels is found by counting toe 
revolutions against a stop-watch, one of the spokes 
marked for this purpose, and from this speed 
and W length of a spoke the E M F can be found 
in terms of H — F LI Hopwood PuWrich s experi- 
ment demonstrating time-lag in vision The bme-lag 
m visual perception is greater for dimly than tor 
bnghtly illuminated objects A pendulum carrymg 
a «ow lamp at its lower end swings over a second 
glow lamp fixed immediately below the mid jMsition 
of the swmgmg lamp Both are viewed with^c 
eye, wlnle m front of the other eye a metal disk 
perforated at its centre is placed The TOndulum 
then appeals to be a conical instead of a plane 
pendulum, toe apparent direction of rotation chang- 
Miff when the disk is transferred from one eye to the 
Other The image seen by the 
corresponds to an earher position of the swmgmg 
latQp ihBxx does the image seen by the free eye, m 
con&quence of the greater tune-lag in the former case 
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Paris 

Academy of Science,, April 23 — M Albm Haller 
m the chair — Hcnn Lebesgue The singularities of 
hainionic functions — G Blgourdan The propaga- 
tion of Hertzian waves over great distances the 
order of magnitude, in time of the perturbations 
of the propagation An analysis of the measure- 
ments obtained at five observatories of the time taken 
by the 300 rhythmic signals (about 4 m 53 sec ) sent 
out by toe military wireless station at Pans each day 
Ihe observed times arc not affected by the atmo- 
sphenc perturbations nor by the receiving apparatus 
—A deGramont The use of the oxyacetylene blow- 
Dipe in spectrum analysis Applications to miner- 
alogy Compared with the oxyhydrogen or oxygen- 
coal gas flames there are more lines in the spectra, 
and the time of exposure can be shortened 
ductions of flame sjxsctra obtained by this method 
from chromite oligiste, and lepidohte mica are given 
~r Guichard The triply indeterminate ‘sysbsiM 
of 11 circles — L Cuinot and L Mercier The flight 
muscles m the winged forms of Drosophila meiano- 
gaster — N Gunther An auxiliary theorem —Paul 
Livy The ipplication of the derivative of non- 
integril order to the calculus of probabilities — 
Rend Lagrange Vaneties without torsion —Maurice 
Frichet The distance of two ensembles — Alt 
Guldberg I he problem of drawing from lottery urns 
—Stanislas Millot The piobabihty of the existence 
of biological laws —D Riabouchinski The paradox 
of d Aleml)ert-M Sudria The determinabon of 
the ixjsition of flexure m a bent beam — \ Leduc 
A new equation of state for gases The expression 

which IS based on compressibility experiments 
between i and 2 atmospheres only has been ipplied 
to the results of Amagat for carbon dioxide Over 
a pressure range between 31 and 100 atmospheres 
and at temperatures from 0“ C to 100'" C the 
differences between the expenmenWl result and that 
calculated from the above equation do no' exceed 
I o 6 per cent — Hector Picheux The magnetism 
of nickel Magnetic measurements are given for 
three samples of nickel (the analyses of which are 
Riven) without heat treatment, after tempering and 
after annealing —Nicolas Perrakis Contribution to 
the cryoscopic study of binarv organic mixtures 
An account of a cryoscopic study of the systems 
phenol-ctoyl alcohol o-crcsol ethyl alcohol phenyl 
ether ethyl alcohol benzene-methyl alcohol, benzene- 
isopropyl alcohol and benzene normal-butyl alcohol 
— E Darmois The action of molybdic acid on toe 
rotatory power of the tartanc and mahe esters 
An account of the changes m rotatory power pro- 
duced by toe action of aqueous solutions of molybdic 
acid and alkahne molybdates on methyl tartrate 
and ethyl malate —Victor Henri The production 
of narrow bands and wide bands m the absorption 
spectra of bodies in solution and in the state of 
vapour A study of the conditions under which a 
modification of the structure of an organic substance 
causes the cliange from a line absorption spectrum 
to a band spectrum For molecules containing only 
one double linkage the first postulate of Bohr does 
not apply and toe second postulate alone holds , 
for molecules with two neighbounng double bonds, 
both postulates apply, the first being determined by 
toe existence of an electric polanty m the molecule 
— M Sauvageot and H Delmas Temperme extra 
soft steel at a very high temperature A nuld steel 
containing o 09 per cent of carbon was tempered 
m water, startmg with temperatures from 950* C 
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up to 1450® C There waa a rapid increase m the 
elastic hmit, resistance and hardness, as the tempera- 
ture rose — E Blaise Syntheses by means of 
the mixed o-ketone rmc denvatives — Marcel Godchot 
The oxidation of r 3 4-dimethylcyclohexaaone and 
the synthesis of cyclopratane diketones The oxida- 
tion of the above ketone with potassium permanganate 
gives a good yield of 7-methyl-»-acetyl-valenc acid 
The ethyl ester of this acid, treated with powdered 
sodium ethylate in ether solution gives o-acetyl- 
/ 3 -methylcyciopentaaone The latter, bemg a fi- 
diketone, forms a sodium derivative capable of 
reactmg with alkyl iodides — Raymond Delaby The 
action of mixed organomagnesium compounds on 
the epibromhydrln of ethylglycerol — M Caille and 
E Viel A new reagent for alkaloids and the prepara- 
tion of the iodostibmates of these substances in the 
crystallised state The reagent consists of a slightly 
acid solution of antimony chloride with potassium 
iodide One part of qumme m 100,000 can be 
detected it forms a yellow precipitate The method 
appears to be equally sensitive with other alkaloids 
By a suitable treatment the alkaloid can be recovered 
from the precipitate unchanged —A Mailhe The 
decomposition of the formamides of the fatty amines 
Isoamylformamide vapour, passed over nickel at 
360° C gives a mixture of isoamylamme and isoamyl 
nitrile — M E Denaeyer The rocks of Adrar des 
Iforass and Ahaggar Two salient facts are shown 
by the study of the rocks from the central Sahara, 
their crushmg related to the existence of the Saharan 
folds and the existence of alkalme amphibole granites 
These rocks mark a new extension towards the west 
of the hmits of the alkaline petrographical province 
of the Tchad — E Chaput and E Pemaux The 
existence of Albian sands and calcareous pudding 
atones on the hi^ plateaux of the Cdte-d’Or — Ldon 
Bertrand The Proven5al sheets to the east of the 
lower valley of the Var — L Barrabt The trans- 
ported origin of the Lias massif situated to the west 
of Narbonne — Paul Corbin and Nicolas OulianoR 
The Mesozoic of Prarion (Arve valley) — A Allemand- 
Martin The Phocene of the Cap Bon peninsula 
(Tunis) — Henn Coupin The morphological nature 
Of the head of the cauhflower The head of the 
cauliflower is not formed by flowers, but by stems 
arrested in their development This arrest is of 
tetratological not parasitic, ongin — R Chavastelon 
A method for the preservation of wood A solution 
of copper bichromate is recommended and instruc- 
tions for Its preparation are given Wood thus 
treated is very resistant to the attack of moulds — 
Fred Vlis, Mile G Achard, and Dj Prfkelmaler 
Some physico-chemical properties of the constituents 
of the egg of the sea urchin — E Leblanc Ej^n- 
mental acerebellation in hzards — J Gautrelet Shock 
and parasympathic reactions — A PoHcard The 
histochemical diction of total iron m tissues by 
the method of incineration The section is ashed 
and the iron detected by the colour of its oxide under 
the microscope— C Levaditi and S Micolau The 
mode of action of bismuth m trypanosomiasis and 
spinllosis 
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The Pasteur Institute 

F RANt h IS occupied this week with the celebration 
of the centenary of Pasteur’s birth We, in Great 
Britain, have made but a poor thing of the occasion It 

IS true that wc have praised Pasteur, and published our 
rei ognition of his work , but then has been nothing to 
show that he takes a foremost plaie in our national 
imagination That is the worst of being an island 
We ire very proud of Sliiktspeare, but we arc slow to 
admit foreigners into his company , yet our national 
gratitude toward Pasteur, so far as it is possible to com- 
pare men so unlike, ought to be even more certain than 
our gratitude toward Shakespeare It is strange and 
disgraceful that wc have not yet set up a monument 
to Pasteur in I ondon Indeed, we have not even 
inscribed liis name on any building to remind every- 
body of our national debt to him 
Things hive been done better in France It is 
possibU that the worship of Pasteur has gone too far, 
in the “ filming ” of him This film was exhibited at 
the Jubilee meeting at the Sorbonne, on December 27 
last There ire really three films one to popularise 
some scenes of Pasteur’s life, ind l,vo for the more 
o\ ict teaching of schools and institutes L’ Illustration 

for Mmh 31 gives a delightful account, with many 
pictures, of these films DoubtUss we shill see them 
in England Meanwhile, some of us have sgen Pasteur 
“ staged,” and admirably acted by M Guitrv 
Men and women of science may or may not stand 
the test of acting , but Ihcv ire not intended for 
“ filming ” lake some names at random — \ewton, 
Darwin, Lister, Kelvin films “ featuring ” them would 
be nightmares Besides, the whole meaning and beauty 
of their work would be left out Their work began m 
them, but did not stop there , it beeame the work of 
their followers , it took many shapes, and was ex- 
tended into many new fields ot thought and of action 
So with Pasteur’s work he founded his kingdom 
in every country of the world , his influeni cs are 
every wliere , and that saying of his, in the last year 
of his life “ Pant de ehoses encore a travailltr,” stands 
for the immeasurable extension of his kingdom 

We have reieived Dr Calmette’- report, “ L’ceuvre 
dc I’lnstitut Pasteur pendant la guerre ” This valuable 
report is published by the Association “ pour I’extension 
des etudes pastorienncs ” \n English translation has 
been issued The immediate purpose of this Associa- 
tion, which was formed in 1922, is to collect funds to 
help students to work on the lines which Pasteur laid 
down fwenty-six members of the Pasteur Institute 
died on active service during the war The cost of 
living IS a great diffii ulty in the way of students who 
are longing for good work The Association proposes 
to enrol members, whose subscriptions shall provide 
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scholarships and endowments of research We cannot 
think of a better way of using these funds We are 
asked also to say that the Association has a store of 
bronze medals, commemorative of Pasteur, which may 
be obtained for 5i francs from the Secretary, 6 rue de 
Messine, Pans 

Dr Calmette’s report of the work of the Institute 
during the War is well worth reading He rightly 
makes much of the fact that the work of the Pasteur 
Institute was incessant and far-reaching in the years 
just after Pasteur’s death “ In less than a third of a 
century, Pasteur’s teachings revolutionised medicine, 
surgery, veterinary science , created entirely the science 
of hygiene for individuals and communities , gave a 
great impetus to colonisation, and enriched nations by 
the immense progress of agriculture and agricultural 
industries ” 

The War suddenly strained all the energies of the 
Pasteur Institute All those workers who were not 
above the age for active service were mobilised The 
Institute, and its branches in Lille and Algiers, were 
requisitioned at once for the needs of the Army The 
demand for protection against typhoid was soon 
followed by the demand lor protection against tetanus 
It took only a few days to use up the antitetanic serum — 
140,000 doses — which was in stock when the War began 
Between August 1914 and the end of 1914 the Institute 
was able to provide more than six million doses of sera 
for France alone, partly for the Army, and partly for the 
Public Health service During the German offensive 
of March-April 1918, the Institute was providing a 
vast daily supply of antitetanic serum It is worth 
noting that the Institute also provided, in the course of 
the War, as many as 1,200,000 doses of mallein for the 
protection of army horses against glanders Beside 
all the work which was done for the Army in Prance, we 
have to take into account a vast amount of work done 
for other countnes — Italy, Serbia, Rumania, Belgium 

Moreover, there was all the endless business of re- 
search and invention to meet the incessantly changing 
conditions forced on the Institute by the exigencies of 
war For example, an immense amount of work was 
done on poison gases 

Indeed, the whole strength of the Institute was put 
forth unsparmgly, not only for the Army but also for the 
civilian population Dr Calmette does well to praise 
the branch Institute in Lille “ Though it was paralysed, 
we may even say martyrised, by the German occupa- 
tion so early as the first part of October 1914, it took 
its-i^^hare m the common work Our colleagues who 
hved there four yegrs, immured, without any sort of 
communication with France, without a letter, without 
any jotftnals except the political newspapers of Cologne 
or Frankfort, depnved of almost every means of work, 
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with much of their material destroyed or stolen, did 
all that was possible with their authority and zeal 
to protect the civil population against the moral and 
material miseries of all sorts from which they suffered ” 
Of course, other countries were not less busy than 
France They were all working on Pasteur’s lines 
It was he, and he alone, who inspired them To him 
the Franco-German War of 1870 had brought misery , 
he took It as his revenge to set France, by his work, 
high above Germany There are not many of us now 
hving who can boast that we met Pasteur here in 
England, and shook hands with him, and heard him 
talk of his work One of us had this good fortune , 
and remembers well the grave and unhappy look of his 
face, and the measured and serious tone of his voice 
It was given more to his family and hts friends to know 
something of the wonderful beauty of his life The 
pity IS that we in England have no memorial of him , 
nothing to express to Prance our gratitude for what he 
did for us 


Hormones 

Glatidi tn Health and Disease By Dr Benjamm 
Harrow Pp xvi-f2i8 (London George Rout- 
ledge and Sons, Ltd , 1922 ) Ss 6 d net 

T here is probably no chapter in physiology which 
calls forth to such an extent our sense of the 
marvellous as that dealmg with the mternal secretions 
and the functions of the ductless glands All the 
effects which have been ascribed m the imagination of 
mankind to the action of beneficent or maleficent 
fames or deities are brought here within the domain of 
sober physiology as possible results of deficiency or 
excess of one or other of the mternal secretions The 
production of dwarfs and giants, change of personality, 
mania, dementia, and idiocy, the manifestations of 
love, hate, rage, and fear, the charactenstics which 
distmguish male from female, the powers of repro- 
duction and all associated therewith, the normal 
performance of the processes of digestion and meta- 
bolism, have all been shown to be bound up with the 
power of certam cells in the body to manufacture 
chemical substances which they pass into the blood- 
stream It seems quite natural that the respiratory 
centre should be stimulated to greater activity by the 
mcreased production of carbonic acid which accom- 
panies muscular exercise, so providmg the workmg 
muscles with a sufficiency of oxygen for their needs A 
further development of this correlation by chemical 
messengers is found m the alimentary canal, where the 
presence of the products of digestion m the stomach 
excites, by means of a hormone, the further secretion of 
gastric juice In the same way the entry of the acid pro- 
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ducts of gastnc digestion into the small intestine evokes 
in the epithelial cells linmfj this tube the development of 
a substance — secretin — which is absorbed by the blood- 
vessels and carried round to the pancreas, liver, and 
intestinal glands, so as to bring about the simultaneous 
secretion of the three juices the co-opcration of which 
is necessary for the complete digestion of all classes of 
foodstuffs 

These are examples of the restricted action of the 
chemical messengers, resembling closely the reactions 
brought about through the mtermediation of the 
central nervous system, so that we are justified in 
speakmg of them as chemical reflexes Other hormones 
have a much wider action, whiih may extend to all 
or almost all the cells of the body Our knowledge of 
these is scarcely half a century old, and began with the 
discovery in England of the relation of myxoedema and 
cretinism to atrophy or failure in development of the 
thyroid gland Later research has shown that these 
conditions are due to the absence of a secretion manu- 
factured by the tbvroid Ihis secretion has been 
isolated and has been found to be a substituted iodine 
deiivativc of tryptophane On Us constant presence 
m the blood depends the normal growth and metabolism 
of all the tissues of the body Smee these mtlude the 
central nervous system, dccelopment of the mind is 
affected as well as that of the body Absence of this 
secretion in early life results in the production of 1 
stunted cretin Increased sec retion by a by pcrtrophicd 
gland causes mcreased rate of metabolism, quickened 
heart-beat, excitability which mav culminate in mania, 
changed personalitv — all of which may disappear when 
the gland diminishes in size or the hypertrophied portion 
IS removed 

Still more wonderful and widespread in Us effects is 
the pituitary body This consists of two parts — one of 
which is derived from the brain, the other from the 
back part of the buccal mucous membrane of the 
foetus, each part is only alwut the sue of a pea 
Increased activity of the anterior part gives nse to 
gigantism in the growing animal, or, when it affects the 
adult, the overgrowth and deformation of face, hands, 
and feet, which is known as acromegaly^ If it were 
possible to isolate and administer the chemical sub- 
stance responsible for these growth change>, we should 
be able to rival the effects of the “ Food of the Gods ” 
imagined by Mr H G Wells Atrophy of this part 
causes dimmished growth, excessive fat production, and 
a condition of infaHtilism, with lack of development of 
the sexual functions The posterior part, which in 
appearance seems to consist of little else but neuroglia, 
the supportmg tissue of the central nervous system, 
produces some substance which can be extracted from 
It by boilmg water, and has, m mfinitesunal doses, 
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widespread effects on the most diverse tissues of 
the body This extract is sold under the name of 
“ pituitnn ” According to the i onditions existmg at the 
time of administration it may increase or diminish the 
flow of urine , it causes rise of blood -pressure and con- 
traction of the uterus, as well as of all other unstriped 
muscle, such as that of the mtcstines. For these 
purposes it has come into actual practice as a thera- 
peutic agent Its presence in minute quantities m the 
blood seems to be a necessary condition for the con- 
tractility of the blood capillaries, so that it becomes a 
regulator of the supply of the nutrient blood to all the 
tissues of the body 

It IS not surprising that these later achievements 
of plnsiologiral research liave impressed public 
opinion and have had a marked effci t m the United 
States, where the public interest in things medical is 
aroused every week by popular articles on medical 
science in tlic Sunday papers The arousing of un- 
educated curiosity has its dangers a-> well as its value 
Sens itionalism and imagination hav e not 0 ilv rushed 
ahead of the ascertained fm ts but have also opened the 
wav to a shameless exploitation of the uneducated 
curiosity which has been aroused It is not so many 
tears since bits of animal organs were regarded as 
essential ingredients of remedies for disease as well as 
for love philtres and charms The heart ol the tiger 
or of tlie brave enemy was eaten to give courage to the 
Mclors, ind at the present clay wc find a therapeutics 
advertised and exploited which is nothing less than a 
return to the supcrstiticjus pnctices of the middle 
ages The principle is simple If die kidney is 
affected dried kidneys of animals arc administered , 
if there IS a failure of sexual powers ov.incs or testes 
arc idministered in the same way It is only necessary 
to locale the disorder in order at once to apply the 
appropnate remedy rharlatanism finds an easy and 
profitable prey m the curious and uneducated The 
onlv protection against its attacks lies m more complete 
education, and it is for this purpose that »uch a book as 
that of Dr Benjamm Harrow is useful The author 
is apparently not a medical man, but is an associate 
in physiological chemistry of ( olumbia University 
Though the rcstnction of his knowledge and experience 
IS apparent, the book is nevertheless of value as a 
dispassionate and objective statement of the facts 
which are so far known as to the mternal secretions 
Throughout the author mamtams a proper sceptical 
attitude m face of the uncritical or prejudiced state- 
ments which have been put forward by clinicians as 
to the mfluence of various preparations of the organs 
mvolved 

There are a few errors of fact, as well as certain 
, questionable conclusions, which might well be omitted 
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in future editions The statement that the action of 
these hormones is catalytic is unjustified and means 
nothing We cannot speak of catalysis — t e a hastenmg 
of a chemical action — unless we have some definite 
chemical action in mind 1 n the case of these hormones, 
as in the case of drugs sucli as alkaloids, we have not 
tlie remotest idea how they work It may be that their 
action IS by caul) sis of one or other of the reactions 
which occur in the senes making up the life of the cell, 
but there is no evidence for or against such a statement, 
and there is a distinc t danger that, b) putting the 
action of drugs or hormones into such a category, we may 
forget our ignorance and refrain from further attempts 
at an anal) sis of the manner m whu li thev work 
The author seems unaware of the fact so clearly 
brought out by Pc/ard, that the plumigc of the cock is 
that of the neutral animal, desexualisation of the hen 
bringing about the production of the cock’s plumage, 
which IS left unaffected in the male b) removal of the 
testes It IS not cc4rrect to speak of enterokinase as a 
hormone it is a ferment which has a definite action 
on the trypsinogen secreted by the pancreas, converting 
this into tr)psm Two statements are a little surpris- 
ing In explanation of the term “ th\ roidcctomv ” it is 
mentioned that ' dec tom V equals excision I,ateron 
in the book the word “ sc cretin ’ is stated to be derived 
from the Greek “ to excite ” I hese, however, are minor 
flaws and do not interfere with the value of the book as 
a whole, which can bt recommended as an mterestmg 
and well-balanced account of the present condition of 
our knowledge on the subject of internal secretions 
It IS couched in sue li language that it will be intelligible 
to any educated reader with the veriest smattering of 
scientific knowledge E H S 


Modern Processes of Ore-Dressing 

A Texi-Tiook of Ore-Dressing Bv Prof S J Iniscott 
Pp xi f 680 (London Macmillan and Co , Ltd , 
1923 ) 40^ net 

I N his preface Prof Truscott states that his work is 
written primarily for the service of his own students 
at the Royal School of Mmes, and correctly observes 
that such a book is needed owing to the important 
development of flotation processes in recent years 
From the dedication — “To Almighty God, the father 
of our Lord Jesus Christ ” — one must infer that the 
author has put forth his best efforts mto the work, 
and It certamly does bear evidence throughout of pains- 
taking care The matter is arranged methodically , the 
drawings and diagrams are abundant and excellent, 
and their selection leaves little to be desired The 
many non-essential details which are often found in 
descriptions of ore-dressing plants do not occur, and all 
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the space is well employed to give the student a correct 
and easy understanding of the subjects described 

The hook deals first with washing and sorting 
methods and appliances, then with the various types of 
machines for breaking, crushing, and grinding of ores 
Next are considered the problems and appliances for 
siiting by screens and bv water, after which water con- 
centration IS described The latter half of the book 
deals mamly with flotation concentration, magnetic, 
electrostatic, pneumatic, and centrifugal separations 

The space devoted to flotation (one-fifth of the total 
text) IS mdicative of the rapid growth and extreme 
practical importance of this method of concentration, 
which in less than twent) ) ears has rev olutionised the 
treatment of low-grade ores 

On the whole, the author is to be congratulated upon 
his presentation of a cone ise view of flotation technics 
to the general student, since the subjei t matter is 
extensive and in some aspects recondite Under these 
conditions his treatment of the practical section must 
be considered satisfactorv , but tlie chapter devoted to 
the more theoretical aspects of the subject is somewhat 
involved This is scarcely to be wondered at, since a 
comprehensive theory of flotation (which it almost 
every point involves problems in regions of molecular 
physics onl) partially explored) has yet to gain general 
acceptance, and is still the battle-ground of two schools 
of thought — those on one hand who adopt the doctrines 
of the later school of cell id chemists, seekmg explana- 
tions for causation based mamlv on electrical theories, 
and the other or physical school, which finds sufficient 
explanation by the appluation of purely molecular 
laws Electrical theories are lioth proximate, as the 
assumed electrical or electrostatu nature of flocculation 
and deflocculation phenomena, and ultimate, in seeking 
to explain the useful properties of oils and other re- 
agents used in flotation in terms of the eleetronic 
constitution of atoms and molecules The physical 
school IS concerned only with the elucidation and 
quantification of the molecular attractive forces exerted 
between the reacting surfaces at liquid-solid contacts, 
such as give rise to surface- and interfacial-tcnsions, 
adsorption, and so on On these grounds the pheno- 
mena of flocculation and deflocculation also seem to be 
more satisfactorily explamed than by the electneal 
hypothesis 

Prof Truscott, however, prefers to divide his favours 
between the two schools, accepting molecular attrac- 
tions as explanatory of most of the flotation reactions, 
but adopting the electrical hypothesis for flocculation 
The importance of the latter factor may be judged from 
the generalisation, now widely accepted, that where 
particles m an ore-pulp can be flocculated they can be 
floated , conversely, when they are put mto the 
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ronditJon of deflocculation (suspension or pcptisation 
are other terms used) flotation of sucfi particles will be 
rendered impossible A mam object of flotation is, 
therefore, to flocculate the valuable mineral m a pulp, 
and to defloccul.ite the gangue or unwanted mineral 
It mav be pointed out that Brownian motion (p 510 
para 6) is not due to the “inherent kinetu cnerg\ 
of extremeU hnc particles ’ , these indeed arc passive 
agents, their motion Ixing imparted by the kiintn 
energy of the water mokculcs which lontmuousU 
bombard them — as shown in Perrin’s (lassie experi- 
ments Some other statements will provoke ( ritii d 
( omment and seem to rttiuire qualifications— su< h 
for example as that on p sob where it is stated that 
the neressar) filming of a miner d with oil ( annot he 
achieved if the oil be compklelv emubified In the 
form slited it is not a fact, and tin orctn ally it stims 
to o\ crlook the phenomena of ulsorption 

It should lie mentioned that the book makes no 
sciious attempt to deal with man> of the jiroblems 
which in variabl) lonfront the designers of mills, sui li 
as grades for launders and pipes, wet and diy pulj) 
elevators and pumps, ore bin constnu tion, luto- 
matic feeders eti Fins, however, cannot be regirded 
as a shortcoming, and is perhaps to be lommcnded, 
for the student should not be encouraged to imigine 
that he is full> competent to design a pi int It should 
be sufficient for him to obtain a thorough undcrslandi” 
of all ore-dressing appliances and methods m general 
use, and it is diffii ult to conceive how he could obtim 
so much sound knowledge so rtadil},and conveniently 
prepared for him, as he < an in this book Prof Fruscotl 
apparentlv refrained from showing parti ilitv tow ird 
any particulir machines or methods, and has been 
cautious in his references to their merits or demerits 
Practically every thmg said may lie iceeptcd as trust- 
worthv, though a few statements noticed in respect 
of metallurgical matters are not strieth correct, for 
example, that much high-grade lead ore is smelted in 
reverberating furnaces, that zinc necessarily renders 
slags pasty, and that lead is highly objee tionabk in 
the retorting of zinc Ihese slight inaccuracies do 
not, however, affect the arguments they are used to 
illustrate S J S 


New Works on Relativity 

The Mathematuai Theory of Relaimty By Prof \ S 
Eddington Pp ix + 347 (Cambridge At the 

University Press, 1923 ) ^o^ net 
The Principle of Relativity with Applicationt to Physical 
Science By Prof A N Whitehead Pp xii -1- 190 
.(Cambridge At the University Press, 1922) 
lOf 6d net 
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The Meaning of Relativity Four Lectures delivered at 
Princeton University, May tgsi By Albert Em- 
stern Translated by Prof 1 < dwm Plimpton Adams 
Pp v-H2t (London Methuen and Co, Ltd, 
1922 ) ijs net 

Modern I lectncal Theory 'supplementary Chapters 
By Dr Norman R Campbell Chapter XVI 
Relativity ((xmbridge Physical benes ) Pp 
viii + 116 (Cambridge At the University Press, 
i92y) ^s 6d net 

la Ihforte de la relativity d’ Einstein et ses bases 
hhysiques e^posi fUmentaire Par Max Bom 
Traduit dc I’allemand d’apres la seconde Edition par 
Dr F A kinkclstcin et ] -G \krdier Pp xH-339 
(Pans Gauthier Villais ct ( ic, 1923 ) 2S francs 
The General Principle oj Relativity in its Philosophical 
and Historical Aspect By Prof 11 VVildon Carr 
beeond edition, revised and enlarged Pp vm + 200 
(London Macmillan and Co , Ltd , 1922 ) ^s 6d 

The Theory of General Relativity and Gravitation 
Rased on a ( ourse of Lectures delivered at the Confer- 
ence on Recent Advances in Physics held at the Uni- 
versity of Toronto, tn January igzr By Dr Ludwik 
Sdbcrstcin Pp vi t 141 (Toronto University of 
Foionto Press, 1922 ) 2 50 dollars 
Che Mathematuai Theory of Relativity By Prof A 
Kopff Translated by Prof II Levy ^Pp v 111 + 214 
(London Methuen and ( o , Ltd , 1923 1 8r (sd net 
Vector Analysis and the Iheory of Relativity By Prof 
brands D Murnaghan Pp x+i2S (Baltimore 
Flic Johns Hopkins Press, 1922 ) n p 
I ’Evidence de la tUone d'Finstein Par Prof Paul 
Drumaux Pp 72 (Pans J Hermann, 1923 ) 

6 francs 

O F all the hooks on the Principle of Relativity 
which It has been our good and ill fortune to 
peruse during the last three years there arc none 
i which have given such food for thought as those of 
Profs Fddmgton and Whitehead Other books, and 
then name is legion, fall into several well-defined 
classes Among those before us are two serious 
and well-executed books addressed to students of eJC- 
perimental physics by Dr Norman Campbell and Dr 
Max Born We are glad to note a cessation of the 
flood of popular accounts in which, mainly without 
success, more and less well-equipped writers have felt 
called upon to try their skill at hitting off the average 
man’s understanding Then there are the books in 
which metaphysicians have told us the effect which 
their reading around the subject, largely m semH 
popular treatises, has had upon their thinking m regard 
to theology, sociology, and thmgs in general To this 
very important branch of the literature Prof Wildon 
X I 
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Carr adds a new edition of his valuable book, which he 
has extended by a new chapter giving a more detailed 
descnption of Einstein’s theory Then there is a group 
of bare expositions of Einstein’s theory, following closely 
his published work, with little digression or reflection 
To this class belong the works of Drs Silberstein and 
Kopff, which are mainly a record of lectures given by 
the authors in Toronto and Heidelberg respectively 
Einstein’s own volume, entitled “The Meaning of 
Relativity,’’ IS disappointing, as it falls straight into 
the same group, and gives us little more light on the 
meamng of relativity, save a re-emphasis that it is 
mainly a matter of mathematics Prof Murnaghan 
in his volume is more specially concerned with the 
pure mathematics, and seeks to lessen the difficulties 
of “The Absolute Differential (alculus” m any 
number of dimensions by tracing the whole subject 
through in an elementary manner Prof Drumaux 
wntes a bright, readable, and well balanced account 
of the theory , his genera! conclusions are admirable 
But the latest works of Profs Eddington and White- 
head have characters of their own We are exceed- 
ingly glad to have kept Prof Whitehead’s book 
by us until we have had an opportunity of seeing m 
book form the matured results of Prof Eddington’s 
mathematical investigations and his speculations as to 
the interpretation to be placed upon it all We should 
recommend all those who are puzded by the higher 
flights of his imagination to sit down to Prof White- 
head’s book, and after worrying through his first four 
chapters on physical principles to come back to Prof 
Eddington and reconsider what he has to say For 
while we yield to no one m our admiration for the 
work which the latter has done in emphasising the 
necessity for a thorough revision of the basic ideas of 
physical science, there remains an obstinate feeling 
that some of the more fascinating glimpses which he 
gives us may not stand a thorough logical examination 
Prof Whitehead, on the othet hand, is a conservative 
He acknowledges and presupposes the magnificent 
stroke of genius by which Einstein and Mmkowski 
assimilated time and space, but, as he says, “The 
worst homage we can pay to genius is to accept un- 
critically formulations of truths which we owe to it ’’ 
Accordingly, the major part of his book is devoted 
to a logical consideration of the spatio-temporal 
character of events Chapter II consists of a lecture 
on “ The Relatedness of Nature,’’ given to the Royal 
Society of Edinburgh It emphasises the fact that m 
our contemplation of Nature we are regarding events 
and processes Descartes considered “ stuff ’’ (matter, 
etiier) as being separable from the concept of process, 
realising^ its^ at an instant, without duration, and 
to him “ tension ’’ was an abstract from the more 
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concrete concept of “ stuff ’’ Space is thus essentially 
dissociated from tune But if, as Prof Whitehead does, 
we find in events the ultimate repositories of the varied 
indiv idualities in Nature, then we obtain the four-dimen- 
sional spate-time as an abstract from those events 
Space and time are thus correlative abstractions which 
tan be made m different ways, each way representing 
a real property of Nature The ‘ event ’’ or “ point- 
event’’ which IS made fundamental by many writers 
IS therefore a pure abstraction, a fundamental element 
m the deductive and synthetic tonteplual model which 
we have formed of Nature, holdmg the same place m 
It as the “ fiomt ’’ m Euclid’s elements of geometry 
So far we should find complete agreement between 
Einstein, Minkowski, Eddington, and Whitehead It 
IS when we come to the next chapter that we begin to 
feel that new ground is being broken, for Prof White- 
head has perceived that the careful scrutiny of funda- 
mental ideas necessitated by this unification of space 
and time has not yet been thoroughly earned out 
The whole question of the nature of measurement and 
how It IS at all possible has to be tackled, and we must 
liegin by analysing the notion of “ equality ’’ In 
accordance with the ideas above, the fundamental 
step must be the matching, not of permanent bodies, 
but of passmg events " How time is to be got from the 
relations of permanent bodies completely puzzles me ’’ 
“ Why this pathetic trust in the yard measure and the 
clock?” he exclaims So, starting from the simple 
idea of equality, we are led on into all those speculations 
concermng the character of the universe which have 
been raised by Einstein’s theory 
We are left at the end of this chapter with a sense 
that “ equality ” and “ measurement,” far from being 
the sure foundation of physics, are either crude and 
primitive modes of experimentation or else the fimshmg 
touches to a wonderfully wrought conceptual picture of 
Nature Here we think Prof Whitehead and Prof 
Eddington will be in sharp disagreement, and here we 
think remains still much room for clear exposition and 
hard thmking While we welcome Prof Eddington’s 
authoritative exposition of the mathematical theory 
of relativity, our doubts as to the logic of his fascinat- 
ing general account of the theory arc confirmed 
In the first section the fundamental hypothesis is 
stated that " everything _we can know about a con- 
figumtion of events is contained in a relation of ex- 
tension between pairs of events This relation is 
called the intend" The equality of intervals is to 
be tested observationally We are told to take a 
configuration of events, namely, a mea8unng-scale,and 
lay It over a distance AB, and observe that A and B 
coincide with two particular events P, Q (scale-diyi- 
sions) It seems to ps that a scale-division is ^t an 
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event at all, but a world-line or chain of events 
We are then to do th» same to a distance CD, and 
so prfrve the equality of the distances AB and CD 
We are told that in this experiment time is not 
involved, and to conclude that in space apart from 
time the test of equality of distance is equality of in- 
terval Yet the essence of a mtasunng-seale is its 
permanence in time Wc stumble badl> over these 
opening paragraphs, and are glad to get on to the 
mathematical developments where all goes smoothlv 
The same confusion of, thought, as it seems to us, 
occurs again m the interpretation of I'lnstem’s law of 
gravitation which is Prof Eddington’s own (fj 66) 
Einstein’s law is equivalent to the statement that the 
radius of spherical curvature of the three dimensional 
section of the world at right angles to any direction sn 
the four-dimcnsional continuum has the same constant 
length *y(3/x) A “ more precise statement of this 
result ” IS said to be that “ the radius of curvature of 
the world at any point and in my direction is in con- 
stant proportion to the length of a specified material 
unit placed at the same point and orientated in the 
same direction ” In this more precise statement the 
word direction is used m tlic first instance for a direc- 
tion m the four-dimensional world, but “the length of 
a specified material unit placed at the same point and 
orientated m the same direction ” can only be inter- 
preted ds referring to thrte dimensions 

We do not raise these criticisms in any captious 
spirit We believe there is a great deal to be said in 
favour of the general point of view stressed bv Prof 
Eddington that the uniformities revealed m Nature by 
physical experiment would not have been fouml if our 
physical measurements had not been made with appar- 
atus which is itself pari of Nature and is therefore per- 
vaded bv the universal relations But the pii turesque 
and concise language employ ed from time to time in this 
book may only too easily persuade the reader that he has 
understood when he has m reality only shirked the issue 
Thus, after thanking the author for his very complete 
account of the existing state of the theory and its 
speculative developments, we return almost gladly to 
Prof Whitehead’s conservatism, and read his chapter on 
some “ Principles of Physical Science ” We are almost 
grateful for his old-fashioned belief m the funda- 
mental character of simultaneity, adapted to the novel 
outlook by the cjualification that the meaning of 
simultaneity may be different in different mdividual 
expenences We^dmire his cautious tread along these 
unexplored paths, and we should welcome him as our 
critic in the task that urgently needs undertaking, of 
examining the precise position to be allotted to the 
notion of “ measurement ” m the conceptual universe 
of the relativist 
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Fossil Mammals from Bolivia 

Mammiferes fosstles de Tanja Par Prof M Boule, 
avec U collaboration d'A Thevemn (Mission 
scientifique G de rr^ijui-Montfort et E Sen6chal 
de la Grange) Pp vii+ 25^ + 27 planches (Pans 
11 I e Soudicr, 1920 ) 

F or more than three hundred years a great 
accumulation of bones has been known in the 
highlands of Bolivia near the small town of larija 
ihe bones are scattered in confusion through a deposit 
of sandv mud, the parts of a skeleton rarely in natural 
■issociation , and they are often well exposed m the 
little ravines which mountain torrents and streams 
have cut through the deposit m all direc tions During 
the final years of the last century a large collection of 
the specimens was made by some loial residents, 
Messrs hchazii, and when the Marquis de (r6qui- 
Montfort was exploring the country m 1903 he pur- 
chased this collection, and eventually gave it to the 
National Museum of Natural History m Pans The 
Marquis has now generously provided the means for 
the publication of the handsome volume before us, in 
which Prof Boule, assisted partly by the late M 
riicvcnin makes the new discoveries available for 
science The work is dated 1920, but was only dis- 
tnbuted last year 

All the bones in the deposit at Taoja belong to 
mammals, most of them large, closely resembling those 
found in the sand and mud of the pampa of Argentina 
and m the caves of Brazil They date back either to 
the latter part of the Plioc ene or to tin early part of 
the Pleistocene period, and are therefore of special 
interest, because they represent the time when the 
mastodons, tapirs, horses, llamas, deer peccaries, and 
higher carnivores had just come south from the northern 
hemisphere over the newly-ericrged land of central 
America, and had mingled with the strange edentates, 
rodents, toxodonts, and macrauchenias winch were 
indigenous to South Atncricu, and soon became for 
the most part, exterminated m their rivalry with the 
mvaders Altogether thirty-five species of large size 
are represented, and their remains are described in 
detail by Prof Boule, with the aid both of beautiful 
plates in photogravure and of numerous effective text- 
figures 

The individuals of several species are rather small 
compared with the corresponding forms found m the 
Argcntme pampa and other favoured regions, for 
Tanya, is at present nearly 2000 metres above the sea, 
and even at the beginning of the Pleistocene period, 
when the elevation was possibly less, the conditions 
cannot have been very genial When the assembla^ 
of anunals m question was living m that country, 
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however, there must have been both greaUer warmth 
and more moisture to provide sufficient vegetation 
The mastodons, tapirs, and perhaps macraurhemas, 
must have inhabited damp forests on the idge of 
swamps The giint ground-sloths, Megatherium and 
Mvlodon, could scarcely exist without forest vegeta- 
tion The numerous and varied small horses and 
llamas were as usual adapted for life on grassy plains 
The Glvptodon was also probably a feeder on grass, 
and the Foxodon, which may have fed on drv scrub, 
seems to have been comparatively rare When con- 
ditions began to approach those now met with at 
larija, all these animals would be either exterminated 
or driven to lower regions 

Like all his other descriptive works, Prof Boule’s 
account of the mammalian remains from Tarija is 
much more than a technical treatise It summansts 
and hricflv discusses our knowledge of the ev’olution 
of most of the groups represented It teems with 
fac ts and suggestions which will interest both zoologists 
and geologists It is a most valuable contribution to 
palcenntologiral science A S W 

Our Bookshelf 

The Journal of the ImMute of MeUrh Fdited by G 

Shaw Scott Vol 2H Pp ix + ioio (Ixmdon 

The Institute of Metals, icj22 ) 6</ net 

Thf new volume of the Journal of this Institute is ver> 
bulky, owing to an increase in the number of pages 
0( cupied by papers and also in that of the abstracts 
Two general lectures arc included, one being by Sir 
Ernest Rutherford on the relation of the elements, and 
the other by Dr Hutton on motion study and voca- 
tional training, the latter subject being a new one in 
this connexion The sixth report to the Corrosion 
Committee is mainly concerned with the influence of 
colloidal corrosion products on the process, and con- 
tains much interesting matter, although the theory 
remains in a very imperfect state The authors do not 
commit themselves to the support of any of the theories 
proposed in this field, and consider that several different 
processes are possible A further contribution to the 
subject of tlie agc-hardcning of the light aluminium 
allovs IS made bv members of the staff of the National 
Physical Laboratory, and the hypothesis originally pro- 
posed to account for ageing is confirmed by the newer 
work Several other papers deal with the properties 
of aluminium and its alloys A cunous binary system 
IS that studied by Mr M Cook The allovs of anti- 
mony and bismuth form a continuous series of solid 
solutions when allowed to solidify slowly, tot if, by 
rapid cooling, a heterogeneous structure is Stained, 
prolonged annealing does not lead to diffusion This 
paper contains some excellent photo-micrographs 
Other papers include a general surycy of eutectics by 
Mr F L Brady, and a method of deriving a value for 
the absolute hardness of metals from the Bnnell test 
bv Mr F W Hams,'as Well as several contributions 
on technical matters 
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The abstracts section shows a great increase in bulk, 
and the hterature of metallurgy has evidently been 
searched very thoroughly , but some space might be 
saved by the avoidance of duplication, and bv omitting 
papers which arc merely popular summaries of existing 
knowledge, (ontaimng nothing new It is always 
difficult to decide where the line should be drawn in 
such cases, but the fact that the present volume extends 
to more than looo pages proves that discretion is 
desirable in the admission of abstracts to this important 
Journal 

7 he Gold Headed Cane By Dr William Macmichael 
A new edition, with an Intfoduction and Annotations 
bv George ( Peachey Pp xxiiH 19^ + 5 plates 
(London Henry Kimpton, 1923 ) i8r net 
Wf recentlv directed attention to an edition of the 
“ Gold Headed Cane ” edited by Dr F R Paikard of 
Philadelphia (see Nature, March 3, p 281) The 
present volume, which represents the fifth editioi^of the 
work, IS edited bv Dr George ( Peachey, who is well 
known in the medical world as the historian of St 
George’s Hospital and as a writer of various articles of 
mediio-historical interest In a scholarlv introduction 
Dr Peachev points out that the only two discoveries of 
real value which had issued from F nglish thought before 
the Restoration were the work of physnians, namely, 
the discovery of terrestrial magnetism bv Gilbert m 
1603 and the demonstration ot tlu cinulation of the 
blood In Harvev in 1628 In the liter period, however, 
and notably with the death of Sydenham in 1689, the 
yeir in which the autobiogriphv of the “ Gold-Headed 
fane’ begins, the lending phys.cians of the period 
whose lives art related bv the tanc were remarkable 
for their success in practice rather than for any impor- 
tant additions thev made to knowledge No important 
contributions were made to medical literature bv 
Radcliffe, Mead Askew, or Pitcairn An exception, 
however, must be made in favour of Matthew Baillie, 
whose position in the history of medicine as the first 
great English pathologist is not mentioned by Dr 
Peachey 

The present edition, which is more sumptuous than 
any of its predecessors, contains in addition to the 
original illustrations six fine photogravure portraits of 
Raclcliffe, Mead, Askew, the Pitcairns, and Baillie 

Everyday I tfe tn the New Stone, Bronze, and Early Iron 
Ages Written and Illustrated by Marjorie and 
C H B Quennell (The Everyday Life Senes, II ) 
Pp X+119 (London B T Batsford, Ltd , n d ) 
5J net 

Mr and Mrs Quennfll must have found their little 
review of the Neolithic and succeeding Ages vastly more 
difficult to wnte than their earlier book on the Old Stone 
Age Not only is the matenal more heferogeneous in 
character and more widely scattered, but on many 
points with which they have had to deal summarily 
there is also a lack of agreement among archaeologists 
The limitations of space and the requirements of their 
public have precluded any discussion of controversial 
matters To bear this m mind is to disarm cnticism on 
points which, m a more ambitious undertaking, might 
call lor extended discussion 
Notwithstanding the vast amount of ground which. 
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has been covered and the mass of material which they 
have had to brmg within the compass of their little 
Ixiok, the authors have produced an excellent and very 
readable popular accoiint of the peoples of the later 
prehistoric ages in North-Western Furope and, m 
particular of Britain Without entering into detailed 
critaism, It may be suggested that more stress might 
have been laid upon early trade connexions between 
Britain and the Baltic and their lieanng upon the 
archajological and ethnological problem The synoptic 
chronological chart of ancient civilisilions m parallel 
( olumns will be invaluable to those » ho have not made a 
special study of prehistoric archieology 

Der fosstle Mensch Von E Worth Zvveiter Teil 
Pp 337-576 (Berlin Gebruder Borntriegcr, n d ) 
i2r 8(/ 

This is the second part of a comprehensive treatise on 
the handiwork of earlv man It begins with the middle 
of a sentence on p 337 and ends in a similar wav on 
p 576 and the reviewer has not s( til what went before 
or came after these broken sentemes Ihc volume 
consists of a very detailed and 1 m tptionallv will 
illuslritcd account of palaeolithic flint implements, and 
gives information relating to tht extiiut fossil animals 
and plants associated with the various tvpes of im 
plements and to the problems of the gkuial periods 
Throughout the book vcr> full bibliographic il 
references are given to memoirs written in the German 
language and octasionallv to those written in hrench , 
but works written in 1 nghsh and information which 
can onlv he obtained at first band in 1 nglish memoirs, 
such, for example, as that relating to the disc ovcrit it 
Piltdown and elsewhere in Brit un art whollv ignorid 
Moreover, the views expressed in the book ire strictly 
orthodox, and the author isverv cautious m referring to 
matters winch do not fall into the old sc heme of inter- 
pretation adopted bv him 

Although the work is calkd ‘ iXr fossilt Mensch,” 
there is, at an> rate in this pirt, no reftrenec to the 
fossilised remains of m in 1 he book is a valuable 
work of reference for flint impk mints and for German 
ideas regarding problems of chronologv Jhe author 
refers Pithecanthropus to the oldt st interglacial ptnod 
and assigns the Cromer forest bed to the same hori/on 
G Lluot Smith 

The Andover District an Account of Sheet { of the 
One inch Ordnance Map (Small Sheet SenPs) By 
0 G S ( rawford (Oxford Cieographieal Studies ) 
Pp 90 (Oxford t larendon Press , London 
Oxford Umversitv Press, 1922 ) ^s (id net 
Mr ( RAwroRu’s memoir covers an area which, as he 
pomts out, IS not particularly well vdapted to treat- 
ment on the lines of natural regions In the m.un he 
contents himself with indicating the larger divisions, 
and has taken his units chiefly on a geological Ivisis 
On these Imes he divides the area into three main 
natural regions-A-\ndover, the bilt of high ground 
between Basingstoke and Savemake, which is crossed 
by the Winchester and Newbury Road, and the Vale 
of Kmgsclere In addition, a portion of the London 
Tertiary basin and of the Vale of Pewsey come into the 
north-east and north-west corners rcspeetivelv Lach 
of these is studied in detail m respect of its physical 
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and economic aspects In the latter section Mr 
Crawford deals with a subject which in part he has made 
pecuharl) his own, and his analysis of the relations of 
prehistoric Roman and modern settlements and of 
early and recent lines of communication in this area 
will lie highlv apprei lated by archaeologists and 
students of topography 

\ number of useful apptndices deal with such 
subjects as measurements, grouping of parishes, pre- 
histonc sites, \ng!o-‘^on bounds, forest regions, 
place-names and the like The volume is well illus- 
trated by photographs and numerous plans prepared 
from the (Irdnanet Map 

Air Ministry Meteorological Office The Marine 
Observer’s Handbook 1 bird edition (with correc- 
tions to SepUmber, 1922) (MO 218) Pp IV + 99 
(I ondon If M Stationery Office, 1922 ) ^s net 
1 HIS Ixiok IS prepared exclusiv elv for the use of nav 1 - 
gitors and stamen who keep a rtiord of the weather , 

It IS cspttnllv intendtcl for the mercantile marine 
1 here an ni inv cssenti ils in the keeping of the Meteoro- 
logK il Log for the Meteorologual Office, among which 
mav be mentioned the uniformity of scales much of 
whith is new to the ordinary navigator Instruments, 
if rtcjuircd, ire loaned b\ the Mctcorologieal Office, which 
in return for the instruments supplied claims possession 
of the Mettoiologieal Log Among the observations 
r(c|uired are wind direction and force, barometer, 
tcmptnliirc of air and sea, cloud, weather state of 
St a the set and rate of eurrent, and other features of 
interest The handbook shows how the observations 
should bo made ind how the results are used for the 
aclvmtagc of seamen ind others 
The present clav navigator has muiy advantages 
quite unknown to nav'igators in bygone days, ispeeially 
with respect to wireless n ports, which enable any 
eiptiin afloat to make for lumstlf by the aid of 
nussigts from other adjacent vessels a ayaichronous 
ehirt showing the weather eonditmns by which he is 
surrounded Storms mav thus be avoided and ad- 
vantage tan bt taken of f ivourihlc \vc itlier conditions 
L H 

Lours de chtime inorganiqut Par Prof fired Swarts 
TroisiOme edition, reviit et augmentee Pp iv + 734 
(Bruxelles M 1 amertin, 1922 ) 50 francs 
Tiir third edition of Prof F Swarts’ “ Lours de chimie 
inoiganique ” me hides new matter dealing with the 
tonstitution of the atom, isotopes, and catalysis It 
IS perhaps the best book of its tv pe that has appeared 
in French, but English students would probably prefer 
to learn chemistry from text books of similar scope 
published in their own language 

Outlines of Theoretical Chemistry By Prof firedenek 
H Getman Third edition, thoroughly revised and 
enlarged Pp xn-625 (New York J Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1922 ) i8f 6d net 

Prcv Getman’s “ Outlines of Theoretical Chemistry,” 
which appeared just before the War, received a drastic 
revision m 1918 The third edition has been brought 
up-to-date by the inclusion of recent work on isotopes 
and on atomic structure, but retains most of the 
features of the preceding edition 
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Letters to the Editor 

\Tke Editor does uot hold himself responsible for 
opinions expressed by his cot respondents Neither 
can he undertake to return, nor to correspond with 
the ivnters of rejected manuscripts intended for 
this or any other part of Nafurf No notUe is 
taken of anonymous communications ] 

Gravitation and Light Pressure In Spiral Nebulae 

Prof Linpemann s idea that the spiral nebuU 
mav be clouds of particles small enough to be repelled 
by light IS of considerable interest But we must re 
member that light carries with it another potential 
mfluence which 1* everts when it encounters matter, 
namely, the power of ejecting an electron with an 
energy of the same order as that of the electron 
responsible for the light Star-light, therefore 
should be able to eject electrons with enormous 
energy , and this kind of induced radio-activity may 
have several partly unforeseen results A stellar 
variety of spectrum is one of them if a continuous 
spectrum can be composed of a multitude of fine lines, 
with gaps only where the specific exciting radiation 
was absent 

Unpolarised self luminosity is surely more likely 
than mere reflection of incident light The reddened 
light from the centre observed by Mr Reynolds, 
might well be a sunset effect, due to vision through a 
number of small blue reflecting particles , the pheno 
menon docs not harmonise so well with the idea of 
borrowed light 

1 suppose that Dr Jeans s spiral polar arms might 
occur in a Lindemann cloud as in an> other enormous 
quasi gaseous mass 

The fact that some few of these nebulai arc approach- 
ing the galaxy instead of rapidly receding may be 
accounted for bv the suggestion that in these few 
the particles have aggregated into larger groups (as 
they may under some kinds of electrification), so 
that gravitation once more predominates over light 
pressure 

Ihe excessive transparency of space seems limited 
to our own extensive neighboiirhooil for in remote 
regions opacity will set in sooner or later, and all 
stray radiation — however enfeebled by distance — 
will sooner or later be re absorlicd with perhaps 
exciting and generative material consequences The 
birth as well as the death of matter seems not hope 
lessly bevond our scope Or ivfr J I odge 


Breeding Experiments on the Inheritance of 
Acquired Characters 

Ai THOUGH I agree with Dr Kammerer in holding 
the opinion that somatic modifications do, sooner or 
later, affect the gametes or reproductive cells in such 
a way as to produce an inherited development of a 
corresponding change of structure, I regret that the 
evidence presented in his lecture printed m Nature 
of May 12 is in some respects open to the objection 
that it is not in accordance with the present state of 
biological knowledge Another objection, which may 
be partly due to tlie fact that the lecture is only a 
brief summary, is that the evidence does not include 
sufficient detail, or precise comparison with controls 
For example, ji^r Kammerer states that Thanks 
to its enclosing nletnbrane the ovary of the Sala- 
mandra caa be removed from the surrounding tissue 
as a whole, which according to the context is 'not 
the case i^th the ovary of birds I have never 
heard hitherto of the existence of an enclosed ovary 
in any amphibian Unless I am altogetho: mis- 
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taken, the germinal surface of the ovarv is exposed to 
the coelom m Salamandra as in other Amphibia, and 
the ova escape through this surface as they do in 
birds, and not into an internal cavity of the ovary as, 
e g , m teleostean fishes If the latter were the case 
it would be very difficult to understand how ovanan 
transplantation could be carried out as in Kammerer s 
experiments 

The fact that Mendelian segregation occurs when 
naturally spotted Salamandra is crossed with 
naturally striped Salamandra, but not when it is 
crossed with experimentally striped specimens, 
suggests that m the former case the strijsed character 
IS gametic while in the latter it is not But if the 
experimentally striped character is not gametic what 
becomes of the heredity ^ Kammerer says doubtless 
both are inherited, but the long-established character 
obeys the Mendelian law, the new character does not 
But T H Morgan has shown that n«|w gametic 
characters m Drosophila obey Mendelian laws from 
their first appearance Newness or oldness has 
nothing to do with Memlelism A slight degree of 
heredity is jKissible then the experimental striping 
causes only a slight change in the gametes then I 
jiresume the natural striping has been caused by 
exposure to vcllow surroundings (soil) for thousancu* 
of generations and has become completely gametic 
or almost so 

The difference in Mendelian behaviour then would 
be due to the fact that the natural striping is almost 
entirely gametu , the experimental striping almost 
entirely somatic Such a result would agree with 
the result of my own experiments on the production 
of pigment on the lower sides of flat-fishes supposing 
it to be true that spotted salamanders occur in 
Nature on dark ground, striped (yellow) specimens 
on light or vcllow ground 

On the other hand m the experiments on the 
results of ovarian transplantation Kammcrtr puts 
forth the extraordinary conclusion that the soma of 
the naturally stnped female has no influence on the 
ova derived from a spotted female, but the artificially 
stnped soma makes the ova derived from a naturally 
spotted female behave as though they came from 
a stnped female Here we have a complete gametic 
change due to somatic influence, while according to 
the Mendelian experiments there was little or no evi- 
dence of gametic change Such contradictory results 
may be tnie, but it would require a great deal of corro- 
boration to prove them 

Kammerer states that the case of Ciuna tntesUnahs 
affords an experimentum cruets He certainly ex- 
hibited photographs of living Ciona in the parents 
of which the siphons had been several times am- 
putated In these young specimens the siphons 
were ‘ 'monstrously long, ' and had been so ‘ from 
birth ” I^itting aside the fact that Ciona is not I 
believe, viviparous, where were the controls ’ I have 
a very strong suspicion that all young Ciona when 
extended under favourable conditions (e g supply 
of oxygen and food) have *' monstrously long ’ 
siphons The evidence required is a large number 
of exact measurements, under the same conditions, 
of the siphons in the voung of parents which were 
subjected to amputation, and in those of uninjured 
parents J T Cunningham 

East London College Milo End, E , 

May 12 


Vertical Change of Wind and Tropical Cyclonea. 
The first step towards forming an opinion about 
the phyrsical processes which operate in the formation 
and maintenance of tropical cyclones is a clear 
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understanding of the structure of the atmosphere ra 
which the formation takes place A feature of the 
atmospheric structure which is gradually asserting 
itself IS the resilience of stratihcation due to the 
increase of potential temperature with height We 
have always recognised isothermal stnicture as 
stable, still more so m inversion of lapse rate but, 
when one thinks of it it is clear that the datum for 
stability IS the lipse rate of the saturation adiabatic 
for upward movement and that of the dry adiabatic 
for downward movement Anything on the iso 
thermal side of these lines implies stability and 
resilience upon displficement, gradually and con- 
tinuously increasing up to the isotherm d condition 
and beyond that to inversion 

Since the str itification is only disturbed by 
saturated air sufficiently warm, the successive layers 
of the atmosphere in ordinary conditions may be 
regarded as independent layers easily capable of 
motion along surfaces of equipotential temperature 
but unable to move up or down across those surfaces 
In this respect the layers are like a pack of cards 
deformable with a certain amount of resilience very 
slippery but not interpenctrable The impenetra 
bdity of one layer by another is quite inexorable at 
the bottom, where there is a discontinuity of density 
between land or water and air and it the top of the 
troposphere where there is thermodynamic dis 
continuity no less effective in the end though the 
effort involves much greater saenhee m the wvy of 
displacement required to produce the necessary 
resilience Between these two extremes of resilience 
the surfaces of equipotential temperature arc nearly 
horizontal Expression is usually given to the 
principle of resilience by regarding the motion in 
any layer as being limited to the horizontal Of 
course the limitation excludes the cases of penetr itiv c 
convection which sometimes occur, and also the ednv 
effects due to the motion of a layer relatm to the 
next above or below But one is as rare as heavy 
rainfall and the other, though never ibsent is \ try 
small in magnitude Thus for a first survey both 
may bo left out of account 

Also, to begin with it is best to think of the itmo 
sphere as made up of a number of layers of hmte 
thickness and not attempt the gradation of an 
infinite number of layers of infinitesimal thickness 
There is often a natural sorting of the structure into 
irregular strati but for the moment let us think 
of twenty layers each half a kilometre thick between 
the ground and the stratosphere the two boundaries 
the resilience of which must eventually balance the 
internal stresses of a quasi - permanent cyclonic 
vortex 

The motion in each of the twenty layers except 
the lowest will adjust itself to the distribution of 
pressure in that layer The law of the lowest stratum 
IS different In consequence of surface friction there 
IS a flow across the isobars with all the disturbing 
consequences thereof 

As we regard the undisturbed medium as a pile 
of twenty horizontal layers, so we must regard a 
cyclonic system as made up of a number of m 
dependent layers We must consider the vortical 
motion produced in the medium as twenty separate 
rotating discs, not as a unified rotating ailumn 
There is practically nothing in the structure to 
prevent the slipping of one disc of revolving fluid 
Over another to any extent Tht unit of cvclonic 
activity IS not a column reaching from earth to 
heaven, but a layer, say half a kilometre thick, with 
a mass of fluid revolving accordmg to its own laws 
between the upper and lower boundanes 

In these circumstances, if the centres of the revolv- 
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ing masses were accurately superposed to begin with. 
It would bo a marvel of Nature if they remained so 
Since pressure is transmitted, the displacement of 
one would alter the distnbiition of pressure for all 
beneath the inflow at the bottom would affect the 
mass distribution of those immediately above and 
the relative motion at the surtaces of separation 
would add further complications 

If all this be correct what might once have been 
a vertical revolving column m a stream of which 
the velocity viried with height would soon have 
become a number of separate and more or less 
degraded revolving discs If there happened to be 
a thick enough layer in the original medium without 
any height change of velocity, there might be enough 
organised rotational eiiergv to preserve the original 
identity otherwise the energy would soon be lost 
m eddies and ultimately in frictional heat 

I am not sure whether Mr Banerji (Nature, 
May 19 p 668) realises that that was the kind of 
structure which I had vaguely in mind three years 
ago when I wrote the remarks in (icophy sical Memoir, 
19 to which he refers The lapse of time has enabled 
me perhaps to think it out more clearly and to 
develop further the condition for no change of velocity 
with height If one imagines a number of m<isse8 of 
saturated air overcoming the resilience locallv pass- 
ing through a senes of superposed lay ers of air and 
removing therefrom automatically by eviction, a 
vast quantity of air amounting in the aggregate to 
millions of tons cath layer must set up its own 
scheme of pressure and rotation independently of the 
others As a means of making a rotating column 
the experiment could scarcely succeed if by the 
tune that the removal was lompkte, the centres of 
the upper systems were displaced horizontally a long 
way from the lowest the superposed pressures and 
the incuUntal relative motions would certainly spoil 
the symmetry and in time destrov the unity of the 
system 

Ihe monsoon winds of the peculiar behaviour of 
which Mr Binerji sptaks a-, being sufficient to 
iccount for the movements ol the ciclomc storms 
m Indian seas belong to the lowest kilometre and 
are therefore not properly amenable to the distribu- 
tion of pressure To my mind surface winds are 
pnm.inly disturbers and desti overs of ordered 
vortical motion A well organisi d cyc'one may 
succeed m feeding on their energy and thus increasing 
its own vigour in the way which Dr hujiwhara 
described recently to the Royal Meteorological 
Society In Geophysical Memoir, 19 1 was not 

dealing with that part of the subject but only with 
the initial stages of the creation of the- vortex 

Napier Shaw 

April Z7 


The Relation of Actinium to Uranium 

At present the most likely view of the origin of 
the actmium senes is that uranium II undergoes a 
dual change m winch about 96 per cent of atoms 
form ionium and the radium senes, and the remainder 
form uranium Y the product of which proto-act. mum, 
is the parent of the actinium senes An alternative 
view IS that uranium I undergoes the dual change 
Tn 1917 Piccard from a consideration of the Geiger- 
Nuttall relation put forward the view that the 
actinium senes might arise from an isotope of uranium, 
actmo-uranium, of atomic weight 240, present in 
ordinary uramum to the extent of about 8 per cent 
Part^ from experimental work earned out by Mr 
W P Widdowson and myself, and partly from a 
survey of certain general relations in radio activity. 
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I have come to a different view, which I think re- 

r ssents the facts more adeauately than these others 
agree with Piccard m tninkmg that the parent 
substance of the actinium series is an isotope of 
uranium of atomic weight 240 not genetically 
connected with it but diner principally in thinking 
the atomic weight of actinium is not 232, and that 
uranium Y is not the immediate parent of proto 
actinium 

The scheme is as follows 



This scheme was arrived at from a consideration 
of the periods of corresponding members of the three 
disintegration senes Successn c radio active trans 
formations may be classed m three wavs 

(1) lour a particles (five in the urinium senes) 

follow each other without the expulsion of 

a (i partu le 

(2) An o-particlc is followed bv two /J-particIes in 

succession and then an o-particle 

(3) An o particle is foUowed successively by a / 3 - 

an o and a /i ji irtu le 

In the three known examples of the first type 
each product has on the average 800 times the period 
of its successor (lor the urimum series the ratio 
IS 766, for the thonuin 7C4 for the actinium 018) 
Yet the periods of average corresponding members 
of the t&ee senes (in the order given) are m the 
proportion of 5 x io‘ 50 and i Now the difference in 
atomic weight between the uranium and the thorium 
series is 2 only I have assumed that if a time ratio 
of 5 X 10* to 50 corresponds to 2 a ratio of 50 to i 
conesponds to so small a fraction as to he negligible 
If this be justifiable the atomic weights of the thonum 
and actinium senes become identical It follows 
that ictimum has an atomic weight of 228 and so 
cannot be geneticallv connected with uranium if a- 
and /S- be the only particles expelled in radio-active 
transformations 

I have found interesting relations connecting the 
periods of the bodies of the second and third types of 
successive tr insformations but the onl> thing necessary 
for the scheme to be deduced is that in both these types 
the period of the first /i-particle is greater than that of 
the second There are in all, excluding the change 
parent of Pa ->Pa — >-Ac — >-KdAc, ten examples of 
the second and third types known, in all of which this 
relation holds It is consequently not unreasonable to 
suppose that the parent of proto actinium has a longer 
period than actinium ancl consequently cannot be 
uranium Y As the latter is very probablv genetically 
connected with actinium, and is undoubtedly a product 
of a body of atomic number 92 it must be an isotope of 
the parent of proto-actimuni probably with an atomic 
weight 4 units greater To connect it with the 
parent of proto Mtinium it is simplest to suppose 
that It iS followed by a quick-changing product 
uranium Y , corresponding to uranium X,, which 
IS the parent of an isotope of the original actino- 
uranium, and this immediately precedes the parent of 
actinium as shown in the table above 
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The scheme, so far as I am aware does not senously 
contravene the results of experimental work, and 
appears to be nearer what one would expect by 
analogies from the thonum and uranium series and 
the lower part of the actinium series than those 
previously proposed None of the new proposed 
data given in the table contravene the Geiger-Nuttall 
relation Moreover they appear to make Fajau’s 
rules connecting the order of the atomic weights of 
isotopic a ray ami ^ ray bodies with the order of 
their pencils more nearlv exact than hitherto they 
have appeared to be To 1 ajaii s o-ra> rule there 
have been hitherto three exceptions , on the new 
scheme there is only one 1 he two exceptions to his 
(i ra> rule do not exist in the new scheme 

Our experimental work on the relative activity 
of uranium and its products in pitchblende leads 
to a ratio m the amounts of actimo uranium and 
uranium I in uranium of about 4 to 95 But the 
experimental results to be expected on the assumption 
that uranium II breaks up duallv 111 this proportion 
to form the actinium and radium senes lead to so 
similar a result that at present our experimental work 
is insufficiently advanced to lead to a decision 

Mr W (j Guy in this laboratorv has been for some 
time engaged with me in repeating Dr O Hahn s 
work on uranium Z as described in the latter s 
publication of 1921 and has independently come to 
very similar results to those described in Hahns 
second and recent jiapcr He confirms Hahn s 
important result that uranium X, breaks up dually, 
ill both cases with the emission of a /f particle to 
form uranium X, and uranium Z in a ratio of about 
907 to 3 He has also measured the periods of 
uranium Y, uranium Z and uranium Xj accuratel>, 
and finds them to be 255 hours 6 69 hours, <tnd 70 3 
seconds respectively These agree with the pubhsheil 
values Dr Hahn does not appear to have noticed 
that the branching ratio whicn he gives as 91)6 5 to 
3 5 IS approximately equal to the reciprocal of the 
periods of the two bodies formed This agreement 
may be a coincidence If it is not it would not be 
difficult to deduce from it intormation which might 
throw hght on the mechanism of disintegration 

A S Russfii 

Dr I ee 8 I aboratory, Christ Church 
Oxford May 3 


Slag mistaken for a Meteorite at Quetta 

Wide publicity has been given in the Press to a 
story of a fall of a large meteoric mass in Quetta 
Baluchistan Agency 

The Geological Survey of India has always paid 
particular attention to falls of this kind, and, within 
an hour of the receipt of the news in Calcutta, was in 
telegraphic communication with the authorities m 
Quetta and the receipt of specimens was anxiously 
awaited Ultimately, approximately two hundred- 
weights of material were carefully examined, and 
found to be entirely a glassy slag in which were 
embedded bits of iron wire and thin iron bands 

So far as can be judged, the sequence of events was 
as follows A large stack of baled bhoosa (chopped 
straw) of about five hundred tons weight was fired 
by a flash of hghtmng dunng a heavy thunderstorm 
and a mass of slag some five tons in weight was left 
behmd A bystander suggested that this mass was 
of meteoric ongin 

G H Tipper 

Geological Survey of India, Calcutta, 

March ii 
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vision and Llftht Sensitiveness 

In my former letter (Naturf, April 14, p 498) 1 
endeavoured to av oid dogmatism on this very 
obscure subject and aimed rather at stimulating 
further research in what seems to be a phenomenon 
of great importance Though I go all the way with 
Mr Locket (Naiure, April 28 p 570) m cautioning 
the utmost reserve in accepting my hypothesis, 
especially as. in my letter it is supported, ami 
designedly so by no more definite evidence than the 
flicking of a flv still in the interests of research, 

1 feel called upon to add some comments to his 
letter 

I have collected a large mass of evidence which 
however, cannot be published yet as it is far from 
complete Moreover, as much of it appears to 
contradict the conclusions of great authorities some 
of whom Mr Locket mentions it obviously cannot 
be urged until I have repeated each essential portion 
of it more than once and explored in each experiment 
every possibility 

First of all then, I submit that it is of the utmost 
importance to differentiate clearly between sen^tUve- 
ness to light and vMoti, lioth in experiment and in 
deduction for vision is by means of eyes light 
sensitiveness not necessarily so Plateau has proved 
{Journal de I Anal et de la Phystol i886 p 431) that 
certain myriapods distinguish between light and 
darkness by the general surface of the skin though 
Forel and Lord Avebury have proved this not to 
be the case with ants It would be interesting to 
know if it is so in Typhlopone where there arc no eyes 
V^crever there are eyes I think we mav for the 
present, assume that there is sensitiveness to light but 
this IS far different from presuming that there is vision 
I have been unable to discover any evidence for vision 
m the Epeirae studied or in T egenarta dome^ltca i > 
Agelena labyrmtheca, when proper precautions have 
been taken In these instances a fly with the wings cut 
off, will not disturb them but, if tlie fly have wings or 
stumps of wings with which it can buz/ m the forceps 
then the case is very different The necessity for 
taking every precaution may be shown by the extreme 
sensitiveness of T domesHca to the presence of 
carbon dioxide, so that even slight breathing on 
the specimen causes movement Though this spider 
will revive after a collapse of five minutes in a 
vacuum at 6 mm of mercury, though it will live for 
some minutes apparentlv with comfort in coal gas 
an atmosphere of carbon dioxide kills it instantly 

Another precaution most essential to success is 
to avoid casting shadows on the animal under 
observation , m the case of the black bellied taran 
tula (Lycosa narbonnensts), and m very many others, 
there is a manifest seeking for light Ihts is most 
apparent when the young are on the parent s back j 
Here possibly, lies the solution of this enigma 
This spider carries her young on her back with, so 
far as I can see, no food for about six months These 
fasting youngsters grow strong expend energy, and 
certainly do not become emaciated Do they get 
their energy from the air alone ? Do they possibly 
get it from the sun, as vegetable life does^ I 
^nnot yet answer this Here the investigation would 
extend from the pigment-spot in Eugltna vtrtdts to the 
facts of modern h^iotherspy 

Tummg to Mr Lockets remarks on the ants, the 
species employed for the most part were Formica 
fusca and F sangutnea In ihese insects Forel {Rec 
Zoolog Sutsic, 1887) has proved that there is normally 
sensitiveness to lignt which 18 destroyed by varnishing 
the eyes, and Lord Avebury mentions (" Ants, Bees, 
and Wasps," 13th edition, p 405) Hieir sensitiveness 
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to " ultra-violet rays much beyond our liouts of 
vision " This same authonty says quite plainly 
(op at pp 273, 272, 266, 256, 251) of Lastus mger 
that, ‘ though it seems clear that they are help^ 
by sight they do not trust much to their eyes, 
and are ‘ little guided by surrounding objects ’ 
In another experiment, if she [the anti were much 
aided by sight then she would have had little 
difficulty m finding her way back " On the other 
hand he concludes from further work (pp 268, 270) 
that by altering the position of the lights “ the ant 
went wrong " and that, ' m determining their 
course the ants are greatly influenced by the direction 
of the light ‘ Here the difference between mere 
light sensitiveness and vision is strongly supported 

Forel s experiment ( Senses of Insects,' pp 
124 128) noted by Mr Locket had seemed to me 
conclusive until I repeated it, taking care to supply 
several control ants the eyes of which were varnished 
with a transparent fluid From the results I concluded 
that the difficulty in finding home was as much 
due to the annoyance of being handled and varnished 
as to being hooiiwmked 

When working on the flies including both species 
mentioned by Mr I ocket, I did not varnish the 
eyes , 1 used a second sheet of glass between the 
fly s back and the moving object Still this experi- 
ment with the second glass was not repeated often 
enough to allow me to state my results with assurance 
and I agree with Mr Locket that varnish should 
have been employed With regard to the motion 
of air —and this is the kernel of Commander Hilton 
\oungs hypothesis, — ^vibration due to sound waves 
and simple air currents must be treated separately 
M my insects and spiders are extremely sensitive to 
the former and there can be no doubt that the fly 
IS sensitive to the latter, though I doubt whether to 
the extent suggested by Commander Hilfpn Young 

I cannot agree with Mr Locket in his use of the 
ocelli as an explanation It was I think, Johannes 
Muller’s opmion that they were especially useful for 
close vision But wo have the authority of Plateau, 

1 Orel Rdaumur Marcel de serres bug6s. Lord 
Avebury and others that varnishing of thrse organs 
made no difference Though many with Forel 
(Rec Zoolog Smsse, 1887) Lcbert ( Die ^innen 
der Schweiz ) and Pavesi (Ann Mus Ctv di Genova, 
1873 p 344) suggest that the ocelli serve for vision 
in semi-darkness, and the eyes for vision m full light, 
the experiments I have made la this field necessarily 
obscure, have been fruitless, so far as I have Iseen 
able to devise them 

Ihc instance of the male Attid, given by Mr 
Locket f liave not worked on yet , as well as the 
manv examples of what appears to bo lethal fasema- 
tion as in Mantis religiosa There is clearly an 
enormous amount of work to be done — so far I 
have not touched the scorpions — and I speak, as I 
did in my former letter, only of those species which 
I have studied necessarily few relative to the vast 
kmgdom under discussion So I can end no better 
than again, with Mr Locket, cautionmg reserve 

J P O’Hea 

St Beuno s College, St Asaph. 

April 29 


Phosphorescence caueed by Active Nitroflen 
In a letter under this title in Nature of May 5. 
P 5<>9. Prof E P I^wis announces his recent 
discovery that active nitrogen excites phosphorescence 
in a number of solid compounds i should like to 
mention that dunng the summer of last year I 
observed the same phenomsnon in the case of an 

X 8 
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aluminium compound, which does not, however, 
occur in the list of substances guen by Prof Lewis 
In resuming during July last a senes of ^ectro- 
scopic investigations begun in 1913 on the fines of 
earlier work by the present Lord Rayleigh and Prof 
Fowler I attempted a preliminary observation of 
the spectrum resulting from the introduction of the 
vapour of .ilumit lum chloride into the stieam of 
ac tive nitrogen After a long exposure a solid 
deposit was produced on the inside of the afterglow 
tube and when the stream of active nitrogen was 
passed through the same tube a few davs later the 
deposit exhibited a bright green fluorescence It 
was hoped that this observation mi^ht be recorded 
in a future paper, after opportunity for further 
spectroscopic work had occurred In view of Prof 
Lewis’s anuouncement however perhaps this note by 
wav of corroboration is not out of place 

W JEVONS 

Physics Department 
Artillery College 

Woolwich Mav ii 


The Dissolution of the Conjoint Board of Scientific 
Societies 

Actinc under the instructions of the Executive 
Committee, wc have now wound up the aftairs of the 
Conjoint Board of Scicntifu Societies 

Evcrvthing connected with the 1 1st of Scientihr 
Periodicals has been placed in the hands of the 
Trustees who have been appointed to carry out this 
publication Ihc work on the List is now well 
advanced 

The Royal Society has agreed to accept the custody 
of filed records and documents related to the work of 
the Board and its Committees with the exception of 
that just mentioned These have now been lodged 
with the Societv, except the records of three Com 
mittoes at jircscnt m the hands of their secretaries 
for final revision before lodgment with the Society 

Copies of the pioceedmgs of the Board have also 
been deposited with the British Museum, the Royal 
Society of Edinburgh the Patent Ofhee Sir Arthur 
Schuster Sir Herbert Jackson, and Prof W W 
Watts Sets of printed matte r have been also handed 
to the Department of Scientific and Industrial 
Research, the National Physical Laboratory, the 
Science Libiary, the University of London, the 
Imperial College of Science and Technology, the 
British Museum (Natural History) and the London 
I ibrary HrRBtRr Jackson 

W W Watts 

May 14 


The Capture of Electrons by Swiftly Moving 
Alpha Particles 

The swiftly moving a -particle produces a large 
number of ions in its passage through a gas, as is 
evidenced by the beautiful Wilson photographs of 
a-ray tracks It is a matter of some surptise that 
at the act of ionising a molecule, or immediately 
after, the a -particle does not attach one or more 
of the free electrons to itself The approach is very 
near and the force is that due to a double charge 
The expernp^nts of Rutherford, Marsden and 
Taylor and other# indicate that the swiftly movmg 
o particles begin to take up electrons when the velociW 
has decreased to o 4 of the imtial value (pi^o 4 v,) 
The recent experiments of Henderson (Proo Koy Soc , 
January i, 1923) mdicate that at this velocity the 
»-particJe takes up one electron It then continues 
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its smashing career through matter without change 
until the veloaty Is reduced to o 15 of the mitial 
value (r,=io 151/,) At this velocity, approximately, 
the o-particle takes up a second electron and becomes 
a more or less harmless atom of helium 
The limiting velocities at which the o- particle 
captures the first and then the second electron seem 
to be rather definitely fixed The initial velocity 
from radium C is v, -2 06 x lo* cm /sec ihe velocity 
at first capture is y,=o 41)0=8 2 x 10* cm /sec The 
velocity at second capture is stated by Henderson to 
be at least as small as y,=o 151)0=3 i x io» cm /sec 
It 13 desired to point out here that this failure to 
capture an electron may be due to the hi^h velocity 
of the o- particles The free electron will at once 
start toward the a particle If the latter is moving 
with a velocity greater than the velocity of fall 
(parabolic velocity) of an electron into the K ring, 
the electron will fail to reach the K ring and effect 
a combmation Having this situation m view, I 
have calculated the hmitmg parabolic velocity for 
an electron falling into the K ring of (1) a doubly 
charged a-particlc and (2) one having a single charge 
The radius of the K ring is given b> a = h*l^r*me'C,, 
where E is the excess nuclear charge in eaca case 
This velocity is given by iwv’=Ee/a hrom these 
considerations the calculated velocity for the first 
case 18 i),=6 2xto* cm /sec In the second case 
the charge F is single and the velocity i),-3 2x lo* 
cm /sec The experiments are necessarily not very 
exact, but the agreement is sufficiently close to 
suggest that this may be the proper explanation of 
the action 

From this point of view, all a rays, of whatever 
initial velocity should capture the first and second 
electrons at the same velocity This is a matter 
of sufficient importance lo determine experimentally 
Beroen Davis 

Columbia University 
New York 


Recent Aurorae 

Magnetic disturbances and associated phenomena 
have perhaps a special interest when they occur 
during the minimum period of sunspot activity, 
owing to the comparative rarity of these events at 
this time When, therefore I read in Nature of 
April 21, p 534 the account by Father Cortie of the 
recent disturbances, it reminded me of observations I 
had made of the aurora m, activity on the dates 
referred to On February 25, m a very clear sky, 
with a nine - days - old moon shining the northern 
horiron was seen to be brightly illuminated by auroral 
light at 845 PM for about half an hour, but no 
streamers were seen On March 24, again in first 
quarter moonlight, but a very hazy sky, I saw an 
auroral display of unusual beauty at 9 p M over 
Bassenthwaite Lake The arch was elevated ten 
degrees, with streamers and lances shooting upwards 
for, in some cases, another thirty degrees The 
length of the arch I could not measure, owing to each 
end being hidden by lofW mountains but it was 
visible for sixty degrees It was clear-cut below, and 
merged gradually into the moonlit haze above 

The reflection of the streamers m the perfect 
mirror-like surface of the lake, and the shining arch 
flanked by snow capped heights, dimly seen m the 
misty moonlight, combined to form a picture of 
mdescnbable beauty 

W B Housman 

Seaton, Cumberland, 

Apnl 25 
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Recent Experiments in Aerial Surveying by Vertical Photographs ^ 


By Prof B Mfiviii Jones 


I I IS proposed to describe in these columns the results 
of experiments on aerial surveying that have been 
in progress at the University of Cambridge since 1920 
1 he expel iinents were made possible by the eo-operation 
of the Roval Air horce and the Uepartment of Seientifii 
and Industnal Research with the ehair of acronauties 
at Cambridge They were suggested in the first place 
bv Mr Hamshaw Ihomas of ( ambridge as the result 
of his experiences of air-mapping in Palestine during 
the War The authors wish to acknowledge tluir 
debt to Mr Thomas, not onlv for the original 
suggestion, but also for valuable advice during the 
progress of the work 

lo make an accurate surve\ by air, it is neeessary 
to liav'C information concerning the ixisition and 
oiientation of the camera al the moment of (X|josurt 
If the ground < one erned is flat ind the lilt of the c iim ra 
IS known, the photograph can easily be re-projec icd to 
give a true plan When the ground is hilh , two pho‘os 
of the same aua, taken from known [loints and with 
known tilts, will provicii information from which a 
complete model, or mip with contours tan be con 
sirueted 

It three poinS that are iccurvtely known in position 
oceur in a photo, it is possible to find the position incl 
orientation of the eamtra from intennl evidence m the 
plate Itself I his proeess is c allc d “ re sec tion ” f( 

IS thus iheoretieally possible to nnp an indefinite area 
of country from a single base of three known points, 
for these points eould be made to occur in the first two 
photos which could then be used to determine the 
positions of other points, from which further photos 
eould be re-see ted, and so on In practice this process 
would lead to accumulations of error which, with the 
methods yet available, would soon become proliibitiv olv 
large It is for this reason necessary, if the rc-scclion 
method is to be used at present, to provide a net of 
ground • surveyed control points such that three will 
occur in most, if not all, the photographs 

When the aerial map is merely required to record 
changes, or to fill m detail m a country that lias already 
been closely surveyed, as, for example, in the war 
mapping of the Western front, or m the re mapping of 
towns in peace, many accurately surveyed yxiints will 
already exist and the re-section method will be the 
obvious one to use When, however, the problem is 
to map laige areas of unsurveyed country, as, for ex- 
ample, the interiors of Australia or Afrii a, the cost of 
providing so many ground-surveyed pomts will gener- 
ally be prohibitive This will be especially the ease 
when the country is fiat and heavily wooded 
It IS, however, precisely in connexion with large 
areas of this natuse that the outlook for aerial surveying, 
on a large scale, is most hopeful In such cases it will 
not, in general, be practicable tO spend much money 
per square mile of survey, so that it becomes necessary 
to employ methods that neither require a close pre- 
liramary ground survey nor involve too much office 

‘ Subitancs of two lectures delivered at the Royal Irutitutioa on February 

ij and i* 
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and Major J C Griffiths 

labour per photo Both these conditions rule out the 
re-section method for work of this class 

Now exact determination of the position and orienta- 
tion of the camera 111 space, hv methods that are inde- 
pendent of the photo itself, is a matter of great diffi* 
c ultv, hut it happens tluit an exact plan of level coiintn' 
lan be lonstructed from overlapping photos, withou.. 
knowing the exact position of the camera provided that 
ill the photos are taken from the same height and with 
the camera axis vcrtual The reason for this is that 
all such photos will show a true plan of the ground 
to the same scab, and therefore they can be shuffled 
together, until the detail joins up everywhere and a 
true pill) IS foimed 

If, therefort, a cameri ran be kept at a constant 
height, with its axis vertical, and moved about over 
the ground, so that the whole country is (overed by 
overlapping photos, it will be possible lo construct a 
(ontinuoiis plan of the ground from eontaet prints 
siraiglit from the onginal negatives and it will not be 
neccssirv' to provide for known points to appear on 
cath pho o, or to determine the position of the camera 
at eiih exposure Moreover, the heavv oflicc work 
involved m re-sc( ting and re-projeetmg each photo will 
lie xvoided entirely 

Sudi i proecss is strutlv iceurate onlv when applied 
to alisolulelv flat lounirv, but when working from 
10,000 leet, as we do, undulating (emiurv up to about 
Soo fict loud dilTerenets of level can be dassed as 
little lenlly flat from this point of view It must also 
be remembtred that fiat country is often the mosi 
dittieiilt to sunev from the ground and is therefore 
I he countiy m which an altirnativi method is mos 
reijuired 

We are thus led to the eondusion tiiat the eeono- 
mieal mapping of moderately flat i ountrv, b\ means of 
vertieal photographs depends upon the xcruraey with 
whieh the eamera ran be maintained at a constant 
height, with Its axis vertical, and upon the ability of 
the pilot to flv so as to cover ill the ground with 
photographs that will neither overlap too much nor 
leave gaps fhe experiments at (ambridge have 
been toncerned mainlv with the accuracy obtainable 
in these operations, given suitable apparatus and 
siiffi lent training in air routine 

I’lNIIlNC, THl VlRTICAI 

The problem of keeping a constant height is quite 
straightforward and casv to understand , the only 
diffiiulty IS to do it The problem of keeping the 
camera axis vertical is complicated bv the fact that all 
forms of apparatus that are designed to indicate the 
vertical are disturbed by horizontal accelerations of 
the aeroplane-, which often persist m one direction lor 
so long as twenty seconds at a time It is possible to 
devise gyroscopieal instruments that will seek the 
vertical so slowly as to average out these disturbances, 
but much experience has been gained with instruments 
of this type during the War, and this experience was 
not encouraging, mainly owing to the liability to 
failure of the delicate ajiparatus required 
In aerial surveying it is, however, necessary to fly 
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verv straight and steadily m order to cover the ground 
correctly, and, when one is flving straight and steadily, 
simple vertical indicators such as the spirit level 
indicate truly 

Now It had been found, m connexion with bombing 
experiments during the War, that it is comparatively 
easy to flv very straight and steadily when no other 
condition is imposed, but that it is much more difficult 
to do so when trvin^ to pass over a pre-arranged point 
The reason for this is that the pilot nortnally estimates 
the horizontal and vertical by reference to the horizon, 
and, when forced to look at the ground beneath him, 
is quite unable to distinguish the true vertical from the 
apparent vertical as distorted by acceleration * It is 
obviously necessary to look at a point in order to get 
over It, so that the reason for the distinction between 
merely flying straight and flying straight over an object 
IS at once apparent To overcome this difficulty it is 
necessary to devise methods of carrying out the survey 
with the minimum attention to the ground beneath 

We decided to divide our experiments into two groups 
as follows 

1 To study the accuracy with which it is possible 
to keep the camera at a constant height with its axis 
vertical, when the difficulty of finding a predetermined 
track IS reduced to a minimum 

2 To find out how to fly over a predetermined 
straight track without losing accuracy from that 
determined above 

In connexion with the first group of experiments, we 
were fortunate in having near Cambridge a stretch of 
very flat country covered with numerous well mapped 
and easily identified points and traversed by two large 
straight canals, more than twenty miles long, called the 
Bedford levels 

It is easy to fly down a long straight landmark of 
this nature with very little attention to the ground 
immediately beneath We therefore flew along these 
canals at about 10,000 feet, keeping as straight and 
level as possible, and taking a senes of photographs at 
regular intervals We then developed these photos 
and, from them and a 6-inch Ordnance Map, calculated 
the position and orientation of the camera at the 
moment of exposure by the method of rc-scc ion 

The re-section was very laborious, but eventually, 
after about two years’ work, we obtamed results for 
170 exposures, and these showed a probable error of 
tilt of about I® from the vertical and a probable varia- 
tion of height from the mean of a flight of 40 feet The 
distribution of errors m both tilt and height was quite 
normal 

From this data it is clear that the tilt of the camera 
axis from the vertical seldom exceeded 2° and that 
the height of the camera seldom vaned more than 
100 feet from the mean of each flight Simple (jdcula- 
tions, supported by previous expenence in Palestine, 
lead to the conclusion that such errors should not 
introduce serious errors into maps made on the assump- 
tion that the axis is vertical and the height constant 
This excludes, of course, errors that are cumulative over 
large distances 

:l»t a pilot, looldati down at 
pass ovuc It, will tend to By 
qmtlon Is ;ip»oontt when 
tangant from the poiot whar 
genetal never pra over Uk 
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Covering TkE Ground without Gaps 
The second problem was to cover the required 
country to be surveyed without leavmg gaps and with- 
out losmg accuracy It is on this problem that most 
attempts at commercial surveying have broken down, 
the pnmary cause of failure bemg the inability of the 
pilot to distinguish between the true and apparent verti- 
cal So long as the pilot is allowed to look constantly 
down at the ground, m an endeavour to cover it accur- 
ately, tilts up to SIX or more degrees are liable to occur, 
and the tracks that are made under these conditions 
arc often so curved as to cause large gaps between the 
stnps of photos 

By experiment we have found that the best wav to 
solve the difficulty lies m allowmg the pilot to locate his 
position by reference to the ground beneath, at the start 
of each flight onlv, and msistmg that he must fly hence- 
forward without further reference to the ground 
To do this in such a way that successive flights on 
the out and return journeys will cover the fflmund in 
parallel strips, it is necessary , first, to find afld Wlow for 
the wind at the height in question This we do by a 
method that was developed bv the Air Ministry for 
purposes of aerial navigation, and we have brought the 
routine to such A pitch that within ten minutes after 
reachmg the survey height, 10,000 feet, we can find the 
wind and make all necessary calculations for compass 
courses, etc It requires considerable traming and 
expenence before this can be done 
However good the methods employed, the strips on 
successive journeys will not be exactly parallel, and, 
since they are located only at one end, their length will 
obviously be limited if gaps are to be avoided We 
find that this limit comes out at between 10 and 15 
miles The starting points for the stnps are either 
marked on existing maps or on prelimmary stnps of 
photographs, taken along the edges of the mosaic at 
nght angles to the mosaic strips , these preliminary 
strips arc called “ indication stnps ” 

The pilot, therefore, begins by getting over a point, 
as accurately as he can, and then talmg up a pre- 
calculated compass bearing as quickly as possible A 
difficulty may here be expenenced owing to the well- 
known fact that cbmpasses on aeroplanes are affected 
by a change of course and do not settle down on a true 
beanng until the aeroplane has been flying straight and 
steadily for some time If the pilot has managed to 
get over the startmg pomt while flying on the correct 
bearmg, this difficulty will not arise, but when working 
from tractor aeroplanes, as we are forced to do, one 
cannot always manage this, because the lower plane 
obstructs the view of the point durmg the approach, 
unless the approach is made in a curve 
To overcome this difficulty we use an apparatus 
designed by the Royal Aircr^t Establishment This 
consists of a free gyro that can maintain its orientation 
m space for some ten mmutes, without reference to 
Hie movements of the aeroplwe We release this 
gyro while flying on flie required course, just before 
leaching the startmg pomt, and use it to return to 
the correct course iihmediately after passmg the p6mt 
We consider that an apparatus of this nature will 
always be a great help in aerial surveying, esp^ially 
when working from tractors, but we think a 
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survey could be successfully carried out without it 
when workmg from pushers When fly mg without this 
apparatus either more skill is required or the lieginnings 
of each strip will be rather less act urate than they 
might be 

The photographir strips themselves can be kept 
straight by flying on a distant point near the hori/on, 
but this operation can be much assisted by another gyTo 
instrument that controls the rudder through a relay 
and thus keeps the aeroplane on a straight course auto- 
matically I his apparatus relieves the pilot of the 
most fatiguing part of his work and, by allowing him to 
concentrate more on such things asmaint<aining constant 
height and speed, improves the general quality of his 
work We have carried out surveys both with and 
without this instrument, and, while we have proved 
that accurate work can be done without it, we should 
always recommend its use in any large surveying 
scheme 

Area covered in a Flight 

We have found from experience that 100 sq miles i' 


about the area that can conveniently be covered iti one 
flight This requires about 80 minutes flvmg on the 
actual mapping and aliout three hours from ground to 
giound This amount of work is about what a crew 
tan perform regularly , day by day , hence it follows 
that aerial surveying bv these methods can be carried 
out at the rate of about 100 sq miles per dav If the 
I separate strips art made ten miles long tlic average 
I day’s work will therefore, (over a square of ten miles 
I to the side 

We have found that an area of 100 sq miles, involv- 
ing alxiut 130 photos, forms a (onvenicnt unit for com- 
pilation, for, although we have compiled a very successful 
map of 22 <; sq miles in one unit, we lonsider this to be 
too large for economical work 1 he method, therefore, 
that we favour for mapping large areas, is to compile 
the prmts of each day’s work into separate mosaics and, 
after reproducing these to any required scale in a large 
camera, or photostat, to fit tiicse larger units together 
in the same wav as tin individual pnnts were fitted 
{To be conltnued ) 


Science and Radio-Communication ' 


By Sir Richard Gi azfbrook, K ( B , F R S 


P ROBLEMS in which there is a close connexion 
between theory and practice can be found in 
every branch of engineering, perhaps with more striking 
effect m electrical and metallurgical science, m the laws 
of stress and strain in structural materials, and m the 
fatigue of parts subject to vibration, rather than m 
the questions which pertain more closely to the domain 
of Civil engineeiing Let me deal first, briefly and 
incompletely it must be, I fear, with that branch of 
electneal engineering-— radio, or wireless telegraphy- 
which at present exercises such a fascination over the 
popular mind, which is already and will be to a greater 
extent in the future a link to bind together all nations 
of the earth Sir William Anderson, in the first James 
Forrest lecture delivered thirty years ago, refers to 
Preece’s early experiments between Lavemock and 
Flatholme, a distance of eight miles, as a startling 
consequence of electro-magnetic theory Now the 
earth is girdled with a wireless chain depending from 
two, or at most three, great stations I have just 
received from the International Union for Scientific 
Radio Telegraphy details of a scheme for the determina- 
tion of longitude in which the principal co-operaiing 
stations will be Bordeaux, Annapolis, and Pearl 
Harbour 

In the year i86j Clerk Maxwell read before the Royal 
Society his paper on “ The Equations of the Flectro- 
Magnetic Field ” It was an attempt, which has stood 
the test of time — ^the conditions which led Lorentz and, 
later, Einstein to introduce certain modifications were 
not dealt with by Maxwell — to apply mathematical 
reasonmg to those principles, enunciated by Faraday, 
on which the construction of generators and motors, 
transformers, and practically all electneal machinery 
IS based This reasonmg led him to the result that the 
effect of changes m an electric current m a conductmg 

> From th« Jame» Fomtt Irotan on “ Th« Interdapondenro oi Atntnot 
SdMioe and Bngineenns;,' il«Uvet«d befon th« Institution o( Civil Enidneon 
<»M»y 4- 

MO 2795, VOL. in] 


wire would be propagated through opace with a speed 
depending on the two constants* whit,h define the 
elettric and magnetic conditions of the medium sur- 
rounding the wire The values of these constants for 
air can be found from electneal considerations, and 
hence the velocity with which electro magnetic dis- 
turbances are propagated ran be calculafed To quote 
his words 


We now proceed to investigate whether these pro 

E ertics of that which constitutes the ( lectro-magnetic 
eld, deduced from electro magnetic phenomena alone, 
are sufficient to explain the propagation of light 
through the same substance ” and his conclusion is 
‘ The agreement of the results seems to show that 
light and magnetism are affections of the same 
substance and that light is an electro magnetic dis- 
turbance propagated through the field according to 
electro magnetic laws ” 


Maxwell found that when the calculations were made 
the resulting value for the velocity was approximately 
equal to the velocity of light The work was extended 
m his “ Treatise on Electricity and Magnetism, ’ 
published in 1873 The values of the velocity of light 
and the velocity of propagation of electro-magnetic 
waves were not known then with present-dav accuracy, 
and he concludes that they are quantities of the same 
order of magnitude A glance at present-day * figures 
shows that they are identical, and the electro-magnetic 
theory of light is universally accepted Nor was the 
result true only for propagation through air or inter- 
stellar space , such observations as were then availaUe 
showed that, in all probability, it held for all transparent 
media, though there were discrepanaes, known now to 


the indooUvs cApaetty and 


ma detenainatlona ot the «lectro.ma(iietic velocity, 
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be due to dispersion, which required explanation But 
there was a wide gap between this theoretical deduction 
of Maxwell and the wireless telegraphy of to-day, which 
needed many more investigations in “ pure ” science 
before the bridge was complete We at the Cavendish 
Laboratory— I was a student at the time — implicitly 
believed m its truth , but no one had received electro- 
magnetic vibrations — at tiny rate, to his certain know- 
ledge The method of generating them and the means 
for measuring them were still to come 

For the former we have to go back to a remarkable 
paper* by a very distinguished honorary member of 
this Institution, Lord Kelvin Helmholtz ® seems to 
have been the first to conceive that the discharge of 
a^ condenser through a wire might consist of a forward 
and backward motion of electricity between the coatings 
— a series of currents in opposite directions Lord 
Kelvin took up the question mathematically and in- 
vestigated the phenomena He showed that under 
certain conditions there would be oscillations of periodic 
time zvy/LC, where L is the inductance of the coil, 
and C the capacity of the condenser These oscillations 
must, according to the theory, give rise to waves 
travelling out into space with the electro-magnetic 
velocity Fitzgerald, at a meeting of the British 
Association, had predicted in 1883 that they might be 
produced bv utilising the oscillatory discharge of a 
Leyden jar, and Sir Oliver Lodge in 1887 produced 
and detected them For their detection the principle 
of resonance was employed Any mechanical system 
free to vibrate has its own period of oscillation, and 
the application to it of a series of small impulses at 
intervals coincident with the free period of the system 
results m a disturbance of large amplitude So, too, 
an electric system having capacity and inductance has 
Its own period of electneal oscillation, and, if this 
coincides with the period of incoming electrical waves, 
electrical disturbances of a magnitude which can be 
detected by our apparatus are set up It is necessary 
that the receiver and the transmitter should be m 
tune Lodge made use of this principle, and, by 
receiving the waves on wires adjusted to resonance 
with his Leyden jar and coil, was able to detect them 
David Hughes, working in the early 'eighties, had 
already detected such oscillations, but was discouraged 
from pursuing the subject 

In 1879, in consequence of the offer of a prize by 
the Berlin Academy, the attention of Heinrich Herz, 
then a student under Helmholtz, was attracted to the 
problem of electric oscillations and their detection He 
came to the conclusion that with the means of ob- 
servation then at his disposal “ anv decided effect could 
scarcely be hoped for, but only an action lying just 
within the limits of observation ” The investigation 
was laid aside, only to be revived in 1886 by a chance 
observation of the effect of resonance in two circuits 
which happened to be in tune, and his reahsation of 
the fact that herein lay the means of solution of his 
problem His paper “ On Very Rapid Electric Oscilla- 
tions ” appeared in Wiedemann’s Annalen, vol xxxi 
for 1887, and from this experiment came verification 
of Maxwell’s theory, the basis of all our knowledge of 
wireless* 

‘ Pka Mag , 18S5 

* “ Obnr die Erhaltung der Kraft ' iSaZ 
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Fitzgerald directed the attention of English physiasts 
to the work at the British Association meeting in 1888, 
and Lodge exhibited many of the effects of the waves 
at the Royal Institution in 1889 The investigations 
which led to such brilliant results were inspired by 
the desire for knowledge , the idea of their practical 
application was entirely absent Signalling by wireless 
waves was not foreshadowed until Crookes suggested 
It in 1892, and in 1893, Sir William Anderson’s 

lecture. Lodge heard of Branly’s coherer and applied 
It to the rectification and reception of wireless waves 
From this started the investigations of many of those 
whose names as pioneers are familiar to all But 
another discovery in pure science was necessary to 
complete the work 

Edison had shown in 1883 that if an insulated 
electrode was inserted in an ordinary glow lamp there 
was a current of negative electricity from the filament 
to the electrode — the emission of negative electricity 
from a hot body had been observed bv various experi- 
menters — and hleming made some observations about 
this date on the Edison effect In 1904 he applied 
them to produce a valve rectifier for high-frequency 
oscillations by connecting one pole of his receiving 
circuit to an insulated plate or cylinder within a carbon 
lamp, of which the negative electrode forms the other 
pole of the receiving circuit When the filament is 
made incandescent, negative electricity can readily 
pass from it to the insulated plate and hence into the 
receiving circuit , the flow of positive electricity in the 
same direction is checked , the lamp has a rectifying 
action 

Dr Lee de Forest improved this oscillation valve a 
little later, making it an amplifier as well as a rectifier 
by placing between the filament and the plate or 
cylinder a grid of metal wire connected to an external 
source of electromotive force, by means of which its 
potential can lie varied There is ordinarily a current 
of negative electricity passing from the filament to the 
plate — the plate current it is called — through the inter- 
stices of the grid By varying the potential of the 

d this current can be varied, and the conditions can 
so adjusted that small changes in the potential of 
the grid will produce large changes in the plate current, 
the plate current is passed through the primary of a 
step-up transformer, in the secondary of which is the 
receiving telephone, and the effect is thereby made 
audible The grid is connected to one pole of the 
circuit receivmg the incommg waves, and the small 
variations of potential which they produce thus give 
nse to large vanations of the plate current, and hence 
the sound is amplified By placing a number of valves 
in senes verv large amplifications are possible 

The other uses of the valve are very numerous It 
IS now employed as a transmitter for wireless work , 
while It finds many applications as a source, or rather 
regulator, of vibrations of comparatively short penod 
The Post Office has used it as an amplifier of speech, 
while Mr F E Smith has apphed it as a source of 
sound m connexion with the measurement of audibility 
The whole of this arose from Edison’s observation of 
the discharge of negative electncity from the heated 
filament 

To quote again from the first James Forrest lecture 
“The engmeer must banish from his mind the idea 
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that anything can be too small or too trifling to deserve 
his attention ” 1 he modem development of the valve, 
through the researches of those who have brought it 
to Its present excellence, has rested on a still smaller 
entity, the electron, a body with a mass of o 900 x io~*^ 
grams, about 1/1800 of the atom of hydrogen, carrying 
a negative charge of 1591x10'*® electromagnetic 
units* of electricity, first glimpsed bv Crookes, then 
proved to exist by J J Thomson 

The appearance of a Crookes tulic or vacuum tube 
when carrying an electric discharge is well known 
When the pressure is sufficiently reduced, the tube is 
non-luminous except for a beam of light whitli proceeds 
normally from the cathode— the negative electrode — 
and penetrates into the tube a distance depending on 
the pressure , this beam constitutes the cathode rays 
if the rays strike the glass at the end of the tube, a vivid 
fluorescence is produced 

Crookes showed that the beam constituted a current 
of negative electricity , it could be deflected by a 
magnet Experiments by Perrin and J J Thomson 
proved conclusively the existence of the negative charge 
Thomson showed also that the stream tonsisted of an 
assemblage of minute particles — electrons He meas- 
ured the velocity of the particles and the ratio t\m of 
the charge on each to its mass further experiments, 
of which perhaps those of Millikan are the most im- 
portant, have led to a determination of the charge on 
the electron, and from this and a knowledge of the 
ratio elm the values of e and m are found These 
values are the same whatever be the nature of the 
cathode from which the rays take their origin — ^the 
mass and charge of an electron are the same whatevei 
be Its source Thus now it is scarcely too much to 
say that nearly all electrical phenomena are conditioned 
by the presence and motion of electrons The current 
in a cable is a stream of electrons , a conductor is a 
body through which they move freely , an insulator 
checks their activity The power that drives our 
motors comes from them , the light of the electric 
lamp, the heat that comes from an electric radiator, 
have their ongin m these tiny particles , the plate 
current of the valve rectifier referred to above is a 
stream of electrons , when the grid is negativelj 
electrified, it adds negative electrons to the stream , 
when It IS positive, some of the electrons from the 
filament are stopped m their passage through its inter- 
stices to neutralise the positive electricity it possesses 

Electrical engineering m its many branches is closely 
bound up with the properties of an electron discovered 
by men whose sole object it was to advance natural 
knowledge Nor is this all for from the electron 

* One electrO'-magnetic unit is the cliar^e traiisferml bv i ampere clr 
cuiati^ for lo seconds 
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came X-rays, though this, perhaps, is scarcely the 
correct way of putting it, as J J Thomson’s discovery 
really followed that of Rontgen About 1894, ph> sicists 
in many countries were experimenting with Crookes’s 
cathode rays A chance observation made by a skilled 
worker revealed the fai t that the cathode rays produced 
an effect outside the tube in which they were generated 
Rontgen in the autumn of 1895 was conducting an 
investigation with a vacuum tube wrapped in light- 
proof paper, and noted that a fluorescent screen of 
barium platmo-cyanide lying near shone out when the 
tube was excited , if he placed opaque objects between 
the screen and the tube, shadows were cast on the 
screen, showing that rays, the X-rays, proceeded from 
the tube in straight lines , and it was quickly found 
that the rays penetrated substances opaque to light, 
the penetration depending on the density of the sub- 
st ince There is no need to dwell on the results that 
have followed from this and their significance to 
engineers X-rays tan penetrate 4 to 5 mm of lead, 
12 mm of tin, 75 mm of carbon steel, 100 to 150 mm 
of aluminium, and 300 to 400 mm of wood By their 
aid hidden cracks or faulty welds can be shown upon 
metal structures, while they have been employed for 
many industrial purposes, besides their use in surgery 
and medicine 

For some time the nature of X-rays was a mystery 
Their rectilinear propagation and the absence of re- 
fraction when they fell obliquely on the surface of a 
medium other than air were difficult of explanation 
Now It is known that they are produced by a very 
rapid change of motion of electrons When the velocity 
of an electron is altered, an electro magnetic wave is 
produced, and, starting from the electron, travels 
outward with the velocity of light The frequency in 
this wave- in the number of vibrations per second 
produced — depends on the suddenness of the cliangc of 
velocity oi the electron If this is very great, the 
frequency in the resulting wave is also very great 
When a beam of cathode rays falls on the glass 
walls or on the anti-cathode of an X-ray bulb, 
the electrons are stopped almost instantaneously 
Electro-magnetic rays of very high frequency — 
X-rays — are produced Their wave-lengths are now 
known to he between 12x10'* cm and 017x10 * 
cm The wave-length of visible light is between 
7700x10 * cm and 3600x10 * cm, that of ultra- 
violet light lies between 3600 x lo'* cm and 200 x 10 * 
cm , and it is to this minuteness of wave-length 
that the absence of refraction is due In the 
hands of Sir William and Prof W L Bragg, it has 
been the means of revealing the inner structure of 
materials in a manner which is of the utmost im- 
portance to engineers 


Terrestrial Magnetism and tb 

T he possible ex^tence of a “ magnetic sense ” m 
animals has for long been a subject of specula- 
tion, and Lord Kelvm is numbered among those to 
whom the idea has proved attractive No direct 
evidence m its favour Im ever been obtamed , but, on 
the other hand, there is no actual proof that some form 
of physiological sensibility to the phenomena of terres- 
trial magnetism may not exist and be a factor m that 
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: Orientation Faculty of Birds 

mysterious power of geographical orientation which is 
displayed by many animals and by primitive man 
The idea has often been invoked m the case of the 
especially remarkable powers of orientauon which are 
possessed by migratory birds and by hommg pigeons, 
and It IS to be feared that much loose talk has at tunes 
been mdulged m on this particular pomt A recent 
author (F Cathelin, “ Les Migrations des Oiseaux,” 
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Parts, 1920) has gone so far as to propound a theory of 
migration which dispenses with mstmctive behaviour 
m favour of “ galvanotropism,” and reduces birds to 
the status of mere automata actmg under the com- 
pulsion of “ des grands courants at^riens ^lectro-ma- 
gnetiques cqumoxiaux ” Unfortunately for his argu- 
ment, It IS based on a conception of migration which is 
not consistent with many of the established facts, and 
It presupposes the existence of physical phenomena as 
to which the physicists are silent Nor is its credibility 
mcreased by the absence of any suggestion as to a 
possible physiological mechanism linking the supposed 
physical causes to the alleged biological effects At 
the best it is one of those “ explanations ” which call 
for more explainmg than the ongmal phenomena 

In these circumstances one welcomes a serious 
attempt, by a biologist and a physicist in collaboration, 
to set forth the possibilities of the case This has been 
done by Dr Rochon-Duvigneaud and Prof Ch Mauram 
{la Nature, 192^, 232) m respect of hommg pigeons 
In this paper Dr Rochon-Duvigneaud begins by statmg 
the biological data, and Prof Mauram, who is durector 
of the Institute of Terrestrial Physics in Pans, follows 
with a discussion of the physical facts, particularly 
those of terrestrial magnetism, which might be relevant 
Prof Mauram conhnes himself to a statement of ap- 
parent possibilities , he holds none of them as proved, 
and he urges the need for experimental mquuy 
Whether his tentative hypothesis is sufficiently plausible 
from a biological point of view to constitute a prima 
facte case for further research on these lines, however, 
is perhaps open to doubt 

Prof Mau rain’s suggestion may be stated as follows 
The magnetic decimation (angle of mapetic needle’s 
lateral deviation from the geographical meridian) and 
the magnetic dip or mclmation (angle of needle’s vertical 
deviation from the horizontal plane) both vary from 
place to place over the surface of the globe The 
periodical vanations at any given place, and the 
irregular disturbances which also occur, are small in 
proportion to the otherwise constant geographical 
differences Roughly speakmg, therefore, every 
locality has its characteristic decimation and dip If 
hnes be drawn through the places havmg the same 
decimation, and other lines through the places havmg 
the same dip, these Imes are (m Europe) roughly at 
right angles to each other The Imes thus serve as 
co-ordmates, which fix the position of any given locality 
like Imes of longitude and latitude Moreover, the 
decimation and dip increase or decrease progressively 
as distance from a mven locality is mcreased, except 
along those Imes where one or other factor remains 
constant So much is a matter of common knowledge 

It has then to be supposed that the pigeons are 
sensitive to changes m decimation and dip, and mdeed 
simultaneously sensitive to each factor independently 
of the other, and that when removed to a new locality 
the birds have a natural tendency, so to speak, to se^ 
their own magnetic level If a pigeon be removed to 
another place havmg tf^ same declination but a greater 
(or less) dip, it would fl^ along the hne of equal decima- 
tion m the direction decrcasmg (of mcreasing) dip 
Similarly, if removed lo a place havmg the same dip, it 
would follow the directum m Which the decimation 
changes towards the amount found at the home lo<»llty 
NO 2795, VOL. Ill] ' 


Agam, m the more general case of a bird removed to a 
place where both decimation and dip are different, it 
would be affected by both factors and its homeward 
path would be the resultant of the two tendencies (It 
IS noted that there is no question of remembenng the 
magnetic changes experienced on the outward journey, 
as d bird removed by a circuitous route will find a 
direct path home ) 

Ormthologists will be grateful to the physicist for 
the statement of a possible case, but they will regret 
that Prof Mauram has confined his argument to the 
relatively short journeys performed by hommg pigeons 
and to the magnetic phenomena as they exist m Europe 
(for It IS not m every part of the world that the lines of 
equal decimation and of equal dip run at right angles 
to each other, and that there is only one pomt at which 
a given pair of values for these factors is to be found) 
They would have liked to see a case similarly stated m 
respect of the migrations of, say, swallows from South 
Africa to England (cf Naturf, March 16, 1922, p 346) 
over an area m which more compheated changes m terres- 
trial magnetism have to be reckoned with Dr Cathelin 
notwithstandmg (“ Le retour gu nid reste done pour 
nous une des grandes hen sies ornithologiques ”), 
ever mcrcasmg volume of records of marked birds 
shows that swallows and others commonly perform ver\ 
accurate feats of “ hommg ” from great distances 

Returning to homing pigeons, however, we may 
examine the argument more closely The physical 
phenomena exist, and a remarkable power of orienta 
tion IS undoubtedly mvolved m hommg , can a con 
nexion be traced between them ? The most serious 
objection seems to be the entire absence of any evidence 
of sensibility to magnetism on the part of birds or other 
animals and without this physiological Imk specula- 
tion must needs be barren Kelvm got negative results 
from his expenment of subjecting the human head to 
the mfluence of a powerful magnetic field, Du Bois 
observed no effect on protozoa , and the writers of the 
paper under discussion havesimilarlyfailed with pigeons 
Withm a limited field, it must be remembered, the 
strong electro-magnets used m such experiments are verj 
many times more powerful than terrestrial magnetism 
yet for Prof Mauram’s hypothesis we must suppose 
that birds are sensitive not only to mmute changes 
m terrestrial magnetism, but ali) to changes m two 
of Its factors separately It does not seem, therefore, 
that the theory can be regarded as a promismg one 

Prof Mauram apparently holds, nevertheless, that 
there is a good case for further mvestigation, and he 
discusses m some detail the conditions necessary for 
an expenment on pigeons dunng their actual hommg 
flight It IS not, of course, possible to mterfere witli 
terrestrial magnetism by means of artificial magnets 
over an area of anv size, although it is admitted that 
pigeons find their way back as easily to lofts m great 
cities, where electnc cables and the like cause an appre 
ciable disturbance, as to lofts m the open countrj 
The pigeon might ^ made to cany a small magnet ami 
thus be kept withm its field, but negative results would 
not be considered altogether ccmiwcmg, because tht 
amount of mterference with^ terrestrial magnetism 
would be constant tfiroughout, whether a portable 
apparatus givmg varymg magnetic effects could be 
designed is not discussed Our author con^^ that 
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the onl> possibility is to rear pigeons in a confined spare these circumstances it should, by hypothesis, be useless 
within a powerful and varying magnetic field, and to to them as an aid to homing We may hope that the 
remove them eventually to a distance under similar experiment will be attempted, but until and unless 

conditions On being liberated for flight the birds sonc positive indications are obtained we are justified 

would, for the first time in their lives, come under the in remaimng more than a little sceptical as to the 

undisturbed influence of terrestrial magnetism, and in existence of a “ magnetic sense " ALT 

New General Anaesthetics 

'^''HREE-QUARTERS of a century ago the era of afterwards This short duration of the action fs 
S' surgical aniesthesia was suddenly and un- similar to that of nitrous oxide and ethyl chloride, and 
expectedly opened with ether, chloroform, and nitrous is associated with the rapid absorption and elimination 
oxide The relative importance of these three in of the amesthetics owing to their volatility , for all 
surgery has vaned at different times, but none of the four arc gases at ordinary temperature and pressure 
many substitutes suggested has secured a permanent The new anaesthetics appear to be more powerful 
footing m surgery, although several have had a shorter than nitrous oxide, however, for they are efficient when 

or longer vogue mixed wah oxygen, and the anaesthesia can therefore 

The paramount consideration in the ihoice of an be maintained continuously without danger of asphyxia 

anaesthetic is safety, and it is recognised that this may On the other hand, they are devoid of the halogen 

be conduced to by avoiding the prolonged unconscious- ' component of ethyl chloride, which lends it an effect on 
ness of ether and chloroform This has led to the the heart which is absent in the unsubstituted molecule 
increased prominence of nitrous oxide in recent vears. The introduction of these unsaturated hydrocarbons is 
but while this induces rapid and safe anaesthesia, it of practical and also theoretical interest A higher 
can be used for ordinary surgical work only with homologue of ethylene was early suggested by Snow 
difficulty, owing to the cumbrous apparatus necessary (iSst) as an anaesthetic m amylene, and more recently 
Within the last few weeks two new amesthetics have a purer preparation of analogous composition had some 

made their appearance in acety lene and ethylene, each success under the name of pental Ethylene and 

diluted with oxygen , the first hails from tlic pharma- acetslene ha\e to be kept under high pressure, and it 
cological laboratory of Prof Straub of hreiburg, the may be that this mconven.cnci may militate against 
second from Drs Luckhardt and Carter of the Uni- their more general use, even if the fas Durable reports 
versity of Chicago Each is said to induce anaesthesia , gn en by their sponsors are confirmed by further 
without preliminary discomfort and with rapid recovers ' cxpcnincc 

Obituary 

'Mrs Mond his wife, struck me as being almost as 
Mrs Ludwig Mono hij, ^ her husband In a few siniemes, 

ail fnends of Mrs Mond, widow of Dr Ludwig describing the dirt erence between the Gothic and the 
Mond, will mourn her death, on May i6, at The Renaissance types of architecture — espnially of the 
Poplars, Avenue Road, Regent’s Park, of which she had an hitecturc of the cathedral— I got a clearer idea of 
so long been the attractive figure and ornament the two ideals than I could have learned from a 

Those who knew Dr Mond mtunatcly enough to dozen books ” 
s'lsit his home could never think of him alone but Hv Mrs Mond ’s death, the nation comes into posses- 
necessarily associated him with liis wife , they were sion of Dr Mond’s great gift of Italian pictures and 

an inseparable couple in thought and, in all ihcir the Royal Society receives his bequest of 50,000/ It 

social interactions, as wonderfully adjusted as were is a sad fact that the enterprise in which Dr Mond 
the two salts he caused to interact in the great works was so particulaily interested — the International 
his genius created This came from the fact of their (Atalogue of Scientific Literature — the promotion of 
early intimate association which, I know, was specially ui his thoughts when he 

They were first cousins , her mother was his loving made the bexjuest, has been allowed to lapse almost 

counsellor when he was a youth , and they became at the moment his gift becomes fruitful He may he 

secretly engaged before he was of age, when she was said to have been the main promoter of the Catalogue 

a girl of thirteen at school Up to their marriage, and the greatest believer in its ultimate value to the 
after he was established in England, they maintained scientific worker He would have deplored nothing 
a constant correspondence, of a most intimate charactei, more than its abandonment at the time when develop- 
which it has been my privilege to see in large part , ment of the spirit of international co-operation is so 
it affords the most striking picture possible of the imperative a need 

charm and simplicity of German life in those early Unfortunately, we have lost the broad outlook 
days Mrs Mond’s letters from the beginning show which charactensed Mond and his generation , Michael 
an extraordinary malurity^ and sobriety of judgment Foster seems to have been its last exponent in the 

It IS clear that Dr Mond’s later esthetic development Royal Society, the last who dared to cultivate 

was greatly due to the foundation laid during this enthusiasm Apparently, we are no longer able to 
period, mainly through the mfluence his wife exerted mamtam continuity of thought and action , nor, 
on him In their married life she cast a spell upon all when we have done well, to realise the importance of 
his fnends which greatly added to his influence Her our work and take pnde in carrymg it to completion 

Ability is well brought out by Mr T P O’Connor, We prate of science but the true spmt of scientific 

m the Sunday Ttm«s, m the following few lines method is no longer in us H. E A 
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Current Topics and Events 


By the death of Mrs Mond, widow of Dr Ludwig 
Mond which occurred on May 16. the Royal Society 
becomes the beneiiciarv, under Dr Mond s will of a 
considerable sum of money in furtherance of scientific 
objects Dr Mond as is well known, was a dis 
tingmshed chemical technologist He worked under 
Kolbe at Alarburg, later under Bunsen at Heidelberg 
hnally becoming domiciled in England where he 
secured the friendship of the leaders of British science, 
as also of many persons in literary and artistic circles 
He was elected a fellow of the Royal Society in 1891 
and died in 1909 The provisions of his will reliting 
to gifts to science provided for the payment to the 
Royal Society, free of duty of 50 000/ , the income 
to be employed in the endowment of research in 
natural science, more particularly, but not exilusivcly, 
in chemistry and physics by means of rewards for 
new discoveries and pecuniary assistance (inclu<ling 
scholarships) to those piirsumg scientific investiga 
tions and m supplving apparatus and appliances for 
laboratories and observ atones and in such other 
manner as the Royal Society should decide to be 
best calculated to promote scientific research There 
was also the proviso tint the Ko><al Society s council 
might allocate amounts for the publication and 
circulation of reports and papers communicated and 
assist the preparation and publication of catalogues 
and indexes of scientifii literature which the Society 
might have engaged in or might undertake in the 
future To the Universit) of Heidelberg a like sum 
was left and for kindred purposes C ertam financial 
contingencies entailed that four years might elapse 
after Mrs Mond s decease before these two Imdies 
entered upon absolute ownership notwithstanding 
the legacies were to carry 4 per cent interest per 
annum until paid up It may be recalled that at 
the Royal Society s anniversary meeting of 1910 the 
then president referred to Dr Mond in the following 
terms The Royal Society has good cause to 
cherish his memory as that of a genial Fellow, who 
took an active interest in its affairs, affording it at all 
times the benefit of his business experience and ever 
ready to aid financially any of its enterprises which 
seemed to him to stand in need of assistance By 
his will also he has kft a munificent benefaction 
whereby the Society will ultimately be enriched ” 

At the present time the phytopathological service 
seems to be exceptionally vigorous in the United 
States, owing largely to the forward pohey adopted 
both by the Department of Agriculture at Washington 
and by the various agricultural colleges and experi- 
ment stations scattered throughout the different 
states In Phytopathology for March last, the report of 
the fourth annual field meetmgof the Amencan Phyto- 
^thological Society makes very suggestive reading 
as to the range of activities of the Amencan phvto- 
pathologist The three earlier conferences had been 
devoted tb potato, fruit, and cereals respectivelv , 
meeting this time in the important vegetable-growing 
region around Delawrare and Philadelphia, the con- 
ference spent one day inspecting the sweet-pptato 
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storage house of the Johnson Potato Storage Companv 
(with a storage capacity of 125 000 five-eighths bushel 
baskets) and the farms in the neighbourhood, where 
cantaloupes asparagus, tomatoes, cow peas, soy beans 
and especially sweet potatoes, were growing The next 
day m the New Jersey district experiments upon 
the control of tomato disease earned out by a com 
mercial firm tnals of sweet -potato varieties for 
resistance to fusarium wilt, and cold storage plants 
and orchards together with official tests on fungicides 
were examined 1 he last day was spent in the ex 
tensive “ trucking sections ' 1 e regions growing 
vegetables for the market, around Bustleton, where 
the Pennsylvania Agricultural Experiment Station 
has a research laboratory Here experiments upon 
the control of celery leaf diseases, downy mildew 
of the Lima bean, lettuce drop and rhubarb crown 
rot were seen m progress It is true that in Britain 
the plant pathologist and other agriculturists have 
discussed the problem of potato - growing and 
especially their diseases under the auspices of the 
National Horticultural Society but no opportunities 
for the exchange of ideas and the accumulation of 
experience are available in this coimtr\ to British 
plant pathologists such as are annually placed befort 
some 60 to 70 phytopathologists by this field 
conference 

1 HE value of the research laboratories now attached 
to many large hrms was emphasised by Sir Richard 
Cda/ebrook in his “ James Forrest lecture to the 
Institution of Civil hngineers on May 4 Jhe work 
of such laboratories is of necessity aimed at improving 
the products of the firm, but it is being realised more 
and more that for this purpose investigations m pure 
science are also essential Probably the best known 
engineering research laboratory controlled by an in 
dustnal hrm is that of the General Flectric Companv 
at Schenectady This laboratory has dehberateiy 
sought entirely new discoveries new applications of 
matenals and new developments of electricity From 
It have come the metahsed cat bon and the drawn 
wire tungsten filament lamp, the nitrogen filled high 
efficiency lamp the magnetite arc lamp, and the 
Coolidge X-ray tube The development of each of 
these has involved investigations of great importance 
to pure science , Dr I angmuir, of the G E C labors 
tory, occupies one of the leading places among workers 
on the problem of the constitution of the atom 
Other American laboratories are the Westinghousc 
Electnc and Manufacturing laboratory and that of 
the Eastman Kodak Company , the work of the 
latter on light filters is well known, and has its 
bearing on the microphotographic work so important 
to engineers There are few such great laboratories 
m England But there are pioneers who recognised 
long ago the value of the great work which science can 
do for industry Manganese steel was produced m 
1882 from the laboratory of Sir Robert Hadfield, as 
the result of a scientific inquiry into the properties 
of alloys The Brown-Firth laboratories of John 
Brown and Sons, and the laboratones of the Westing- 
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house works in Manchester have conducted and are 
carrying out valuable researches and great things are 
looked for from the new laboratories of ihe t.eneral 
Electric Company at Wembley The ideaK which 
Mr C C Paterson enunciated at the opening of the 
GEC labor itoiv are high and should had to the 
advancement of scientific knowledge m miny direc 
tioiis 

Ar a meeting of the Koval Society of Arts on 
May 16 a paper on Industrial I ighting and the 
Prevention of Ac( idents was read by Mr 1 (»aster 
The early part of the lecture was dev oted to i summary 
of progress m illuminants after which stvtistics were 
quoted showing that inadequate lighting is a eon 
tnbutory caust of many industrial accnUnts those 
arising fiom persons falling being a specially 
striking ex implc of this rel ition Apart from possible 
ill effects on the eye great importance should be 
attached to the effeit of unsatisfactory lighting 
conditions in nusirig industrial fatigue and con 
seciuently ill health spoiled work and ditnimsheil 
output In the cotton fine linen and silk industries 
it had been found that output was 511 per cent 
less bv artificial light than by daylight \ recent 
investig itioii of the National Institute of Industrial 
Psychology sliowcd that b\ using a lamp giving four 
times the light of an ordin irv miner s lamp the 
amount of co d produced w is increased bv more than 
I4 per cent Ihe piper which was fully ilhistrited 
by lantern slides im hiding some striking views of 
the LOO repair works taken by daylight aiul 
artificial light nspectivelv wis largely ilcvotid b 
an exposition of the various reports issued by the 
Department il Committee on Lighting 111 1 ictoncs 
and Workshops It was mentioned that 1 siniilir 
Committee has been ippointed b\ the Ministry of 
Labour m I ranee to deal with the subject and tint 
seven American St lies now possess codes of industrial 
lighting Air Caster exjiressed the hope that the 
new 1 dctory Act will endorse the rt commendations 
of the Departmental Corninittee and tha^ilhinimation 
will be ranked with heating and vrntilation as an 
essential item in the interests of hialth sifety and 
efficiency of work 

We have on several occasions referred with regret 
to the fact that no provision is made for a composite 
display of scientific discovery and achievement at 
the British Empire Exhibition to be held next year 
In this connexion the following extract from the 
fourth annual report of the governors of the Imperial 
Mineral Resources Bureau is of interest The 
British Empire Exhibition authorities requested the 
Bureau to undertake the organisation of an exhibit 
illustrative of the mineral resources of the Empire 
and the Governors set up a Committee which drew 
up a scheme for suqh an exhibit Numerous meetings 
were held and the details of the exhibit worked out 
We were subsequently informed that fun^s were not 
forthcoming from exhibition sources, and the Bureau 
then had to abandon the comprehensive scheme 
which they had elaborated for the illustration of the 
whole mineral wealth of the Empire ' 
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A NOVEL feature of the meeting of the British 
Association at Liverpool on September 12 iq will be 
a scientific exhibition at which there will be exliibits 
of ipparatus m connexion with each section of the 
Association and others showing recent advances in 
applied science The exhibition will be held in the 
buildings of the Central Technical Schools Byroin 
Street Liverpool winch have been allocated for this 
purpose bv the Icchnical Educatiou Committee of 
the Liverpool torjiorition Ihe buildings arc ex 
tensive and centrally situated and the electrical and 
other facilities are admirably adapted for the purpose 
It IS inticipateil that all the leading manufacturers 
of scientific apparatus in tlie country will be repre- 
suited Ihc exhibition will be ojicn to members of 
thi Association during tin jieriod of the meeting , but 
in view of the fact that it is the hrst of its kind and 
will without doubt appeal to public interest in 
scientific iv-hiev enient it is intended to open the 
exhibition on September 10 and to keep it open until 
September ii, the public being admitted at a small 
ch irgc 

Thi constitution and by laws of the new E ngineer 
mg Jomf (ounci! have just been published Jhis 
Council IS defined as ‘ in advisory body without 
executive powers It was founded by the Institutions 
of (ml Mechanical and LUitncal 1 ngineers and 
N ival Architects but it is anticipated also that other 
institutions will desire repn sentation on the Joint 
toiiiKil Ihesc are divided into tonstitiieiit Institu 
tions and Affiliated Institutions Ihc latttr may be 
transferred to th< former group when the stindard of 
thoir entrance eximinations is sufficiently high and 
the number ot their corporate members is sufficiently 
large Ihe ( ouncil will not initiitc propos ils, but 
will consider niitters referred to it by me Council of 
any one of the constituent institutions A' the wel 
fire and safety of the whole nation in largely de- 
IHiident on the prosperity of the engineering iti- 
elubtnes it vv is iclt thit they should have a 1 irgcr 
share in the national councils 1 he Joint < ouncil, 
therefore has been founded to foster engineering 
interests and to be ready always to take immediate 
action in any national emergency and it has started 
auspiriously Ihe various institutions have worked 
veiy harmoniouslv together and further important 
developments may be expected 

Ihe arrangements for the visit of Their Majesties 
the King and Queen to University Ckillege Hospital 
and fhiiversity College, Ixmdon, rm May 31, are now 
approaching completion As already announced, the 
ceremony is in connection with the great gift made 
in 1921 by the Rockefeller Foundation of New York 
for Medual Education It will have two features, 
the laying of the foundation-stones of the newObstetnc 
Hospital and new Nurses’ Home now being erected 
on sites adjacent to University (xillege Hospital, and 
the opening of the new Anatomy Building which 
has already been erected in Gower Street Their 
Majesties w'lll arrive at 3 1 5 p m , and the ceremony 
of laying the foundation-stones will take place m a 
pavihon to be erected m University Street After 
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the conclusion of the first part of the ceremony. 
Their Majesties will proceed across Gower Street, and 
the King will declare open the Anatomy Building 
The gift of the Rockefeller Foundation for these 
important medical objects is a sum of 400,000/ for 
the erection of the buildings in connexion with 
University College Hospital and Medical School , 
435 000/ for an Endowment Fund for the improve- 
ment of medical teaching and for the purpose of 
developing general medical education and research 
on modern lines , 370 000/ for the erection and 

endowment of the anatomy buildings at University 
College, including the extension of the physiology 
and pharmacology buildings The total benefaction 
thus amounts to 1,205 000^ > s^nd is probably the 
largest smgle benefaction ever provided in this 
country for educational purposes 

A PRELIMINARY announcement regarding the 
general discussion on the electronic theory of valency 
arranged by the Faraday Society, to be held at 
Cambridge on July 13-14, has been issued Prof 
G N I ewis will open the proceedings on the Fnday 
afternoon with a general introductory address and 
he will probably be followed by Mr R H Fowler, 
who will contribute a paper intended to open dis 
cussion on the physical and inorganic side of the 
subject Among those expected to speak are Sir J J 
Thomson, who will be in the chair Sir Ernest Ruther- 
ford, Sir William Bragg and Prof W L Bragg 
The Saturday morning session will be devoted chiefly 
to applications of the theory in organic chemistry 
Sir Robert Robertson, president of the Society will 
preside and opening papers will be given by Prof 
T M Lowry and Dr N V Sidgwick Among those 
expected to speak are Prof W A Noyes, Sir William 
Pope Prof A Lapworth, Prof I M Heilbron, 
Dr W H Mills, Prof J h Thorpe, and Prof R 
Robinson On the Fnday evening a complimentary 
dinner will be given to Profs Lewis and Noyes and 
other guests at Trinity Hall Arrangements are 
being made to accommodate those attending the 
meeting m one or other of the Colleges, and it will 
be possible to include a limited number of non- 
members of the Society Particulars may be had 
from the Secretary of the Faradav Society, 10 Essex 
Street, London W C 2 to whom applications should 
be made at once 

Thf annual visitation of the Royal Observatory, 
Greenwich will be held on Saturday, June 2 

The annual general meeting of the Institute of 
Physics will be held in the rooms of the Royal 
Society Burlington House, on Wednesday, May 30, 
"^at 5 30 p M In the course of his presidential address. 
Sir Joseph Thomson who has recently returned from 
the United States will refer to the position of in- 
dustrial research there in physics 

At the meeting of the National Academy of 
Sciences held in Washington on April 25 the following 
officers were elected Prestdent, Prof ^ A Mwhelson, 
Vice-President, Dr J C Memam , Secretary, Dr 
David White , Foreign Secretary, Prof R A MilUkan , 
Treasurer, Dr F L Ransome 
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The U S National Academy of Sciences has made 
the following awards the Comstock prise to Prof 
William Duane, professor of bio-phvsics in Harvard 
University, in recognition of his researches on X-rays, 
and the Mary Clark Tliompson gold medal to 1^ 
Emmanuel de Margene, director of the Geological 
Survey of Alsace and Lorraine 

At the Royal Institution on Friday evening, 
June 13, Sir Ernest Rutherford will give his post 
polled discourse on " The Life History of an Alpha 
Particle of Radium,’ and his concluding lecture on 
" Atomic Projectiles " will be delivered on Saturday 
afternoon June 16 

At the annual general meeting of the Linnean 
Society of New South Wales, held on March 28, the 
following officers were elected President Mr A F 
Basset Hull Members of Council (to fill six vacancies) 
Mr E C Andrews Mr J H Campbell Mr H J 
Carter Sir T W E David Prof W A Haswell, and 
Prof A A Lawson Auditor Mr F H Rayment 

Prof J P Hill Jodrell professor of roology and 
comparative anatomy in the University of London 
and Prof J T Wilson professor of anatomy m the 
University of Cambridge and formerly Challis pro- 
fessor of anatomy in the University of Sydney, have 
been elected honorarv members of the Linnean Soaety 
of New South Wales 

At the annual general meeting of the Institution 
of Electrical Engmeers to be held on Thursday, May 
31, there will be presented to the Institution (i) An 
oil painting of the late Dr Silvanus Thompson 
(presented by Mrs Thompson) , Dr Thompson’s 
library (presented by a number of members of the 
Institution and others) and (2) a bronze bust of 
Dr Thompson, by Mr Gilbert Bayes (presented by 
the Finsbury Technical College Old Students’ Associa 
tion) 

News has reached this country of the family of the 
late General Rykatchef, who was director of the 
Russian Meteorological and Magnetic Service until 
shortly before the War General Rykatchef died on 
April I, 1919, his wife on November 22 of the same 
year The last survivor of three sons died on 
February 24 1920 A son-in-law perished on July 6 
1919, leaving five young children They, with their 
mother and her sister, who is well known to meteoro- 
logists and magneticians as her father s constant 
companion on his international journeys are the only 
survivors of a once large family 

Thf followmg foreign members have been elected 
by the Geological Society Prof L Cayeux, Pans 
F^of J M Qarke, director of the New York State 
Museum, Albany (New York) , Prof H DouvilW 
Paris , and Prof W Lmdgren, Massachusetts Institute 
of Technology, Boston, Mass Foreign correspondents 
have also been elected as fefilows Prof E Argand 
Umversityof Neiichfitel, Prof L W Collet, Umversity 
of Geneva , Prof R A Daly, Cambndge (Mass ) 
Prof G Deldplne, Lille , Prof P Fourmaner, LiAge , 
Prof V M Goldschmidt, Universitets MineralogiBk 
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Institut, Chnstiania , Prof T G Halle Naturhistonsk 
Riksmuseum Stockholm Prof J F Kemp Columbia 
University Now York City Prof C F Koltltrup, 
University of Bergen Prof C I I isson, Fscucla de 
Ingenieros, Lima Prof G A 1 Molengraaff Delft 
Dr A Rdnior Directeur du Service G^ologiquc de 
Belgique Prof P 1 ermier Directeur des Services de 
la Carte G( 5 ologique cle France and Dr F F Wright 
Geophysical Laboratory, Washington D C 

Thf floral ballet composed by Dr G Rudorf, and 
conducted by him at the Alexandra Palace on M ly i<; 
in aid of the Royal Northern Hospital, as announced 
in last weeks issue p 68 1 proved very delightful 
music Specially written for a choreographic flower- 
story arranged by Mrs A E Omien Sperring for ht r 
pupils, the work which lasted three quarters of m 


hour, contains a great vanety of melodic material 
In his professional capacity as a chemist, and as 
collaborator with Sir William Ramsay in a treatise 
on the rare gases, Dr Rudorf is well known , and 
he IS to be congratulated upon the skill he has 
shown in the production of a musical work of real 
merit 

Mr I Edwards, 83 High Street Maryltbone, W i, 
has just circulated a catalogue {No }43) of «ome 
1100 books Hid serials iclatmg to anthropology 
folklore archeology etc, some of which formerly 
belonged to Prof Huxley We notice that Mr 
Edwards his also for disposal a small collection of 
Austrahm native weapons and unplcmmts of the 
ptnod i8}o 50, from the collection of Mr S T Gill, 
III Australian irtist 


Our Astronomical Column 


Thf Thiory of Ji I hi r s Saili I irFs — Prof de 
Sitter of Levden leitunng on this subject at the 
Univer ily of Muichcstcr on M ly g emphasised the 
interest attaching to the theory of the motion of 
the four Galilean satellites (to whu h his rem irks 
were conlincd) because thiy illustrate the more 
important features m the theory of the motion of 
the planets round the sun but with a time scale 
reduced in a ratio of about 3000 to i The theory 
can thus be checked by observatioiia extending over 
a period of a few decades but the difhculty of deriving 
from the observations the masses of the svlcllites 
and the dements of their orbits is greitlv inhanetd 
by the intercommensurabihty of the pi nods of tue 
three inner satellites Though the tables published 
by I’rof Sampson a few years ago rtprisentid a 
great advance at the time of their appe trance they 
still require to be confirmed ind extended hv other 
methods The commensurability of the periods 
renders the ordinary expn ssions found in celesti il 
mechanics too slowly convergent and necessitates 
the search for a new solution starting from a periodic 
solution IS the lirst approximation j he comniensur 
ability also makes the observations of eclipses mil 
transits of the satellites less satisfaitorv than usual 
for the determination of the elements of the svstem 
In order to counter these difficulties such observi- 
tions have to be extended over a whole period of 
revolution of Jupiter (12 years) and supplemented 
bv photographs taken at selected epochs before and 
after each opposition Such observations have been 
made at Greenwich the Cape and Johannesburg, 
and are now in Prof de Sitter s hands for ihsciission 
The discussion is well in hand, and the results promise 
to be satisfactory 

Unknown Lines in Stellar Spfctra — To all 
spectroseopists the paper by Mr F E Baxandall on 

Lines of Unknown Origin m vaiious Celesti il 
Spectra " (Mon Not R A S , voi 83 p 166) will be 
very welcome Mr Baxandall s skill m deciphering 
spectra is well known so the results here lollected 
are of special vaUie In the year loio Sir Norman 
Lockyer published a list of fairly prominent lines for 
which no satisfactory origins had been found, but 
since then many of them have been run to earth, 
notably the line at X 4688, which is now known to 
be due to ionised helium, and the { Puppis lines due 
to the same element riimmating these lines from 
the list of unknowns, Mr Baxandall gives rather a 
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formidable t iblc cont iimiig ibo’it 1 30 linos still 
unknown The wav t -lengths of these lines have all 
been obsciveil in some source of lelistuil light, and 
the table indic ites which paitiiular source whether 
sun, star corona, ntbula mil so on in which they 
have been observed The paper is uiompamed by 
copious notes iiid references 

8yo Nlw Nfbi i a - Dr HarloAi Shaplev in the 
H irv ml Cl liege Observatory Bulletin No 784 points 
out that photographs made with the Bruce telescope 
It Arci^uipi Peru supplement the data for nebula; 
not easily reached from northern obsorvatones On 
a photogriph made on September ig 1922 with an 
exposure of six hours centred on KA 22'' 40”, 
Dec - Dr Shapley has found 850 new nebuli' 
On the following night another exposure was made 
this time for two hours oiil\ which showed all objects 
brighter than the eighteenth ungnit ule Ffc points 
out that these new nebulsc are not of tin n itnre of the 
f imt irregular nebulous wisps frequentlv found in the 
vicinity of bright spirals but arc distinct nebula the 
fiinter ones almost exclusively oval or cmular 111 
form distributed over an lie i of ibout thirty square 
degrees It is interesting to note that onlv three 
iiebulx of the N G C fill within this region and three 
from the second Indix Catalogue the brighter 
nebula* are almost without exception elongated or 
show spiral structure while the fainter ones appear 
largely to be globular Ihe shape of these latter as 
Dr Shaplev points out may be due simply to under 
exposure of the plate since many of the bright 
nebula* on a short exposure lose the faint extensions 
that reveal their truly elongated shape The inter- 
esting remark is made that on many parts of this plate 
at the eighteenth magnitude the nebula* are more 
numerous than the stars 

The Astronomicai SoeiFry 01 South Africa — 
A local astronomical society was formed at Capetow n 
ten years ago , this has now been extended to include 
the Johannesburg society and the first Journal of the 
combined body was pubhsheil in February The 
inaugural presidential address by Dr Flough deals 
with the tides in a clear and interesting manner, 
explaining methods of tidal anahsis and prediction, 
and giving an outline of Sir G Darwin’s theory of the 
development of the earth-moon system by tidal 
evolution The society has been especially active 
in comet and vanable star work the former is fully 
dealt with in the Journal 
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Research 

Industrial Psychoiocy and Coal Mining — In 
the Journdl of the National Institute of Industnal 
Psychology (vol i, No 6) a colliery director 
discusses the application of industnal psychology to 
coal mining He points out that hitherto it has been 
taken for granted that in some \sonderful way the 
art of coal mining is handed on from old collier to 
young collier and from father to son Again, the 
very vital importance of the industry to the country 
has made it the battle-ground of conflicting interests 
so that employers and trade union oihcials make 
many statements about the needs and desires of the 
■workers, statements which are not infrequently 
mutually incompatible Seeing that there is so much 
bias the writer suggests that the proper person to 
obtain actual facts is the man of science He there 
fore advocates a consider ihle development of the 
small sc ale investigation done already by the Institute 
for one hrm so that methods of training and instruc 
tion general conditions of work and allied problems 
should be studitd and the best methods discovered 
Just as it has been found necessary to study methods 
and training for sport, so a similar study would in 
the writer s opinion be found helpful in coal mining 
If industnal psychology can show how to increase 
output and with it wages and vet leave the coal 
getter less fatigued it will do more for the general 
trade of the country than has been dreamt of 

Chemisirs in Midilval Islam - In'^the issue of 
ChetMsiry and Industry for April 20 Mr F J Holm 
yard contributes an interesting article on this sub- 
ject He points out that no serious attempt has 
hitherto been made to study adequately the large 
number of Arabic chemical treatises which have come 
down to uss and he might have added that in spite 
of this the most dogmatic assertions about some 
aspects of the problem are still put forward with 
surprising confidence bv recent writers on the history 
of chemistry Chemistry was taken over by the 
savants of Islam from the Greek school at Alexandria 
about the 7th century a n and for five or six hundred 
vears— namely to the 12th < entiiry — it was almost a 
inonopolj with them The most famous of its votaries 
was Geber or fabir ibn Havyan, probably born at 
Harran m Mesopotamia who attainc 4 a position of 
eminence under the Caliph Harun al-Raschid (a d 
78O-808) Ihe identity of Jabir with the Geber of 
the I atm works which became known to turope 
about a d 1300, although it is now denied by most 
writers IS according to Mr Holmvard very probable, 
and he has important new material in this field The | 
leanings to mysticism which Geber and other chemists 
show IS probably to be attributed to Neo Platonic 
influences, which also tinged their chemical views 
A belief in astrology, and in the connexion between 
planets and metals was shared by all thinking men 
of the time, but played a relatively unimportant part 
in the chemistry of Islam Scepticism as to the 
possibilities of transmutation also appeared at an 
early date Mr Holmyard gives many further 
details and his paper is one which throws much light 
on this interesting period m the history of cbemistiy 

Dn FicuLT AND Delinqi fnt Children — In Psyche 
(vol 11 No 4I Dr R G Gordon discusses the 
problems concerned with the difficult and delmquent 
child Every teacher and doctor has come across 
the child who does not fit in with the others, who, 
in spite of all efforts on the part of those responsible, 
persists in various forms of misbehaviour, frequently 
of a futile and useless cliaracter and finally l^wmes 
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ungovernable The problem should be faced by trymg 
to find out why such a child is difficult, and for this 
purpose it should be possible for every suspected 
child to be examined. In the first place physically, 
as it IS known how such factors as abnormahties m 
the secretions of the endocrine glands eye strain 
etc , affect mental development then his intelligence 
should be tested and thirdly, his reaction to life 
should be investigated It must be borne m mind 
that lack of intelligence is by no means an invariable 
concomitant of delmquent behaviour The writer 
hopes that ev’ciitually the State will provide the 
meins for such work, but he realises that the time 
IS not yet In conclusion, he puts in a timely warmng 
that the proper selection of workers for such in 
vestigation is of vital importance 

Treatment of Elfctric Shock — Sir Bernard 
Spilsbtirv and other writers discuss the condition of 
individuals who have been subjected to electnc shock, 
in Archives of Radiology and / lectrolhtrapy No 272 
March 1923, p 316 The pathological changes in 
the tissues m fatal cases are generally very slight- 
burning at the point of entrance and exit of the current 
and haemorrhages beneath or in the skm and into the 
muscles Although some cases may die from paralysis 
of the heart many are cases of ' suspended animation ’ 
due to sensory stimulation causing paralysis of 
respiration In many of the last-named class the 
immediate application of artificial respiration will 
resuscitate the unconscious and apparently dead with 
complete recovery 

Nervfs of nil hiNOERs — In the Journal of 
Anatomy (vol Ivit Part III , April 1923) Prof 
J S B Stopford of the University of Manchester, has 
published a short note on the distribution and 
function of the nerves to the fingers The paper is 
of exceptional interest and importance, because it 
gives a new oncntation to the results of the last 
twenty years’ researches on sensation and the inter- 
pretation of the effects of nerve injunes With the 
object of settling this difficult problem once for all 
Dr Henry Head submitted himself to experiment 
in 1903 and had two nerves in his forearm cut across 
so as to study the process of recovery of sensation 
The nerves selected for this test were supposed to be 
distributed only to the skin and Dr Head assumed 
that when they were cut tlie nerves concerned with 
deep sensibility would remain intact Prof Stopford 
now finds that the nerves m question are not purely 
cutaneous, but also supply joints and some of the 
subcutaneous tissues Hence the interpretation of 
Dr Head’s classical experiment and the far-reaching 
generalisations based upon it need to be re-examined 
in the light of these anatomical facts, which are 
doubly important because their reality has been 
established by an investigator of rare msight, who has 
a sympathetic understanding of Dr Head’s methods 
and results 

Linked Characters in the Millions Fish — In 
a continuation of his investigations on the mdhons fish 
(I ebistes reUculatus) Dr O Winge {Comptes rendm 
trav Lab Carlsberg vol 14, No 20) obtained a fish 
with a new factor for elongated caudal fin This 
factor shows ordinary sex-hnked inheritance, and is 
therefore located m the X-chromosome In crossing 
expenments there is evidence that the factor may 
berome transferred from the X- to the Y-chromosome 
by crossing over It then sho'ws male-to-male 
inhentaince, as is the case with several spot charactos 
in Lebistes Later it may cross over again to the X, 
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and so the manner of its inhentancc oscillates irregu 
larly between ordinary sex-lmked and exclusively 
male to-male transnjission This funiishes further 
evidence of the presence of active factors m the 
Y-chromosome of fishes borne of the other evidence 
indicates that a localised sex factor is concerned in 
sex determination 

Peculiar Polish Whfaf Cross — In crosses 
between Polish and Kubanka wheat Mr 1 L 
Engledow (/oitni Gemhes vol 13 No i) has studied 
the inheritance of length of glume the, rtspectne 
parental lengths being about 12 nim and 31 mm 
The F, generation was intermediate while in 1 2 the 
three types could be classified by eye and ipproxi 
mated in numbers to the i 2 1 ritio expected for 

a monohybnd difference The segregited types bred 
true in later generations while the intemiediatc Upe 
continued to split The peciiliantv was observed 
however that the Polish t\ pe segregated in I ^ had a 
mean glume leng^th which had shifted from 31 to 
24 6 mm , and this shift was maintained in later 
generations I he nature of this permanent modifica 
tion in a character through crossing is discussed and 
it IS pointed out that a multiple factor hypothesis of 
sue inheritance is insufficient to account for the 
results ihe same phenomenon hts been observed 
in other wheat crosses but a complete explan ition is 
not at hand Perhaps the meisurcment of ill 
glume lengths on each individual might aid m the 
analysis 

“Big Bud’ of Black Curran r — This disease 
caused by the currant gall mite, is widespread through 
out Great Britain and attmks and dcstrovs blick 
currant bushes Hitherto no reincdv his been dis 
covered I n the orchard of the Crichton Hov il Institu- 
tion, IFumfnes (a mental hospital) with 427 bushi 
the following treatment (eighty third annual re^iort for 
the year ig22 Crichton Itoyal Institution Dumfries) 
has Deen tried The grou nd round the bushes w as com 
pletely covered with straw and dead branches whu h 
were then ignited (March 28 1922) The siorchcd 
branches of the bushes were then cut off to ivithin six 
inches of the ground fresh straw was put on and the 
whole again burnt bo far the treatment has Ihcu a 
success, for ( i) less than 10 per cent of the bushes hue 
been lost, and (2) fully go per cent have made a good 
recovery, showing 2 3 feet growth of healthy wood 
with flower buds giving promise of a half crop the 
following (this) year and with no indication of tne 
mite at the end of 1922 

Date Palms of Iraq — Ihe Agricultural Director- 
ate Ministry of Interior Iraq has issued the third 
memoir of a senes upon dates and date cultivation of 
the Iraq In the memoir, V H W Dowson bnefly 
desenbes some of the better known varieties of the 
female palms of the Iraq and the dat&s they produce 
the earlier memoirs have dealt with the habit 
cultivation, and yield of the palms Some of these 
vaneties differ markedly in habit of growth and m 
average yield of produce, and the dates are by no 
means all the same, differing probably as much to 
the expert observer as do the different apples displayed 
in the shop window to the average English buyer to 
whom all dates are very much alike It is mtcresting, 
for example, to learn that the Ista-amran palm 
forming some 45 per cent of the palm pppulation of 
the Shatt A 1 Arab, produces a date which the Arab 
would class among the " hot,” « e relatively in- 
digestible dates This palm gives relatively low 
yields, and yet probably one-third of the dates 
exported from Basrah are of this variety ! Obviously. 
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with attention turned to varieties their quality and 
yield, there are great possibilities before the date 
industry Iraq containing, it is estimated, some 
thirty million date palms at present the author 
reports the demand for Iraq dates is only increasing 
in the United States Prepared originally for the 
purposes of the Revenue Department of the Iraq 
this memoir is a tribute to the industry of a recently 
constituted Administration and to its author, who 
confesses that its preparation has been rather a 
rcereation than i lalxmr because the date palm is 
so intcrwovm into the historj liter iturc and life of 
the \rab race ’’ 

V Causal Out amsm of Nasal Polvpus — In his 
mttnoir on Rhtnospoytdmm Seeben (Trans Roval 
Soi 1 dmburgh vol liu part 11 No 16) Prof 
J H Ashworth has accomplished a notable piece 
of woik and one which forms a valuable contri 
biitiim to meiiical biology 1 his remarkable organism 
hitherto placed among the Sporo/oa but regarded 
bv I’rof \shworth as <v unicellular fungus, prob- 
.ibiy belonging to the ChytridmeT is responsible for 
tlu development of i form of nasal polypus in 
human beings Portunatelv it appeirs to lie rare 
it iny rite among Puropeins and its geographical 
distribution is peculiar induding Inilii Ceylon 
Aigcntuu and Tciinesset USA (oni case) Prof 
Ashworth w is able to study the organism 111 the case 
of in Indian medual student at I'dinburgli and gives 
a detiilcd and beautifully illustrated account of the 
life history Attempts to cultivate the parasite in 
other aniiii ils or in vitro have oeeii unsuccessful and 
the method of infection is unknown 

fur Divoniav Formahok in Ai si kai 1 \ — Dr 
\V N Benson s Materials for the study the 
Dtvonnn Palxontology of Australia < (Ree Geol 
Surv New S Wales vol x pt 2) is a memoir that 
will be much appreculcd by geological students It 
begins with in historical introduction in which the 
author sketches the progress in discovery of tlie 
Devonian rocks of \ustraln and their separation 
from the Silurian with which they had beei formerly 
associated Ihe rocks and their contents of the 
sever il faund provinces ari next described as well 
as the distribution of the Australian Devonian fauna 
There is also a chapter on Middle Devonian \ ulcati 
leity An excellent bibhogriphy and a ustful register 
of the fossil localities follow Liit whit will prove of 
most use to the general student is tlie very luU census 
ami index of both fauna and flora which forms half 
of the memoir and includes rt ferenees to close on two 
hundred genera 

Upper Ckliacious ]>inosauhia from Ami rta — 
From among a collection of fossil vertebrate's in the 
University of Alberta obtained from Upper Cretaceous 
beds (Belly River formation) of the Red Deer River 
C W Gilmore has singled out and describes, with 
excellent figures some exceedingly interesting Dino 
saurs (Canadian Field Naturalist vol xxxvii No 3) 
Corythosaurus ercavalus n sp is the second species 
of a genus the skull of which in its general 01 time 
recalls that of a bird rather than a reptile In the 
case of this Dinosaur, however the beak portion of 
the skull IS formed by the premaxillaries, the entire 
upper and posterior portion of the crest being occupied 
bv the nasM bones Quite other in aspect is the SKull 
of all the Upper Cretaceous armoured Dinosaurs in 
them it IS greatly depressed and has a broadly rounded 
muzzle A well-preserved skull and right ramus, 
which the author tentatively refers to Luroplocephalus 
tutus, Lambe, lias afforded him the opportunity of 



720 


NATURE 


[May 26, 1923 

contributing to the knowledge of the cranium of this Jacqws Cartter, which carries weather experts and 
group for with the exception of the type of Pano- disseminates and broadcasts weather forecasts daily 
/osawrus mirus, Lambe, only unsatisfactory fra^ents in both English and French, aided by reports from 
ave hitherto been available The author further shore stations and from ships within call 
directs attention to some features in the cranial 

structure of a specimen of Eoceratops from the same Atomic Kahu in Crystals — In a short paper in 
distnct as well as to the first occurrence in the Be ly the Proceedings of the US National Academy of 
River formation of a lacertian reptile, as evinced by Sciences for February Dr K W G Wyckoff discusses 
the discovery of a dorsal vertebra bearing a striking ^jth the aid of numerical data the hypothesis that 
resemblance in sue and form to those of the genus the atoms of each element are of a dehnite size, and 
banivvd that crystals are built up by their packing together 

^ , The calculation of the sphere of influence ’ of atoms 

Mlteorology oft hi Guli of Boihnia - Several can now be made from four independent starting 
papers dealing with the meteorology of the Gulf of points from metals, from the diamond and divalent 
Bothnia and the northern part of Sweden have lately metal carbonates of the calcite group from pyrites 
^peared In " Strom och Vindobservationer vid (PeS.) and with the aid of caesium dichloro iodide 
Tyrskeppen (Havsforsknings Institutets No 13 (CsClJ) 1 he metals do not fit well into the scheme 
1922) Mr G Granqvist records the wind direction calcite and related minerals present difficulties because 
and force at certain Finnish lightships, four m the of the two different assignments of position which 
Gulf of Finland and seven in the Gulf of Bothnia have been made to the oxygen atoms while the 
during 1921 The records are of varying lengths of results from pyrites and caisiuqa dichloro iodide are 
time, in most cases from June to November or ^ substantial agreement and ai^ chosen as offering 
December, but in two cases for January also Observa the basis for the fairest test of tfac hypothesis It is 
tions were taken three times daily In Statens claimed that numerous results (given m tlie paper) 
Metcorologisk Hydrografiska Anstalt, i No 4 (Stock not m accord with the hypothesis show conclusivel> 
holm igzz). Dr C J Ostnian has a paper on ' Re- that the latter is not in harmony with experiment— 
cherches sur Ics grands vents pr^s de la cote suedoise a result which might be anticipated on theoretical 
du Oolfe de Botnie ’ The observations deal with grounds although approximate agreement is obtained 
the winds above force 7 on the Beaufort scale m fn isomorphous crystals composed of only two kinrls 
eleven lighthouses and ^lightships As a rule the of atoms where the interatomic distances have 
... i ,. additive properties In cases of compounds where 

the atomic environments are different, the interatomic 
distances may change by sev eral tenths of an 4 ngstroin 


C.ASoiiNE IN Till United biAiFS — The natural 
gas gasoline industry in the United States continues 
to expand and the total production of nearly 
450000000 gallons of gasoline in 1921 exceeded that 
of 1920 by some 145000000 gallons according to 
statistics recently published in an advance chapter of 
Radio in Ri lation to Weathir Observations the Mineral Resources of the United States for 1921 
— W cdthcr reports by wireless telegraphy and by the 1 he value of the gasoline produced however dropped 
radiophone as received and disseminated in the to 10,000 000 dollars less than in the previous year 
United States from the beginning of this century to owing to the break m the petroleum market and the 
the present date are dealt with by Mr b B Calvert general lowenngof prices The processes involved in 
of the U S \\ eather Bureau in the U S Monthly the production of natural gas gasoline are constantly 
Wenthir Review for January The history of the undergoing changes and there is obviously still 
initiation and the development of the radio service plentyofroomfor improvement of the plants employed 
is full of interest and is dealt with fiom the year 1895, The compression process of extraction is fa-st giving 
when Marconi commenced his investigations in wire way to the absorption process not because the latter 
less telegraphy until the inauguration of radiophone is technically more efficient but because the product 
weather broadcasting through the United States in obtained by the absorption process is more uniform 
February last The Weather Bureau was the pioneer stable, and commands a higher market price Ihe 
of all agencies of the U S Government in investiga- combination of both compression and absorption 
tions and expenmenLs m wireless telegraphy It is processes however, is finding increasing favour with 
stated by the author that in his opinion meteorology operators, and may quite conceivably become the 
will advance hand in hand with radio, and that there standard plant of the future Ihroduction of gasoline 
must be close and undisturbed contact between the on a large scale is faced with certain problems which 
apncies engaged in meteorological and radio activities are not always easy to contend with , for example 
^leteorology is essentially an international science, summer temperatures frequently cause difficulty ni 
and weather has no national allegiance Weather cooling the water sufficiently for condensation while 
conditions prevailing in one country to-day may cold weather, on the other hand, aids condensation 
affect another to morrow, or perhaps a week hence to such an extent that pipe-line freezing occurs 
The author is very strongly impressed with the interrupting the transport of the gasoline Another 
importance of exchange of meteorological reports problem seriously affecting tire industry is that 
between different countries and especially among the connected with waste of gas which must inevitably 
nations in the Northern Hemisphere, in which radio occur when a new well is brought in obviously, m 
must play a large and important part Daily weather operating a new lease, it is not policy to install an 
forecasts and storm warnings for all interested in expensive plant until the probable output of gas from 
agricultftre ashore and for all vessels afloat m the several wells has been gauged , drilling these new 
open ocean and elsewhere have now become the wells takes time, and thus in developing a property 
common property of all Mention is made of the much gas is initially lost which it would undoubtedly 
forecasting demonstrated by the French trammg-sbip pay to treat for gasoline 
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twelve months The paper contains a discussion of 
the direction and nature of the depressions which 
influence the Gulf The meteorological observations 
taken it the Swedish station it Abisko in I aplanil 
during the year 1921 are published (Abisko Natur 
vetcnskapliga Station, Stockholm 1923) The hourly 
data are given tn txtenso with the legends of the tables 
in both Swedish and F'rench They include records 
of the water temperature m Lake lornetrask 
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The Royal Society Conversazione 


'T'HE first of the two annual conversaziones of the 
* Royal Society was held at Burlington House 
on May 16 when Sir Charles Sherrington and the 
officers of the Society received the fellows ind guests 
In the space available it is impossible to deal ade 
quatelj with all the exhibits so wc proposi to group 
them according to subject and to give a brief atiount 
of some of the items m each group 

The National Institute of Industrial Psychologv 
exhibited some results of the reseirclics it has under- 
taken, among which were curves obtuned by Dr 
G H Miles and Mr Eric 1 armer showing the ilhcts 
of encouraging rhythmical movements mil of reducing 
needless decisions Output increased by more than 
35 per cent despite which the workers spontaneoiish 
testified to their lessened fatigue Mr Eric banner 
also demonstrated the reduction of after images pro 
duced by using a frosted gliss on the miner s standard 
electric lamp 

The efftet of temperature on the biologic il action 
of light was illustrated in a demonstntioii arranged 
by the National Society for Medical Research (Dr 
I eonard Hill and Dr A Lidinow) Hav nifusori i 
were exposed in shallow quartz cells to the meriiirv 
vapour lamp The quartz cell in each case is attached 
to a glass cell through which witer is circulitid it a 
given temperature Ihe lethal powtr of ultri violet 
rays is manifested by granulation and loss of niobihly 
and at 20“' C these signs appear 111 about one third 
of the time reipiired at io° C Mr II J Buchanan 
Wollaston had an interesting exhibit sliowing the 
value of markings on herring scales as a means for 
estimating age and growth rate of the fish Scales 
from the sami fish may have widely ditfcniig mini hi rs 
of rings those on the outer part of the large scales 
should be read m groups and the age checked bv 
melons of dorsal scales and key scales Ihc ages 
deduced are much less than those obtained by Danisli 
workers 

Some developments m microscopy were illustrated 
by the exhibits of Mr Conrad Beck and the National 
Institute for Medical Research (Mr ] h Barn ird 
Mr John Smiles and Mr t Welch) Mr Beck 
showed a new illuminator for opaipie objects, con 
sisting of an aplanatic ring of glass silvered on the 
back surface, which enables a short focus reflector of 
great light intensity to be used with powers as high 
as 4 mm (1/6) 

The Director Royal Botanic Gardens Kew 
showed specimens of efwatakala grass (Miltnii. 
mtntUtflora P Beauv ) a valuable pasture grass in 
the tropics, reported to be repugnant to the tsetse 
-fly This property appears to be due either to the 
aroma of the oil exuded by the hairs on the leaves 
or to its stickiness In another exhibit species of 
Psychotria Pavetta, and Kraussia (Rubiacea) with 
nodular swellings in their leaves, due to the presence 
of colonies of bacteria, were shown The bacterium 
can assimilate free nitrogen from the air The 
Physical Department, Rothanisted Experimental 
Station Harpenden (Dr B A Keen, witli Mr L M 
Crowtber and Mr W B Haines) had exhibits dealing 
with flocculation and deflocculation in soils An 
automatic electrical balance, devised by Pi of Oilcn 
and Dr Keen, gives a continuous time record of the 
accumulating weight of deposit from a soil suspension 
Analysis of the time-weight curve thus obtained giv es 
an indication of the type of soil 

Messrs J J Gnmn and Sons Ltd showed a 
" Bojra " integrating and recordmg gas calonmeter 
wWcK has already been desenbed in Natitr.. (August 
19, 1922, vol iro, p 251) Dr Hele-Shaw exhibited 
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Ins stream lint filter which causes Bie fluid which 
has to be filtered to flow with stream line motion 
1 1 IS IS done by forcing the fluid down holes drilled 
through parilltl sheets of paper impervious to the 
fluid Itself the fluid escapes bv passing belwein the 
sheets of paper Dirtv water iiid oil, mil water 
containing a dye were all freed of foreign material 
Among the exhibits of the Intern itional W cstern 
1 lie trie (ompiiiy was a low voltage k ithodc ray 
osiillograph The iiistriiincnt consists of a glass lube 
in which i kathode rav is gener iteil between a hot 
fil imcnt kathode and a small tubulir anodi The ray 
IS rendi red v isibie by striking a fluorescent screen at 
the end of the tube It is clcfUited on passing 
between two pairs of plates to wlnclj two alternating 
potentials are ipplicd Ihc lliiorc scent spot then 
traces out a curve which is i graph of the relation 
hetwcin tin two potentiils Among the exhibits of 
tin Research Dejiartinent Woolwich was an appara- 
tus for the detection of feeble \ lav beinis by smoke 
clouds A smoke cloud hav mg a tl it top is produced 
in i small cli iiiiber below an electrode maintained 
at a potential of ibout joo volts J veil a feeble X ray 
beam striking the cloud produecs ions sonie of which 
itt ich themselves to the smoke partie Its and the 1 liter 
can be seen rising from tlie toji of the cloud \ chroiio 
grqih for use with a photograjihic ree order was also 
sliowii rime intervals of I loooth serond are recorded 
on a mov ing ciiu niatognph record by interrupting the 
sjKit light from an Linthoven galvcmometcr bv means 
ot i wind with 20 rulial vanes which is made to 
revolve it 50 revolutions per second The accuracy 
of the recorder for long or short time intervals is iit 
least i/iooooth second 

Mr S ( Brown exhibited a frenophone a form 
of loud speaking tclcpbone in which the sound is 
aiiijililicd by friction Ihc telephonic current con 
trols the pressure of a small cork pad upon a revolving 
gl iss clise ind the v an itions in the resulting fne^ lonal 
drag are applied to the telephone chapliragm of the 
inslruiiieiit \ i rv cle ir artii ulation is produced In 
an exhibit by the Cambridge and Paul In trunient 
to I td a phonic motor driven by a tuning fork 
controls v contact on a circular iheostat winch is 
rotated by a direc t cum nt motor If the latter gams 
or loses speed rtlativdv to the phonic motor the 
rheostat automatically synchronises the motor with 
the tuning fork 1 he mech imsm was designed by 
Dr W Rosenhaiii 

t iirioiis as well is interesting were the exhibits of 
Mr Harrison Clew who showed a bar in ignet of 
cobalt steel floating abov e the opposed poles of a 
fixed nagiicl (NAiuar May 12 p Oby) and of Mr 
I Hatschek who hail a number of permanent 

hanging drop and vortex forms produced bv 
running gelatin sol into suit ible coagulating solutions 
while flio device of Mr D Northall Laurie showing 
photomicrographs of crystals m colour mounted to 
show changing tints was \ cry striking Colour photo- 
graphs (Paget process) are taken of the subject, and 
the slides are constructed to allow the viewmg screen 
to be moved across the transparency The tint of 
the slide then changes from green through various 
intermediate colours to red, just as tlie tint of cry stals 
examined under a microscope by TOlansed light can 
be made to change Ihere were other specimens and 
pieced of interesting apparatus, such as that shown 
bv Messrs Adam Hilger Ltd , for optical research, 
but a fuller account cannot be atter^ted 

During the evening Sir Richard Paget lectured on 
the reproduction of vowel sounds and Mr Walter 
Heape on the Heape and Gryll rapid cinema machme 
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Conference of 

T N the programme of the annual conference of the 
* universities of the United Kingdom which was 
held on May 12 at King's College, I ondon, the first 
place was given to the subject of the hnanci^ outlook 
of the universities The income and expenditure 
for 1921-22 of the universities and university colleges 
of Great Britain in receipt of annual Treasury grants 
are displayed in Tables 7 and 8 of the returns recently 
published by the University Grants Committee The 
aggregate income of these institutions (Oxford and 
Cambridge are excluded from the returns, their 
grants having been special emergency ” grants) is 
shown as 3,578,768/ , derived from Parliamentary 
grants (35 3 per cent ) bees for tuition and examina- 
tion (35 7 per cent ), Local Authorities’ grants (ii 7 
per cent). Endowments (10 3 per cent) Donabons 
and Subscriptions (2 7 per cent ) and other sources 
(4 3 per cent ) Of expenditure 49 3 per cent was 
on Salanes of Teaching Staff 134 per cent on 
other Departmental Maintenance, 13 i per cent 
on Maintenance of Premises, and 102 per cent 
on Administration 

The outstanding feature of the situation is the 
cramping of university activities owing to want of 
funds " The grave condition of commerce and 
industry," says the Committee, " has temporarily 
called a halt to the forward movement which derived 
its impulse from the experience of the War such a 
halt was natural — perhaps inevitable — but it cannot 
be prolonged without arresting developments which 
ran only be neglected at grave risk to national 
efficiency The Committee finds in the universities’ 
expenditure on their libraries an illustration of tlie 
parsimony which they are compelled to practise In 
a report dated February 3, 1921 the Committee 
directed special attention to the vital necessity of 
proper provision for library maintenance and declared 
that the character and efficiency of a university may be 
gauged by its treatment of this, its central organ and 
It now charactenses the expenditure on libraries and 
museums in 1921-22 as dangerously small” Ihe 
whole expenditure under this head was about as 
much as w spent on the upkeep of their libraries by 
the two universities of Chicago and California The 
Committee is satisfied that at practically all the 
universities the greatest care has been taken to limit 
expenditure to essentials, and to get full value out 
of every pound spent It follows that if the develop- 
ments so urgently necessary for national efficiency 
are to take place the universities’ incomes must be 
augmented 

The discussion at the conference followed generally 
the lines of Dr Adami's paper read at the Universities’ 
Congress of 1921, and was directed especially to the 
question how far it is possible and desirable to obtain 
increases of annual grants from Local Authorities 
Sir Theodore Morison suggested that provincial 
universities may be regarded as beneficial ahke to 
(i) their students, (2) the cities they are located in 
and the surrounding distncts, and (3) the nation 
and that where more than two-thirds of the university’s 
income is obtained from the students and the nation, it 
IS not unreasonable to look to local sources for an 
increase of their contribution He adduced statistics 
showing that if cities which at present grant to their 
universities less than the produce of a penny rate, and 
counties and neighbouring boroughs which make 
grants equal to less than a halfprany rate, wo-e to 
increase their grants to these stan^rds respectively, 
the English provincial universities would benefit to 
the extent of 55,000/ , or 4 per cent of their total 
incomes , there are, moreover, a number of oountieB 
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and boroughs witbm the spheres of influence of 
universities which do not at present make grants to 
them Nor should it be difficult to convince local 
bodies of the great value to their constituents of a 
flourishing university in their midst The services, 
the universities can render to local communities may 
not be measurable m terms of money but are not the 
less substantial among them being assistance m the 
scientific development of local industries and the 
fostering of a spirit of regional independence General 
appreciation on the part of local authorities of the 
value of such services should go far to minimise the 
dangers to which attention was directed by several 
speakers at the conference, of dependence on grants 
out of rates 

With the exception of a remark bv the president 
of the Board of Education to the effect that he 
believed the race of ’ pious donors ’’ is not yet 
extinct no suggestion was made as to the possibility 
of increasing endowments Ihe iiieoifie from endow 
ments not appropnated to specific purposes is shown 
in the Grants Committee’s tables to amount at present 
to 155 230/ , or 4 per cent of the total income 
the income from appropriated endowments is 
215.350/ Several speakers acknowledged the in 
estimable value of the services to the universities of 
Sir William McCormick s Committee m helping them 
to meet the crisis in their finances produced by the 
War The president of the Board of Education 
while assuring the universities that there is at present 
no disposition in Parliament to challenge their 
autonomy observed that they would always need to 
be on their guard against claims that with the exten 
Sion of State aid should go extension of State control 

In opening the discussion on " Music as a University 
Subject," Sir Henry Hadow made a vigorous plea for 
full recognition by the universities of the study of 
musical works as bein|[ on a par with, if not s 
part of, literature This recognition would involve 
Its acceptance as an optional subject for the B \ 
degree The discussion brought to light the fact 
that alike in London, m Wales, and m Scotland the 
recognition of music as an optional subject for 
matriculation is being considered, and that the 
northern English universities' joint matriculation 
board has adopted, and the Oxford and Cambridge 
schools examination board is considering, an 
adequate music syllabus for their school certificate 
examination 

The discussion on ' Ihe Universities and Training 
for Administrative and Municipal Life," opened by 
Sir William Beveridge who was ably followed by 
Sir Josiab Stamp showed that the liveliest interest is 
being taken m this subject both within and without 
the universities,, and that this has been greatly 
stimulated by the establishment last year of the 
Institute of Public Administration Most of the 
speakers were in favour of the universities providing 
m this connexion, not preliminary professiona’ 
traming, but courses suitable for persons who havi 
already entered on their official careers The courses 
would be framed in consultation with representatives 
of centtal and local government authorities with thf 
view of junior officials being released from theii 
ordinary auties for attendance on them 

Mr Arthur Greenwood, M P , spoke on " Labour 
and the Universities.” and a paper by the Mastw ol 
Balhol on extrarmural education was read 

The discussions were marked throughout by an 
animation which proved that the subjects werp well 
chosen A report of the proceedings wiU, we are 
informed, be published by toe Universities’^ Bnreau 
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The Department of Geology, University 
of Liverpool 

NfcW Gift from Sir William Hlrdman 


Tuesday, May 15, the Council of the Lmiversitv 
of Liverpool accepted a gift of 20 000/ from Sir 
William A Herdman for the provision of a new 
building for the Department of Geology Sir William 
Herdman desired his gift to be associated with the 
memory of the late Lady Herdman and that the 
new laboratories should bear her name It will be 
recollected that, after urging for many years the 
desirability of the foundation of a chiir of giologv 
in the University Sir William Herdman in compTiiy 
With Lady Herdman, eventually offered the Umver 
sity the sum of 10 000/ for the purpose of eiulowing 
the George Herdman chair in memory of their onl\ 
son who was killed in action in 191 0 

Largely through the foresight of Sir William 
Herdman and Sir Alfred Dale the late Vice Chancellor 
of the University accommodation had been reserved 
in an extension of the Zoology Department llie 
Geological Department thus consisted of two floors 
and a library, but the new professor had the greit 
advantage of dividing up the shell of the building 
into suitable laboratories and of e<iuii)ping them for 
special needs Sir William Herdman hid been 
securing for many years valuable collections and 
books in preparation for the future department 1 In 
equipment of the laboratories was assisted very 
materially by a gift of zoool from Mrs and Miss 1 lolt 
relatives of Lady Herdman long well known for 
their great and numerous benefai tions to the I Inner 
sity Many other donations towards equipment and 
the cost of purchasing collections etc were made 
by Sir William and Lady Herdman m the succeeding 
years, and sever il students in the Department had 
reason to be grateful for their kind and practical help 
The School of Geology founded in 1917 has grown 
rapidly — not unexpected, when it is remembered 
that Liverpool has long been known fot such dis 
tinguished amateur geologists as G H Morton 
C Mellard Rcade H C Beasley and J I onias and 
its active Geological Society with a sixty years record 
of published work The accommodation of the 
Department has for the past three years been m 
sumcient for its needs, and Sir William and 1 vd\ 


Herdman frequently expressed their desire to s 
the school housed more fitly Lady Hcrdm u 
sudden and lamented death last autumn jireventcd 
the new gift being a joint one but it was a happv 
thought of *Sir William Herdman to associate the 
names of wife and son with the laboratories and chan | 


jespectively 

Apart from this valuable assistance towards the 
furtherance of geological work it may be recalled 
that in 1919 Sir William and Lady Herdman also 
endowed the chair of oceanography in the University 


University and Educational Intelligence 

Aberdeen — Dr H R Kruvt, professor of physical 
chemistry in the University of Utrecht, delivered a 
University lecture on May 14 his subject being 
'• The Electric Charge of the Colloids ” 

' The Students’ Gala Week in aid of the Aberdeen 
Hospitals has realised a nett sum of 4753/ 

Prof J Arthur Thomson has been appointed a 
member of the committee of inquiry on trawling 
St Andrews — Among the names of those on 
whom the Senatus Academicus has resolved to confer 
the honorary degree of LL D at the graduation 
ceremonial on July 6 are the firflowuig — & WUluun 
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Henry Hadow vice chancellor of the University of 
Sheffield Mr Herbert William Richmond, Univer- 
sity lecturer in mathematics in the University of 
Cambridge and retiring president of the l^ndon 
M-ithciiiatical Society and Sir Robert Robertson 
chief Government chemist I ondon 

Bikmini HAM — rile Huxli \ Lecture is to be 
delivered on Thursday June 7 s V’ I’M at Mason 
Colhgt by Sir Arthur Keith who has chosen as his 
subject 1 he Origin of the British People 

Dr H H Sampson has luen appointed honorary 
assist int lurator of the surgical section of the Patho- 
logical Museum and Mr J S M txinnell honorary 
issi-itant curator of the gyn eiologicil section 
Prof John Kobirtsoii is to leprcscnt the University 
at the meeting of the National \ssociation for the 
Prevention of Tuberculosis to be held in Birmingham 
in (ulv next 

1 he Ingleby Lectures will be delivered it 4 o clock 
on May 30 and June 6 by Dr H Black, who will take 
is his subject Ihe Investigation of the Aliimntarv 
Tract by X ravs The lectures arc open to all 
medical men 

(ambridcl — D r W I H Duckworth Jesus 
College has been elected os representative of the 
Umvcrsitv on the Generil Medic il Council 

Dr r Lloyd Jones Downing Cxillege h is been rc 
tlcctcd demonstrator of medicine An honorary 
^degree of Master of Arts is to be conferred on Or 
( r AfacCurdy ( orpus Christi College University 
lecturer in psychopathology 

|)i rham — An anonymous donor has presented the 
capit il sum of 1 2 oool to Armstrong College, New- 
< istlc upon T\ nc the interest of which is to be 
dcvotnl to the establishment of research fellowships 
mil possibly prizes of similar character to the Adams 
prize at ( ambridgc, or in such other manner as the 
Council of the C ollcgc may decide is best calculated 
to promote original work in pure ind applied science 
ind the humanities 

The Council of the College has deonled to proceed 
immediately with the erection of a perm merit library 
it an estimated cost of some 40,000/ It has long 
been felt that there is great need of a scholars library 
on the north east coast and it is hoped that when the 
new libriry is built it will form a worthy centre for 
ill students ot the district, whether members of the 
University or not It is understood that the fin 
employment Grants Committee are favourably dis- 
posed to consider such a scheme as a work of public 
utility deserving assistance from public funds 

Edinburgh — On Weilnesday, May lO, Prof H R 
Kruyt, of the University of Utrecht, delivered a 
lecture on 1 he Electric Charge of Colloids ’ , and 
on Tnday May 18 Prof W dc Sitter of the Uni- 
versity of I eyden lectured on ' Problems of Funda- 
ment^ Astronomy ” 

London — Piof Leonard Bairstow has been ap- 
pointed as from September i next to the Zaharofi 
chair of aviation tenable at the Imperial College 
of Science and Technology He has been head of 
the Aeronautical Department of the Nation^ Physical 
Laboratory and since 1920 has been professor of 
aerodynamics at the Imperial College 

Dr C L Boulenger has been appointed as from 
September i next to the University c hair of zoology 
tenable at Bedford College Since 1922 he hsw 
been lecturer m, and temporary head of, the depart- 
ment of zoology at the college He is the author 
of a number of papers on Coelenterata, he lmi ntho lo gy 
and other subjects ’ 

MiSs B £ M Hosgood has been appointed as 
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from September i next to the Umversity readership 
in geography tenable at Bedford College In 1918 
she wds appointed assistant lecturer in geography 
at the College, and has been since 1920 head of that 
department 

I)r John Marshall has been appointed as from 
September z next to the l^niversity readership in 
mathematics tenable at Bedford College He has 
been junior lecturer in m ithematics at University 
College Dundee and senior lecturer in mathematics 
at University College hiottmgham Since 1920 he 
has been senior lecturer in mathematics at University 
College Swansea 

Oxford — On Miy 15 a decree was passed by 
Convocation authorising the presentation of an 
address to the Universities of Pans and Strasbourg 
on the occasion of the celebration of the centenary ot 
the Iiirth of Louis Pasteur 

It has been decided to offer an annual scholarship 
in chemistry under the will of the late Charles Day 
Dowling (iibbs 

A prize in natural science has been established by 
Mrs l.mily Poulton in memorv of her daughter 
Hilda Ainley Walker, open to women members of 
the Society of Oxford Home Students 

fur Flltn Hichards Research Prize of 1000 dollars 
for 1924 is being offered for theses by women based 
on independent laboratory research If the prize 
should not be awarded a grant may be made under 
certain conditions Information respecting the prize, 
and application forms are obtainable from Dr I ili in 
Welsh, (>oucher College Baltimore Maryland I' S A , 
or from Mrs Samuel I' Clarke WiUiamstowii, Mass 
U b A 

Thf Dr Ldith Pechev Phipson post graduate 
bcliolarship value loo/ a tear for not more than three 
years will be awarded in June bv the council of the 
I ondon (Royal 1 ree Hospital) School of Medicine for 
Women 1 he scholarship is open to all medical 
women preferably tomitig from India, or going to 
work in Indn and is for assistance in post graduate 
study The latest date for the receipt of applications 
(which should be sent to the Warden anil Secretary of 
the School 8 Hunter Street W C 1) is May 31 

Thi Boird of Education is organising short summer 
courses of instruction for teachers m technical and 
evening schools (Porm 105c U ) Engineering science 
and electrical engineering are dealt with at Oxford 
and Birmingham Both courses commence at Bir 
raingham on July 23 and are concluded (July 28 to 
August 8) at Oriel College Oxford The courses 
include practicil work on heat engines hydraulics 
mechanics, materials electrical testing wireless, 
thermo electricity and magnetic testing Building 
science IS divided into two courses (a) building 
mechanics and structures and (b) general science and 
laboratory work both at Westminster 1 rammg 
College, Horseferry Road, London S W i Applica- 
tions to attend these courses, to be obtained and 
returned through the local Education Authority if 
the teacher is working under such an authonty, must 
be received by the Board of Education not later 
than June i 

Thf Manchester Municipal College of Technology 
IS this year celebrating its ‘ coming of age ” ft 
onginated m ft Mechanics’ Institution founded in 
1824 yicith the object, common to many similar 
foimdati^s of the second quarter of the nineteenth 
century, of enabling mechanics and artisans to 
IJecome acquainted with such branches of science as 
are of practical application in the exercise of their 
trades Conceived without much regard to the 
principles of industrial psychology, the methods 
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employed commonly failed to attract people of the 
class lor whom they were intended, and thirty' years 
after its foundation a vice-president of the Manchester 
institution remarked ‘ Nature was as bountiful to 
the working class m talent and energy as to the 
higher classes," but " those for whom this institution 
was destined did not avail themselves of it and 
until we enforced education upon all classes 
Mechanics Institutions successful as they might be 
to some classes would not produce the great advantage 
they might otherwise do ’’ 1 he Pans exhibition of 

1867 having attracted attention to a growing 111 
fenonty of English arts and crafts a cry was again 
raised for technical education among workmen and 
this was echoed by the directors of the Manchester 
institution who in their rejiort for 1868 approved 
of recurring to a system of education the b.isis of 
which was prescrilied m the original preamble, vi/ 
to instruct the working classes in the pnnciples of 
the arts they practise ' In 1882 it was converted 
into a technical school which was m 1892 taken over 
by the City Corporation The College into which 
It has grown had in 1921-22 an iiicmne of 143 oool 
of which nearly 64 per cent (more than the proiluce 
of a 4d rate) was provided bv the ( orporation Of 
the 6223 students 553 were taking courses of uni 
versity standard An interesting senes of articles 
upon the work and development of the College has 
been contributed to the Manchester Cxty News by 
the former principal, Mr J H Reynolds 

Among the various links connecting abstract 
science and engineering is the scientihc education of 
engineers Thirty years ago Sir William Anderson 
deplored the fact that except in the noble endow 
ments of the City and (lUilds schools and the Govern- 
ment institutions at bouth Kensington in London 
the movement to secure the necessary training 
languished for want of adequate support Sir 
Richard Glazebrook, in his " James Porrest 
lecture to the Institution of Civil Engineers on May 4 
made reference to this, and gave a brief outline of the 
conditions at present The City and Guilds Collegt 
— the Engineering Department of the Imperial 
College — opened in 1886 with 35 students m July 
1922 there weie 492 engineering students in the 
College and 138 students of the Royal College of 
Science and the Royal School of Mines were also 
receiving instruction The numbers for the Schools 
of the University of London and its other institutions 
were not quoted but it mav be said that these show 
corresponding increases In the period from 1903 to 
1922 Lxindon University conferred 1294 hiternd and 
756 external engineering degrees The growth in the 
provincial universities and colleges has also been very 
large Among other hopeful signs is the increasing 
interest m the education of apprentices shown by 
trades unions a report on this subject was presented 
at the Trades Union Congress last yzear The scheme 
of industnal bursaries started m 1911 by the Royal 
Commission for the Exhibition of 1851 is for the 
award of bursaries to students who have done well 
m some branch of science and who propose to go into 
works Up to December last about 19,000/ has been 
expended on 185 bursars The scheme is an ex- 
tremely useful one and could be extended vnth 
advantage Many young men find it extremely 
difficult, after a successful college career, to obtam 
adequate works experience without causing an 
intolerable drain on the slender resources of their 
parents It is also of interest to record that there is 
an mcreasing demand by employers for college- 
trained men , the associations of works and colleges 
were greatly strengthened dunng the War, and many 
firms now prefer men for their staffs who possess 
university degrees 
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Societies and Academies 

I ONDON 

Royal Society, May 17— A E H Tutton (1) 
A universal interferometer Ihe essential feature is 
a travelling nucroseope driven by a spcei illy con 
Structed fine screw along a true V and plane guiding 
bed one ol the two glass reflecting surfaces is 
carried rigidly with it and the amount of its motion 
IS measured directly in monochromatic interference 
bands There is an autocollimating telescope with 
micrometer eyepiece i vicuum tube on the elbow 
tube 1 constant deviation prism for the selection 
of the monochromatic radi ition to be used uid 
large truly worked gl iss interference discs The 
telescope is mounted to the light and the driving 
wheel to the left ind the inch long V and pi me 
bed in its rigid cirrying plinth bed is suppoiUd 
on pillirs at the Airy positions for no flexure the 
whole being mounted on a he ivy rectangular bast 
The Urge middle spice on the Utter is avaiUble 
for a large circular work taole with every possible 
requirement of adjustment for supporting t]ie object 
or its manipulating ipparatus {£) A wave-length 
torsometer ind its use with the univers il inter 
ferometer This is \ refinement of the Voigt instru- 
ment for determining tlit torsion const ints of small 
bodies It IS essentially i miniature 1 itlie bed 
carrying two simil ir but mutuilly reversed wlieel- 
and-chuek fittings tlie chucks for gripping the object 
bar ends and tlie wheels winch move solidly with 
the chucks for delivering the foiet couple at one end 
and holding the object hrmlv at the other the two 
ends being intcrch ingeablc Tlie power band passes 
round the lower half of one pulley wheel and thence 
over a larger pulley-wheel on a st ind ird The end 
depending fiom in front of the latter termmitcs in 
a loop of the cord band, into which the hook carried 
by the weight can be illowed slowly to fall until 
the whole weight is acting in twisting th< object 
bar The torsometer is supported on the work t ible 
of the universal interferometer It is ngidly clamped 
with the two aluminium radiils caincd bv the object 
bar neir its two ends, in contact near their ujiper 
termin.ilions with the blunt knife edge ends of the 
two sliders The («rayson ruling signal is ccnlicd 
under the microscope wnen the radiil under observi- 
tion IS just in complete contact with the slider On 
dehvciing the weight and effecting the twist, the 
slide ind signil move, ind the movement is followed 
by driving the microscope by the big wheel of the 
interferometer until the signal mark is again centred 
the number of interference bands effecting their 
transit being counted — L N G Filon and F C 
Harris On the diphasic nature of glass as shown 
by photo elastic observations A block of flint glass 
was heated to about 400“^ C , when it showed some 
signs of softening it was then allowed to cool under 
longitudinal pressure On removing the pressure it 
was found to have become pcnnanently doubly- 
refracting The residual stress which should produce 
the observed amount of double refraction docs not 
balance according to the laws of statics It is deduced 
that a crypto-stress ’’ exists, which does not 
manifest itself optically This leads to the conclusion 
tliat the glass ls nbt homogeneous, but behaves as 
a mixture of two components or phases — C E 
tnglis Stress distribution in a rectangular plate 
having two opposing edges sheeired m opposite 
directions Imagine a thin rectangular plate bounded 
by two horizontal lines AB CD and two vertical 
Imes AD BC The two horizontal edges, while 
remaming straight and unchanged m len^h and m 
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distance from one another are displaced longitudinally 
in opposite directions the vertical edges being kept 
free from applied stress The plate being thin, 
the distribution of stress consequent on this deforma- 
tion IS regarded as two dimensional and the stress 
c omponents are obtained through solutions of y* V =0 
Along the horizonbil centre line the sticss starts 
from zero at the free edge increases rapidly and, 
for a plate in which the length is considerable com- 
pared with the depth the stress soon assumes a 
const.int value but before doing so it overshoots 
tins value ind the curve of stres distribution in 
consequence develops humps near the free vertical 
edges If the length -breadth ratio of the plate is 
z to I these humps combine to give a flat-lopptd 
curve If the plate is square the coincidence of the 
humps m ikcs the i urve approximate to a parabola 
— T H Havelock Studies in wave resistance 
influence of the form of the w iter-plane section of 
the ship In these calculations the ship is rejircscnted 
by i virticil jxist of infinite depth the horizontal 
section of \ Inch is similar to the water pi me section 
of i ship Ihe level lines of the nuxlel are varied, 
while the displ iccmtnt is kept const mt In this 
manner a comp ir itive study is made of such problems 
in ship resist nice as the effect of finer lines and 
greater beam and of the diltcrence bi tween straight 
and hollow lines - W M H Greaves t)n a certain 
f umly of periodic solutions of diffcrcnti il equations 
with in apphcition to the triode oscillator There 
IS under ccitain conditions a discontinuous family 
ot pcruKlic solutions of the equauons d\jdt-n\ 
dvidt “k(r) I juii whtie \ (r) is v function of x only 
c and V are funcfions of x and y, pciiodic in v with 
jieriod 2 t and expressible as Fourier Senes in sines 
and cosines of multiples of y the coefficients being 
functions of r, not involving t exphcitlj ind m is 
i const uit parameter An application as m ulc to 
the equation of Appleton and Van der Pol for the 
tnodc oscill itor the cqu itum of vvl ich can be reduced 
to a parlicul t case of tlic above equations 

Geological Society, April 18 - Piof ' ( Seward, 
president ind afUiwards Di H II Thoiris vice- 
president m tlie chair ~J 1 N Green The 
structure of the bowmore-Portaskaig district of 
Isliy Quartzite is dctincd as containing a limit of 
10 per cent of felspar, more highly fel pathic rocks 
being termed arkose On this definition the Islay 
upper quartzite is throughout true quartzite but 
the so-callcd lower quartzite is not cjuaitzitic being 
composed of arkoses and grc> wacke si ites identical 
with the matrix of the Portaskaig conglomerate , 
they have been grouped together as the Portaskaig 
beds Thus the dolomitic group intervenes between 
the Portaskaig beds and the Islay quartzite The 
supposeclly Toiridonian Bowmorc sandstone consists 
of arkoses and flags The flags, which, owing to 
isoclmal folding, have apjparently an enormous thick- 
ness, are identical m minute detail with certain 
siliceo-argillaceous flags that always occur in the 
dolomitic group next to the Islay quartzite They 
are termed the Bowmore flags Thus there is no 
change of facies at the supposed thrust, and its 
presumed line of outcrop shows that the rocks are 
folded up without disruption, except for some shear- 
ing on the reversed limbs of overfolds The Loch 
Skerrols thrust is non-existent The Bowmore flags 
are perfectly conformable to the white edge (a well- 
marked horizon) of the Islay quartzite the dolomitic 
flags associated with them are jjartly or wholly 
cut out in places by the Portaskaig Deds The latter 
arc probably younger than the dolomitic group 
: On Beannan Dubh the rocks he m isochnal folds 
' with low dip, by which the Portaskaig conglomerate 
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18 brought up in anticlines The structure of Islay 
IS probably synclinal Only one system of folding is 
required to explain the facts 

May 2 — Prof A C Seward, president, m the 
chair — J Joly The beanng of some recent advances 
in physical science on geology In his lecture Prof 
Joly^dealt with the subjects discussed m the article 
Surface Movements of the Earth s Crust ’’ in Nature 
of May 5 p 603 

Royal Anthropological Institute, May i — Mr 
H J E Peake in the chair — V Gordon Childe 
The Neolithic painted pottery of south-eastern 
Euiopc The sites m question extended from the 
banks of the Dnieper m the Kiev Government to 
the slopes of the (. arpathians, and are restricted 
to the fertile black earth “ belt Three groups 
were found an eastern group along the Dnieper 
(the Tnpolje culture proper) witli much incised ware, 
a central group in Bessarabia, Moldavia, Bukowma, 
and Eastern Galicia where pottery with black 
punt predominated and a western group represented 
by Eoszylowee west of the Sereth with polychrome 
painting At Cucutem in Moldavia an older phase 
of this culture was discovered with polychrome 
pottery and good spiral designs The pamteci jiottery 
comes cither from large rectangular structures of 
wattle and daub called phshchadky or from huts 
partly hollowed out in the earth (umlyanky) No 
hearths h ive been found in the former, but the 
latter regularly contain an oven situated in a deeper 
trench filled with kitchen refuse No authenticated 
metal finds were reported from Schipimtz and at 
other parallel stations (except Cucutem fl ) metal 
was either completely absent or represented only 
by small implements of pure copper Polished 
stone axes were also very rare but fine flints and 
numerous artefacts of bone date the culture to tlie last 
phase of the stone age The culture of the black 
earth ’ was ipparently terminated by the mcursion of 
nomadic tnbes 

May 14 — Di A C Haddon past-president, in the 
chair — Mr J I- P Murray Native administration in 
Papua The principle that government of the back^ 
ward races should be in the interests of these races 
themselves has been followed by the Australian Govern- 
ment m the administration of P ipua It is necessary, 
however, to understand the Papuan character if an 
intelligent native policy is to be pursued, and on this 
account ail anthropological department was instituted 
The indenture of women is not allowed itt Papua 
except for domestic purposes under certain conditions 
The indenture of women would probably result m 
the breaking up of village life, wnich would put an 
end to any possibility of developing the territory 
through native enterprise Changes introduced mto 
native life by the arrival of the white man can be 
classified as (i) moral (2) material , for the latter 
the Government must find a remedy or it fails in 
its duty altogether One most obvious remedy is 
work not merely in the interests of the white 
employer, but work for the native s own interest 
and on his own land The mtroduction of the 
native tax m Papua has made it possible to deal 
comprehensively with the question of native planta- 
tions, and plantations worked W natives in partner- 
ship with the Government The proceeds of the 
tax are used only for native education and for other 
purposes direct^ for the benefit of the natives In 
the future the danger to the native under Australian 
rule lay in ' benevolent capitalism ” 

Linnean Society, May 3 — ^Dr A Smith Woodward, 
president, (in the chair — W T Gordon Fossil 
coniferous genus Pitys The specimens were obtamed 
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from beds of sihceous volcauiic ash, at Gullane, 
17 miles east of Edinburgh, and comphsed a new 
species, showing cortex and leaves , hitherto nothing 
was known of the genus except pith and wood — 
R Gurney The Crustacean plankton of the English 
Lake district — S L Chose A systematic and 
ecological account of a collection of Blue-green Algae 
from Lahore — J Groves Notes on Indian Cliaro- 
phyta In 1882 representatives of the genera Chara 
and Nitella only were known from India Now a 
Nitellopsis, a Lychnothamnus, and three species of 
Tolypella have been recorded Within the past 
three years, in a comparatively small area, Mr 
G O Allen added three well-marked sTCcies to the 
Indian flora besides rediscovenng C Walhchu, of 
which only the male plant collected in 1809 by 
Dr Walhch was previously known, ind establishing 
the occurrence of Nttellopsis obtusa (in Kashmir), 
the only previous Asiatic record of which was 
dependent on a poor specimen from Burinah — 
J G H Frew On the morphology of the head- 
capsule and mouth parts of Chlorops lanwpus Meig 
(Diptera) — A M Alston On the genital system 
of the wood-bonng beetle, Lyctus brunneus Steph 
Both of the ovipositor and the rectum are of great 
length 

Aristotelian Society, May 7 — Prof A N White- 
head, president, in tlie chair — L J Russell Some 
problems in the philosophy of I.eibniz The mehi- 
phjsical concept of the monad was reached in the 
liter part of leibniz’s philosophical development 
and the sources of the doctrine are only to be dis- 
covered by studying his wntings, many of which 
arc undated in inuscnpts, chronologically In the 

Discourse on Metaphysics ’’ (1686) we find he lias 
arrived at the conception of created substance It 
was this conception which provided for him a rational 
justification of his view of the relation of God to 
the umversc and of his conception of the universe 
as a harmony It was into this framework that the 
monadology was fitted Leibniz seems never to have 
doubted uie vahdity of the conceptions of God as 
the architect of the world machine, and as the ruler 
of the republic of spirits The first saved him from 
the pantheism of Spinoza, which would have made 
the second irrational The reconcihation of the two 
conceptions presented the chief problem of his 
philosophy 

Zoological' Society, May 8 — Dr A Smith Wood- 
ward, vice-president, in the chair — H Burrell 
Note on a hibernating female specimen of the 
marsupial Acrobaies pygmeetts — ¥ M Duncan 
The microscopic structure of mammalian hairs, with 
especial reference to the hairs of the primates 

Optical Society, May 10 — ^Mr T Smith, vice- 
president, in the chair — J W French Stereoscopy 
re-stated Stereoscopic vision is possible only within 
certain limits For certain pairs of objects whether 
on the same or different horizons, there are generally 
two extreme cntical pomts beyond which stereo- 
scopic vision breaks down For certain pairs of 
objects on the same horizon there are two inner 
cntical points Objects of dissimilar form but 
approximately the same average angular dmlensions 
can frequently be combmed stereoscopically , thus 
a circle can be combined with a tnangle if tlieir 
average angular dimensions are about equal When 
tile angular dimensions are very different, combma- 
1 tion IS generally impossible , thus, for example, 
a thm hne cannot be combined with a thick Ime or 
tnangle When the pairs of objects are dissimilar 
I in size, there is only one pair of outer and inner 
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critical points if the objects are on the same horizon 
and one outer critical point if they arc on. different 
honzons For p urs -of objects any of which tan be 
combined together, there are two pairs of sucli 
critical points 

Royal Meteorological Society, May 16 — Dr C 
Chree, president, in the chair ~M de C arle S Salter 
and J Glasspooie The fluctuations of annual rain- 
fall 1,1 the British Isles considered cartographically 
Maps expressing annual rainfall 1868-19ZI as a 
percentage of the average, fall roughly into three 
types, indicating respectively (1 ) excess of oro- 
graphical rain (11 ) dehciency of orographital ram 
(m ) excess of cyclonic ram The mean range of 
vanation pier annum is 35 per cent , with local 
extremes varying from -t 80 per cent to - 59 per 
cent In the earlier years the maxima were generally 
m the east m the middle of the period in the west 
and in the later years in the south The general 
rainfall varied from 136 per tent m 1872 to 77 per 
cent in 1887, the deviation exceeding 20 per cent 
in only 5 years and averaging 8 per tent From 
1868 to 1882 maxima occurred at intcrtals of 5 years 
from 1889 to 1909 of 3 years and from 1910 to 1921 
of 2 years There is also evidence of a long-ptriod 
fluctuation with two maxima about 40 years apart 
Annual pressure maps foi the same senes of years 
appear to show three mam types of vanation due to 
(i ) shifting of the S W wind dnft to N or S 
(u ) changes m tht gradient (111 ) local deflections 
of the isobars I ype (1 ) appears to detennine the 
amount of general lamfill type (11 ) detcniuncs the 
distnbution of rainfall , type (111 ) iffccts both 
variables and includes all extremely dry or wet 
years — A VV Clayden An improved actinograph 
note on the influence of a glass shade Two similar 
bimetallic coils, like those used for thcmiogr iphs 
but with 7^ turns each are mounted about a common 
axis and attached to a recording pen m such a m inner 
that the movements of the pen register only the 
difference of temperature between the two coils 
The axis is fixed in a position parallel to the polar ] 
axis with the coils at its ends The instrument 
Stands m a ease so thit the coil at the lower end is 1 
shaded from the sun, while the coil at the upper 
end IS exposed under a hemispherical glass shacle to 
full sunlight and is blackened The records foi five 
consecutive years from February 1914 show a rapid 
nse of radiation during January to April, a slight 
drop about the middle of May followed by a rise 
to June and a fall during the latter half of the year 
which IS notably more gradual than the vernal rise 
— E E Benest Notes on the Sumatras of the 
Malacca Straits These squalls usually blow from 
the south-west, and are more frequent between 
Apnl and October A greater number is experienced 
between Malacca and Pulo Penang than between 
Malacca and Singapore ' Sumatras always occur 
at night, and are generally accompanied by thunder 
lightning and torrential ram , they seldom last 
more than two hours The strength of the wind 
IS estimated as between 40 and 55 miles per hour 
A characteristic cloud formation is a heavy arch or 
bank of cumulo-nimbus, which n®es to an estimated 
height of about 7000 ft and rapidly spreads over 
the whole heavens 

Paris 

Academy of Sciences, April 30 — M Albm Haller in 
the chair — A Haller and L Palfray The mixed and 
symmetrical 1 - ethanoic - 1 - camphometfaanoic esters, 
and their saponification products These compounds, 
contammg both the (CH, CO,H) and (CO^) groups, 
attached to the same atom of the camphor molecule. 
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fonn esters which arc singularly difficult to hydrolyse 
—A Calmette, A Boquet, and I Nigre Role of the 
terrain in the evolution of experimental tuberculosis 
in the rabbit and guinea pig The interval of time 
between the injection of tubercle culture into a 
rabbit and the death of the animal through tuber- 
culosis lias been proved to be inversely proportional 
to the number of bacilli inoculated, the bacilli ansmg 
from the same culture With guinea-pigs and 
rabbits the number of bitilli injected api)e.irs to be 
the mam factor m determining the time of evolution 
of the disease, and there are no md ications. of a factor 
involving variable sensibility of the individual 
aniin ils — Georges Bouligand The singularities of 
harmonic functions — A Sainte-Lagus Networks — 

J Haag The gravitational field of « bodies A 
correction of an earlier note on the same subject — 
Louis Roy G uiss s theorem of least constraint 
Hus theorem of Gauss is stated to be incorrect — 

M Cisotti Rein irks on the note Superficial 
circulation ’ by M P Noaillon — F Henroteau 
Vanations of tlie spectrum of the star Ononts 
In addition to the ibsorption lines due to hydrogen 
md other elements a photograph of the spectrum 
taken at Ottawa m 1919 and J inuary 1920 showed 
fine intense emission lines These lines were not 
found by O Struve (\crkcs Observatory) in 1922, 
but were present on a sjieetrogram taken March 2, 
1923 Hence this stir class 15 and not variable, 
shows bright lines only at intervals <i ni w phenomenon 
in astronomy — M ix Morand Ccitain electromagnetic 
consequences of the piinciple of relativity — L 
Dunoyer Induction si>tctra and spaik spectra 
Reply to i (iiticism by I 6on and Eiigtoe Block — 

S K Mitra 1 he demagnetisation of iron b> electro- 
magnetic oscillations A study of the effects of 
variation of the freijuency of the altcrn itmg current 
on the residual ni ignctis.ition The demagnetisation 
increases as the frequency of the oseillations is 
lowered - I Gix Michaud IJeformations of jellies by 
the action of an cloctnc current When a jelly is 
placed between two mctalh< electrodes and an 
electric current is pissed it contracts towards the 
anode and swells out near the cathode The nature 
ol the metal used for the electrodes is without 
influence The action dejicnds on the colloid , 
gclose gives a more intense effect than gelatin — 
Pierre Br4mond The persistence of the colour of 
the ions in ceramic colours or eolounng matenals 
obtained at a high temperature Attention is 
directed to the fact that some of the colours shown 
by cerimic products due to metallic constituents 
and produced at high temperatures correspond with 
those found in the salts of the same metals or m 
hydrates which are stable only at low temper itures 
— Mme and M A Lassieur The cstiin ition of 
antimony by means of phenylthiohydantoic acid — 
Marcel Pichard Method of analysis of cocoa butter 
and its mixtures with vegetable fats The method 
IS based on tlie form of the cooling curve of the melted 
fat, when allowed to solidify slowly — I J Simon 
and 1 6on Piaux The conversion of alanine into 
pyruvic acid by the direct action of oxygen Alanine 
can be oxidised directly to pyruvic acid b\ sh a ki ng 
witli oxygen m the presence of alkah and metallic 
copper but the proportion of copper present must be 
carefully regulated (i molecule alanine to \ atom 
copper) and the reaction stopped immediately the 
absorption of oxygen ceases — M Aloy and M 
Valdigui£ The oxidations and reductions produced 
by uranium salts under the influence of light The 
antioxygen effect of phenols Uramum acetate can 
act hke an oxidising-reducmg ferment A solution 
of tins salt, just acid with acetic acid, when mixed 
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with glucose and methylene blue, placed m an 
evacuated bulb, and exposed to sunlight oxidises 
the glucose and reduces the methylene blue simul- 
taneously — J Orcel The prochlontes of corundum 
rocks These minerals, ten analyses of which are 
given ire divided into two sub-groups, npidolites 
defined by the ratio MgC/FeO,--? and grochamte, 
with a ratio MgO/FeO-10 — Pierre Viennot The 
I aboard stratum I'renth Basque region — L 6 on 
Moret The facies of the ‘senonian sponges of the 
Btausset basin and their conditions of deposit — 
C Kilian The Immidir branch of the ' Lnceinte 
Tdssiliennc " Central Sahara — Rend Jeannel Sketch 
of the stocking of Furope by the species of the genus 
Choleva — R Anthony and F Villemin The lobation 
of the foetal kidney in the primates — Radii Vladesco 
Diffraction of light by the eyelashes The diffraction 
bands seen under certain conditions are due to the 
scales forming the outer envelope of the hair — 
J Lopez-Lomba and Mine Random Contribution 
to the study of B avitaminosis in the pigeon 
I M Bdtances C ytohemato-gcncsis in the Mt tazo.i 
— A Weber The inhibiting action of the internal 
medium of batrachians on the fecundation and the 
partlienogcnetic activation of then eggs In J?ana 
fusca the internal medium, lymph or blood, behaves 
towards tlie activated egg as a toxic substance, to 
which the egg becomes permeable after puncture, 
while previously it was immunised sgamst this toxic 
property — M iiirici Aubertot The dissemination 
and trinsixirl of nematodes of the genus Rhabditis 
by Diptcra R Courrier Remarks on tlA: fecund i 
tion iptmbranc of the egg of the sea urchin {Para- 
centratus hi idus) — Fdouard Chatton ind Mine M 
Chatton The influence of bacterial factors upon 
nutrition the multiplication and scxii ihty of the 
infusoria - Robert Ph Dollfus T he ccstoae of the 
hne pearls of the Meleagnn.i of Nossi-B^ 
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Science and Religion 

D oes a desenpuon of the world afford any evidence 
of the existence of God ? This is the subject of 
a symposium in the April issue of the Htbbert Journal, 
and the discussion has particular interest for biologists 
A descnption of the world is not merely a statement 
of those conceptions that we call natural laws but it 
IS also an mterpretation of what Prof Whitehead calls 
the passage of Nature — the evolutionary career 
In this passage the various points of view taken by 
the writers are these there is an increasing ennehment 
of what we may call the content of Nature there is 
progress and there is an effort or striving against 
somethuig 

The first interpretation is made by Dr J S Haldane 
m an argument of sustained power The world of 
our experience may be known to us throbgh the 
mathematical saences through physics and through 
biology The conception attained through pure mathe 
matics IS bare it need not include objects and it 
deals typicall) with the space and time relationships 
between objects These relations or differential 
equations need not have phys cal meanings The 
world from this point of v ew has form but no content 
To construct it out of pure extension that is to give 
all natural laws geometrical meanings is the tendency 
of the later relativists thus the world is depns ed of 
substance or at least the nature of this substance is 
gnored Next come the physical sciences enriching 
this conception by inserting objects into the world 
but Ignoring the plain fact that its natural laws are 
only working hypotheses which have limited practical 
meamngs They are statements of the ways in vdiich 
we can act on our physical environment They are 
descriptions of our increased power over Nature 
Then come organisms— which add something new to 
the world This conclusion depends on Dr Haldane s 
difference from the majority of the biologists of the 
last generation Weighed m the balance of accurate 
quantitative investigation the mechanistic theory of 
life has been found wanting What the Victorian 
materialism has envisaged in the organism has been 
a vista of mechamsms one inside the other, s6 to 
spesde postulated rather than resdly observed ip 
capable of explaining organic functioning, to say 
nothing of reproduction and behaviour The con 
ccption IS even inadequate as a means of investigaPim, 
and It IS being replaced by other methods — iat example, 
Dr £ S Russell s psycho biology Thus mechftnW 
fails and m this failure we reoo^tuse a futthec an 
iidunent of Nature Biology ^|^es a science witjt 
Its own fundamental conceptkm of Ufe 
Z^tiy;;,theire is the seUi<m$i^otts Immall ^arsomlityv 
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This we may consider, first, as having immediate self- 
interest On the strictly merhanistit outlook, it must 
regard all other oiganisms and consaous persons merely 
as moving objects similar to those other objects called 
inorganic But even a purely physical description of 
the organism is not to be obtained, and by no process 
called scientific can the self-conscious person explam 
his mvn consciousness in terms of mathematics and 
physics Further, he sees other organisms that are 
not self-conscious, and so the mere biological life- 
conception fails to explain consciousness in other 
organisms than himself So he is bound to make yet 
another fundamental conception, that of the conscious, 
self-interested organism , but even that is not all 
Almost every action that he performs — as a member 
of a human community — means that he recognises 
other conscious, self-interested persons like himself 
otherwise he would not seek to convince them, nor 
would he praise, or blame, or pity, or like, or hate 
them On the purely mechanistic outlook, the things 
that he does, every conscious minute of his life, are 
meaningless 

Then, even the purely physical thing is not a unit 
Anything that is known to us is known only when it 
changes When it changes it does so only because 
other things in the physical system to which it belongs 
also change In the long run, the only isolated physical 
system that we know is the whole universe, and it is 
only by convention that we arbitranly isolate a thing 
from all the rest of Nature So also the functioning 
and behaviour of an organism means that it is acting 
on, or reacting with, or adapting itself to the environ- 
ment — whi< h IS the whole universe The self-conscious 
person (which is also a physical thing and an orgamsm) 
is only such because it reacts with other self-consuous 
persons Add to this the literally true conception that 
all organisms, conscious or unconscious, are materially 
and strictly continuous in the time dimension, then the 
whole world is one, and personality is everywhere in it 

Thus, to the physical categories of substance, 
necessity, relation, modality, quantity, etc , we must 
add those of life, consciousness, and personality The 
personality is universal in time and space and is God 

Next we have Mr Juhan Huxley’s interpretation of 
the passage of Nature as a progress But evolution, 
he sees quite well, is not necessarily a passage from 
the “ simple to the complex ” It is quite as easy to 
look upon the " lower ” organism as more complex 
than the “ higher ” one — just because it is undifferm- 
tiated It IS plain that the morphological, evolutionary 
series oiy^anges is trremstbU, and that the goal 
towuds which all organic races tc^, as (hey specialise, 
,18 i^tincljon How, then, to define “progress"? 
There is a series of changes that have led up to the 
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human race , let us attach a senes of " values ” to 
these changes, thus makmg a one-to-one correspondence, 
value to morphological change What are the values ? 
Those conditions judged by the human mind to have 
value are values Progress then is the senes of evolu- 
tionary changes that have human value, and it is, 
somehow, a tendency towards good It is an obscure 
feelmg “ clarified and put on a firm intellectual footing 
by biology ’’ It is true that the problems of evil, of 
pain, of stnfe, of death, of insufficiency and of im- 
perfection remain to perplex us, but nevertheless 
progress is an element “ essential to an externally 
grounded conception of God,” to be incorporated into 
the common theology of the future 
Fmally, there is Sir Oliver Lodge’s, interpretation of 
evolution as an effort a conception which is more 
fundamental than any other that is touched in this 
discussion Why, in the physical sense, have changes, 
or reactions, or events occurred at all ? The answer is 
clear If, by any change, a system can lose free energy 
or dissipate its energy, or increase its entropy-value 
(roughly equivalent statements), the^that change will 
occur of itself When the free entogy has become 
mmimal, or the entropy maximal, changes in the 
system will cease altogether Now the only system 
which, m strict logic, we can consider is the whole 
universe When entropy has attained its maximum 
value, or when all energy has become universally dissi- 
pated, all changes in the universe, all events, or pheno- 
mena (from our human point of view) will have ceased 
The world-paradox is that the universe is still the 
locus of change Given an unbounded past, complete 
and final dissipation, with cessation of change, ought 
already to have been attained The passage of Nature 
is thus towards materiality, or inertia, or passivity, 
but the passage is not accomplished — ^though it ought 
to have been accomplished The world can only be 
the locus of activity and change because something 
resists, has arrested, or at least has retarded the 
passage towards materiality There is an effort against 
mertia and this is life-— the only physical conception 
of life that appears to be possible There is a spiritual 
as well as a material passage 
Now why are there separate personalities at all? 
On Sir Ohver Lodge’s general line of argument it may 
be reasoned (by analogy) that personality itself ought 
to exhibit a passage, or ought to be dissipated or 
absorbed mto the umversal personality, which is God 
Why are they not so absorbed ? ^methmg, then, 
resists the ultimate dissipation of personality, just as 
life rttists universal energy-diSsipation This some- 
thing 13 the “ invaluable but rather terrible and fearfully 
responsible grant ” of Ifree Will, against which even 
Deity itself strives. J. ' J. 
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Sanderson of Oundle School 


assemble, an aeroplane engme for the same purpose, 


Sanderson of Oundle Pp vii+ 366 + 16 plates 

(London Chatto and Wmdus, 1923) 125 6d net 

F ew schools have passed through a more interest 
mg development m modem times than Oundle 
It IS an old foundation and it has had periods of dis- 
tinction in Its long history, but its real rise to import 
ance began in 1892 when Frederick William Sanderson 
went there from Dulwich to take charge It was no 
light undertaking There had been an unsuccessful 
penod the numbers of boys had gone down, and what 
was worse, the standard of work was low Sanderson 
put ail his tremendous energy and enthusiasm into 
the task and never paused till he had raised the school 
to its present high position Then came his tragic 
death last June with the sudden break of all his plans 
for future development 

Some of Sanderson’s colleagues welcomed the 
happy idea of wntmg down while still fresh m their 
minds what they knew of his methods and ideals, 
and these impressions have been brought together 
and mterpreted in this book under the simple and 
sufficient title of ‘ Sanderson of Oundle ’ The 
purpose was not so much to praise and honour Sander 
son , It was the much more important one of saving 
all that could be saved of him for the world 
The task has been well done, and no man could 
wish for a nobler memorial We see Sanderson 
entering Oundle as a young man of thirty five — a very 
downright, uncompromising, and resolute personality — 
with perfectly definite ideas of what he wished to do 
and a perfectly definite intention of doing it The 
development of the boy was his purpose, not the 
fostering of pure scholarship if the classical method 
would not serve some other means must be found 
To him no boy was in tke first instance stupid or 
beyond training, though he might be made so by a 
wooden educational svstem or a stupid teacher every 
boy, even the reputedly dullest, had in him a desire 
to make or do something— some creative mstmet— 
and if only this could be reached the boy could be 
trained So Sanderson sought to discover each 
boy’s bent, for the ordinary boy it was used as a 
means of developing bis mental powers , for the 
really clever boys full opportunities were provided for 
the study of their special subjects He set up shops 
for wood and iron work, where real things were made 
(he always disliked instructional futilities), engmeenng, 
chemical and physical laboratories, bii^ogical depart- 
ments, an experimental farm and an art room , he 
developed music He had dimys the latest big thing 
i|p Science on show or at work, a motor-car engme 
and nhassis which the boys could dismantle and re- 
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a big wireless set with which they could transnut 
their concerts, and a score of other things to awaken 
the boys’ interest and enthusiasm 
To the punst in education it all seemed very up- 
setting — ^the multiplicity of forms, the rapid changes 
m books and subjects, the refined and delicate apparatus 
entrusted to only partly trained schoolboys But 
there was method in it all Sanderson looked on all 
his subjects — shops, laboratories, and sides — as so many 
resonators by which to test each individual boy If 
he had enough resonators he could find the one to 
which each boy responded , and so he never hesitated 
to start some new side or to drop it when it no longer 
served a useful end Once he found a way m to the 
real boy the training became easy 
But Sanderson was more than a trainer of the mind 
He loved hfe and he wished that all might have more 
of It Many of his boys were to become captains of 
industry m the large industrial towns It was not 
enough for him that they should understand and be 
interested in their future work he saw that the 
surest way to the ennehmg of their lives was to uplift 
it all To him the meanest tasks of daily life had 
in them something divine so long as they were honour- 
able and ministered to some need of the community, 
and he set himself to find this He therefore made 
his workshops and laboratories serve a higher purpose 
than the awakening of stnvmgs for knowledge “ I 
want not so much to leach engmeermg," he once said 
to me, ‘ as to find the divineness of it ’ So he would 
never recognise the supposed conflict betwefn science 
and religion or the limitations usually imposed on 
scnplure lessons The Bible was to him a handbook for 
daily hfe, not merely an exercise for Sundays, and he 
always regretted that people knew so little of it , his 
scripture lessons covered the whole range of human 
activities He was alwavs on the look-out for copy for 
them One might be telling him of some recent de- 
velopment in science and he would listen with deep 
interest, suddenly his eyes would twinkle and he would 
pull out an envelope and jot down on the back some 
note for his next senpture lesson He would go up to a 
boy working in a workshop or laboratory and ask him 
his views on some new thing — ^his own views, for all 
Sanderson’s efforts m library, laboratory, and study 
were directed to the development of the boy’s powers 
of thinking for himself It might be relativity, the 
possibihties of “wireless,” or something else; he 
would listen and encourage the boy to talk He wovild 
then give some wider turn— probably sociological— to 
the conversation, for it was always his aim to tram 
leaders of men, rather than m«c scholars, and he 
knew that no one can lead if he lacks w(de sympathies. 
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Of late years the social or community mterest became 
uppermost with him and he believed that the schools 
could do much to repair the wreckage of the War , he 
emphasised always the need for co-operation and 
pulling one’s weight, for choosing the high path, for 
steadfast devotion to duties and leaving rights to 
take care of themselves 

The last evening of Sanderson’s life was spent 
with the present writer He had attended the Rotham- 
sted annual function and had obviously enjoyed it 
After the visitors had gone we sat talking and, as 
always, he soon came to his plans for the future 
He was delighted that lus long -desired Chapel was 
to be built It was to be the centre of the school life 
and as beautiful and dignified as he could make it , 
not only with the beauty of stone it was to be also 
m a wonderful garden — a mimature Kew, as he said 
In the windows were to be the great calls to a high 
and noble life Most of all he was debghted with 
Lady Scott’s statue of the bnght eyed, eager-hearted, 
expectant bov — " Here am I, send me " — ^the type 
he wanted to send out to remake a broken world It 
was the man himself speaking of his hopes and ideals, 
as few would care to do to another man — ideals of 
fulness and richness of life based on beauty and noble- 
ness of hving For these we wished our boys to stnve 
and so we had entrusted them to him 

Sanderson had thoroughly enjoyed hfe He early 
found what most men desire — a great cause on which 
to spend himself, and to which he could give once 
and give all As the years passed they had but 
ifiellowed him, bringing out his kindliness and his 
rich rare gift of keeping touch with youth When the 
news of his death was told to the school there fell a 
great silence It had been the homage given him in 
life when he rose to speak , it was given him now 
But their abiding feeling was one of thankfulness for 
the life which had so truly moulded theirs, and of 
certamty that this was not the end The tnumphant 
song " Let joy and praise to Heaven rise ” can rarely 
liave been more wonderfully sung than by the boys of 
Oundle when he was earned from their midst 

..o E J Russell 


Cml Engineering: Geology 

Elements of Engineering Geology By Prof H Ries 
and Prof T L Watson Pp v-i-jfis (New York 
John Wiley and Sons, Inc ; Lmidoji Chapman 
and Ml, Ltd , ipai ) asf. net 

call for a smaller engineermg geology than 
the large work issued by Prof Ries apd Prof, 
Watson m 1914, has led those authors to prepue an 
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abridgment entitled “ The Element* of Ei^neetj&ig 
Geology” The volume mcludes an account of the 
general prmciples of geology and petrology, apparently 
with the intention that the book should suffice for the 
geological needs of engineermg students It, however, 
mcludes no sections on stratigraphy or palaeontology, 
some acquaintance with which is generally regarded 
as essential to a geological course m engmeenng 
Knowledge of these subjects would be necessairy to 
the student who would benefit by the long chapter 
on ore deposits 

The book may be highly recommended to British 
students of avil engmeenng owmg to its clear treat- 
ment of many important problems and its mstructive 
senes of maps and illustrations, though its value 
to them IS inevitably lessened by the fact that 
most of Its illustrations are taken from American 
example and literature The nomenclature is also 
American in such cases, such as “ gumbo,” and the use 
of “ diabase ” mstead of " dolente ” The attribution 
of all Chma clay to weathering is a conclusion which 
is emphatically rejected m Europe The statement 
on p 90 that an oil shale to be of value should yield 
from 30 to 60 gallons of oil per ton m addition to 
ammonia, is not in accordance with experience in 
Scotland, where shales containing 20 gallons or even 
less have been profitably worked Melting snow is 
said rarely to affect large streams , this is cer- 
tamly not true of some large nvers m Europe and 
Asia, where the spnng floods are due to this cause 

The authors use the unlucky term “ corrasion ” for 
mechanical excavation by nvers and “ corrosion ” 
for solution The Amencan use of distinct terms 
for the basal and lateral w^r of the streams 
had much to commend it , but “ corrasion ” as in 
the Ime “ wealth corraded by corruption ” means to 
‘‘scrape together,” and corrasion was first usejl in 
the sense of corrosion apparently by a misprint In 
regard to nomenclature it is also to be regretted that 
the authors m a book on economic geology use the 
term “mrneral ” in the sense of “ mineral species ” 
or ‘‘simple mineral” and thus exclude coal, slate, 
most ores, oil shale and mrneral oil from the cawgorv 
of mmerals 

The chapter devoted to the coastal topography 
of the Unitfed States is particularly mteresUng and 
well illustrated , the differmce of the jH’oUems from 
those which have to be dealt with by the Britisli 
coastal engmeer is shown by Hie absence m the book 
of any reference to groyne* In spite, however^ of 
the book being miinly i^apted for American colleges 
It may be wamly recommended to British atal 
Wigine^g students. ^ 
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Physico-Chemical Themes 

(1) Catalysis with special reference to Newer Theories 
of ( heimcal Action A General Discussion held by 
the Faraday Society (Rtpntilcd from thr Irans- 
attions ot the Faraday Society, Vol 17, I’lrt 
Mav) Pp 545 f >75 (London I hi I'arada) Society, 
1922 ) ijs net 

(2) Some Physico-Chemical Themes By Prof A \V 
SUwart I’p XII +4x9 (London Longm ms 
Green and fo , 1922) 211 net 

(3) The Iheor\ of Allotropy Bj Prof A Srnits 

Translated from the Germui with the \utlior s 
sanction, by Dr J Smetth 1 horn is (Icxt-books 

of Physical ( hcimstrv ) Pp Mii + 397 (I ondon 
Longmans, Green and Co, 1922) 2is net 

(4) Colloid Chemistry of the Proteins B\ Prof Dr 
W Pauli 1 raiislated h> P ( L Tliorne Part I 
Pp \i+r4o (I ondon J ind A Chun hill, 1922 ) 
84 (sd net 

(5) Laboratory Manual oj Colloid Chemistry Prof 

11 N Holmes Pp \11f127 (\evv York J 

Wile> and Sons Inc , London (lupniin indlldl, 
Ltd , 1922 ) 104 net 

(6) Atomic horin with Special Reference to the Con- 

figuration of the Carbon Atom B) L L Price Pp 
1V + 140 + V111 (London Longm tns, Green and 
Co , 1922 ) s-' 

(i) '"T^HE Faraday Soiiety’s gtmral discussion on 
X “ Gtlalysis with Special Reference to 
Newer Theories of Chemii il Action ” was apparintly 
arranged in view of the simultaneous presence in 
England of Prof Perrin, Dr Irving I ingmiiir and 
Prof Arrhenius I he first session of the discussion 
dealt with the radiation theory of chemical ai tion 
and the second session with heterogeneous reactions, 
and these form Parts I and 11 of the report The 
discussion on the radiation theory (which postulates 
that ehemiial action is due to radiation and that its 
velocity IS proportional to the prevailing radiation- 
density) was characterised by two dramatic incidents 
Prof Lmdemann pointed out that, if the original 
form of the radiation theory were correct, the mversion 
of cane sugar must be determined by the density of 
radiation of wave-length i 05 /i , on rhis basis, the 
inversion should proceed 50 billion (5x10“ times 
more rapidly in sunlight than m the dark), whereas 
actually the acceleration is almost negligible Follow - 
mg up this criticistn. Dr Langmuir said that the 
radiation theory “has all the charat tenstics of the 
typical unsuccessful hypothesis,’’ since it has been 
made progressively more complicated, as successive 
attempts at verification have failed Probably no 
theory has ever been put forward m which discrepancies 
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of suili magnitude have appeared, and it is at least 
a sign of courageous optimism that the authors should 
still hope to bring it into line with facts 

Ihe disiussion on heterogeneous reactions was 
opened by a paper m which Dr Langmuir disiussed 
the funition of the solid surface, with special reference 
to the occlusion of oxygen on the surface of a tungsten 
filament This t ikes place at a temperature of i ^00° K 
01 more, even when tlic pressure is so low as 10 * 
atmospluris, or when hydrogen, anmionia, or methane 
IS present, as well as oxygen, showing that the film 
of occluded oxygen is extremely tcnicious It was 
suggested that the stililc film is of inonornolecular 
tliiikncss, ind tliaf the film can only be dissipated 
in the form of thi oxide WO, In tlie same wav the 
tenacity will which a true ot carbon monoxide will 
(ling to tlic surfuc ot platinum, icting as i powerful 
poison asregauls its c it ilytic iitivity towards hydrogen 
incl oxygen is attrilniUd to the formation of a mono- 
moleculai film of carbonic oxide united chemically 
with the molecules of platinum ( arbon dioxide 
does not behave in this wiy ind docs not act as a 
poison to the catilyst On the other uand, the normal 
aition of the catilyst in the presence of oxygen is 
ittribulcd to the formation of i film of chemically 
bound oxygen of higher iitivity than the free gas 

I xperimentil work on tlu catalytic action of 
platinum in the oxidation of < irlion monoxide and of 
livilrogcn formed the subject of the second paper , 
and the discussion which followed is reported in full, 
together with a number ot written co iimumcations 
on the sime subject 

(2) Prof Stewart nis added anoth“r to the series 
ot books, in whii b he has summ iristd, mainly perhaps 
for the benefit of the candidate for a degree m honours, 
some of the results of recent chemicil research The 
method of handling the m itc rial in such i volume is 
fairly familiar, and cntiiisin may lie limited to the 
ciuestiun as to whether the woik has been well done 
On the whole, the answer may be given m the affirma- 
tive, but in more than one instance the reader who is 
familiar with current rescan h will feel disappointed, 
because some of the sections appear to have been 
w'ltten so long ago that they are out of sympathy 
with current thought, even although later work may 
be mcluded either in the same or some other part of 
the volume ihus to many it would appear futile 
to discuss the theory of the colloidal state without 
including any reference to the work of McBain on 
colloidal electrolytes, which has now been gomg on 
for sometlnng like ten years , again it is merely tedious 
to read through a discussion as to whether hydrogen 
should be placed in Group i or Group 8 of Mend 616 eff’s 
classification, when modem theory makes it quite 
Y I 
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rlear that this clcmint stands in a class b}. itself, and 
need not be forced into association either with the 
alkali metals or vcith the halogens Ihe final chapter, 
on atomic structure, is remarkable in that it begins 
with a recapitulation of some of the fantistic ideas 
of atomic structure that preceded the discovery of the 
electron, while it concludes bv dismissing Bohi’s atom 
as “ considcrablv overrated,” and setting up in its 
place “Stewart’s atom” as possessing merits which 
are not possessed by the atoms of other workers 

Ihe various chapters of the book do, however, 
provide useful summaries of work which must other- 
wise be studied cither in sep irate monographs or in 
original literature, and to those who prefer this method 
of assimilating knowledge the book ma> be com- 
mended 

(3) I’rof Smits, whose monograph on allotropv 
has been translated from the German, deals with i 
verj interesting subject, namely, the application of 
the phase rule to those cists in which at least one of 
the components is capable of existing in more tlian 
one form, so that the lamihar phenomena of phase- 
equilibrium are tompluiUd bv the occurrence of a 
reversible isomeru or polymene change m this com- 
ponent When the change is sulhcicntly rapid, the 
component in question counts as one moletul ir spec les , 
but when the ch ingc is slow, each separate form must 
be treated is a separite species 

There can be little doubt that if the editor of these 
text-books had intrusted to Prof Findlay the work 
of expounding the application of the phase rule to 
these fascinating cases, he would have been able to 
tell the stor) in simple laiiguige, and m such a w ly as 
to interest .md attract the type of student for whom 
these monographs are written It is, however, certain 
that, while a translation of the monograph into Fnglish 
is a real advantage as eliminating one of the most 
formidable diffieulties of the student, who usually 
finds German not an easv language to read, even the 
translation gives the impression that the author has 
deliberately made the subject as difficult as possible 
One must assume that in his own teaching the author 
discusses these phenomena at the close of a rigorous 
course of framing, and that those who have followed 
his lectures may perhaps find m the theory of allotropy 
a puzzle worthy of their highly developed skill , but 
to the student who has not gone through this training, 
no mercy whatever is shown, and he might well be 
excused for forming the opinion that Prof Smits, 
like one of the old alchemists, was trymg to disguise 
his knowledge, instead of to diffuse it, by using a 
bewildering system of symbols and diagrams Almost 
any one of these might “ hold up ” the reader for 
many mmutes, if not mdeed for hours, while he was 
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trjing to discover what meaning he must attach to 
symbols decorated with a positive cascade of super- 
script and subscript signs, and thus to find out the 
inner meaning of the diagram By w ly of further 
punislinicnt, the author omits to write down the 
chemical formula; of the organic compounds with 
which he deals, so that the student must refer to the 
original literature if he wislies to know what formulae 
hav c been issigntd to the tw o forms of benzoy Ic amphor, 
or to the various modihcations of milk sugar In 
this cast It would appear that the author is so con- 
cerned with the matiicm itical disscc tion of these 
compounds in thcir various phases that he has no 
intcrist whatever in their chemical composition, and 
this view IS supported bv the attitude which he adopts 
m simil ir cases throughout tlic v olume 

In conclusion, it may he siid that if a keen student 
wishes to test his abilities by meins of a volume winch 
might well hear the suh-titlc, “ ihe Phase Rule made 
Difficult,” the book might pcrhips be commended 
On the other hand, the average student will probably 
prefer to wait for an interpreter before he attempts 
to stuck the work of m author whose desire for eom- 
plcxity leads him to postulate the existence of hilf i 
dozen molecular species m the simple and orderly 
space lattice of a metal 

(4) Prof P lull’s monograph on the colloid ehcnustry 
of the proteins possesses nearly all the merits that are 
lacking m Prof bnnts’ book Although de ihng with 
a irnic h more dilTicult suhjc c t it has the merit of being 
not onlv brief, but also as simiilc as any treatise on 
colloids that has yet appeared Not only those who 
are specially interested in colloid chemistry, but also 
chemical students generally, would find both pleasure 
and profit in reading the book, and on these grounds 
It can be heartily commended It is, mdeed, a parti- 
cularly easy task to renew a book on which none but 
favourable comments are possible 

(5) Prof Holmes, at the request of the Colloid 
Committee of the National Research (ouncil, has 
written a “ Laboratory Manual of Colloid Chemistry ” 
The total number of experiments described in the 
book IS 186, and most of these have been tested in 
the laboratory over a period of six years It is an 
indication of the importance that now attaches to 
the study of colloids that a book dealing with laboratory 
experiments only should be called for, and Prof 
Holmes has produced a volume which every teacher 
of physical chemistry will find it necessary to possess 
It will also be welcomed by many other workers who 
are not responsible for the organisation of laboratory 
classes m physical chemistry 

(6) Mr Price has invented a tetrahedral model of 
the carbon atom which has an equilateral triangle 
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as seition on two of its planes of s\mnietrv, while 
Its fails in isustelts tn ingles lie rlaims that this 
figure knds itself belter than the regular tetrahedron 
to the I onstrui turn of models representing the strueture 
of organir rompounds I he ilose pat king of pol>- 
hcdral figures is an import ant laetor in crest illogr iphn 
research, Init, when it is not tonelited in an\ wa\ 
with crestallogriphir data it cannot he regirdid as 
ot an\ V due in the investigation of moleeular structure 
The author proeeeds as il thi t arhon atoms wire 
attu illy titrahedril in shipe, with real poles it the 
corners, whereas in fut, the letrahtdron nierelv serves 
as a convenient nu ins ol showing the diriitions in 
whieh the V ileni Its mil it( It is however, inUristing 
to notice that the figure whith 1 1 wis oht lined hv con 
tentriting four duplets on the i entres of four ei/ges 
of a (ube is aetually a tetrahedron of the shipe 
described by the authoi, although obviouslv the 
duple ts m marsh gas must oc eupv the altern ite (oriiers 
of a (ulie situ c all the evidenee points to the lict 
that methane has the lull svmmctrv ot a rigulir 
tetrihedron 


The Trend of Evolution 

The I volution of Man a Senev of Lecliircs delivered 
before the \ale Chapter of the Sigma \» during the 
Academie \ ear Ji)gi-ig33, by Richard Sioann Lul' 
Harry Burr Ferrii, George Howard Barker, James 
Rowland Angell, Albert Galloway Keller, Edwin Grant 
Conklin Edited by George Alfred Butsill I’p 
x + 202 (New Haven Yale University Press, 
London Oxford University Press, ic;22 ) I5« net 

I N the chapter entitled ‘The Natural History of 
Man ’ Prof herns gives a very lund summarv 
of the most elementary tacts of embrvology and 
anatomy, which suggests to the uninitiated reviewer 
that the bociety of the Sigma Xi, for whom the lectures 
in this book were prepared is a lay bodv unfamiliar 
with biological tcachmg As a means of interesting 
such an audience in some of the manifold aspects of 
biology and sociolcagy these lectures no doubt served 
a useful purpose, but why call the volume “ The 
Evolution of Man ” ^ One would imagine that in 
a senes of six lectures with such a tith some one 
would have discussed senously the problems of man’s 
pedigree, and have attempted to explain how and 
why the human family acquired those distinctive 
attributes of bran? and mind whith conferred the 
rank of mankind upon it But there nothing of the 
kmd IS to be found m the book 
Prof Parker gives an excellent account of his in- 
vestigations on the nervous system of sponges and 
other animals, but the title " The Evolution of the 
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Nervous System ot Man” raises hopes that are nOt 
fulfilled , and the same remark applies to the address 
h\ the president of Y lie on “ Tht L volution of In- 
ti ihgtnee” as well as to Prof Ktllcr’s “SocieUl 
I volution” Ihe criticism one is imptlled to make 
of ill thise addrisses is tint, while they are interesting 
ind illuminating, both thiir own titks is well as tint 
of tht book ire irrt levant 

In Prof ( onkhn’s ess i\ the title of which the 
nviewcr has adopted as the libtl for this notice, 
is e sine discussion of the trends of civilised mankind 
undii post-War conditions ind m earnest plea for 
cduc ition ind lit Iter education is tlic rtmcdv tor 
the ills ol soLiitv ind the mtans of averting the down- 
fill ot the best tvpis of mankind 


Our Bookshelf 

IRpartment of iginiilturi and lethnical ln\tructton for 
lieland Memoirs of the Geologunl Su,vey of Ireland 
Mineral Rt sources Mimotr and Map of Loiulities 
of Miturals of I conomu Importance and Metalliferous 
Mines in Inland By Peof G A J Cok Pp 151; 
(Diililm Stationery Ofiiic, 1922) 75 (>d net 

Il IS much to be regretted tint this volume must be 
looked upon is the swxn-song of the old regime m 
Irclintl rathtr than as the first effort of the new 
authorities Inlormation as to the mineral resources 
ol Ireland his never before been collected into any 
authorit Uive memoir, bul had to be sought for piecc- 
intil among x number of miscellaneous geologic il and 
mining publications, for, is the author of the present 
work correttlv observes, Sir Robert Kane’s book on the 
industrial lesourccs of Ireland is now la'" too old to be 
of any real value under the economic conditions of the 
piesenl day 

Prof ( ole has done his work cxtremelx well , he has 
arranged the various minerals that lieland produces m 
alphabetical order, commencing with antimony and 
ending with zinc It is perhaos tharai te nsiic of an 
Irish publication that the most important of all mineral 
products namely coil, is not even mentioned The 
author stales specificallv that he excludes sands, clay, 
ind marble and devotes his altcntion to ‘ minerals of 
economic importance ’ , surely coal should be included 
under this head The other minerals of economic 
importance are verv fullv and clcarlv dealt with , the 
list of locsihties Is verv complete and carefully drawn 
up, and all the more important occurrences are briefly 
described If it does nothing else, the present work will 
serve to dispel some of the wild statements that are 
occasionally heard as to the immense mineral resources 
of Ireland, which have been neglected or, it is even 
sometimes hinted, deliberatelv concealed, by jealous 
Englishmen Among the more persistent of such 
legends is tliat of the immense resources of iron ore m 
the Angna valley , the present work shows that two 
persevenng attempts were made to found an iron 
industry there, at the end of the eighteenth and again 
in the first half of the nineteenth century, and that both 
ended m failure , at what appears to have been the last 
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attempt, only 300 tons of iron were produced in seven 
^ea^i at a cost of 50,000/ A study of the entire 
book shows that at the moment barytes is practically 
the only mineral of senous economic importance that 
Ireland is capable of producing Apart, however, from 
the strictly commercial aspect of the subject, Prof 
( ole’s work is of great value to the student of mineral 
deposits, inasmuch as it supplies authentic information 
concerning the mini ral resources of the country 

OverztdU van de theorte en de loepasnngen van gasten, 
waarin de onderhnge botstngen der molectden knnnen 
venvaarloosd warden Door Dr Jos ter Ilcerdt 
Pp \u+324 (Utrecht and Nijmegen N V 
Dekker ft Van de Vegt en J W van Leeuwen, 
^9*3 ) 65° florins 

biNCi the (lassie researches of Maxwell on the 
internal frution of gases and those of Crookes on 
radiometer theory, no investigations have been so im- 
portant in connexion with the kinetic theory of gases 
as the work of Martin Nnudsen on the properties of 
highl) rarefied gases, in which the mutual collisions of 
the molecules may he neglected Dr Jos ter Ilcerdt 
has produced a \erv clear monograph in which the 
work of Kiuidsen and thit of some other investigators, 
boddy ind Berrj, Uaede, Lingmuir, Weber, etc 
(scattered in many periodic ds), is brought together 
and critic allv discussed 

After a sliort historical introduction and some general 
considerations regarding the kinetic theorj of g.ises, 
(( hap I ), the author dexls in the following chapters 
with molecular flow through narrow capillaries and 
small holes m j dates, with molecular flow through tubes 
witli a temperature gradient (pressure equilibrium 
between two reservoirs at different temperatures, con- 
nected by i capillary tube), with the molecular con- 
duction of heat and the coefficient of accommodation 
The treatment of the problem of accommodation, as 
given m ( hap VI , is new and throws a new light on 
the question Nevertheless no general solution is given 
of this very complicated problem Chap V deals with 
the radiometer force and with the formula which 
Knudsen has deduced for it In Chap VII a full and 
detailed description is given of modern high vacuum 
pumps, based on the principles of the kinetic theory 
of rarefied gases (Gaede, Langmuir) and of different 
kinds of high vacuum manometers The book ends 
with a V cry c omplete bibliography 
The volume forms a readable and clearly wntten 
monograph on a subject not covered by any existing 
work ancl may be highly recommended to all who are 
interested in this subject It is to be hoped that the 
book, which is published in Dutch, will be translated 
into English, French or German in order that it may 
reach a wider circle of readers C A (rommeun 

Hawatki the Original Home of the Maori With a 
Sketch of Polyneuan History By S Percy Smith 
Fourth edition Pp 288-1-20 plates (Auckland, 
Melbourne and London Whitcombe and Tombs, 
Ltd , 1921 ) i2f (id 

It is most fortunate that Mr Percy Smith was able to 
publish the fourth and authoritative edition of this 
book before his death, as it contains a considerable 
amount of new material and of revised conclusions 
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It represents the gleaning of a long life spent in amassing 
new data, and labonously sifting and collating existing 
information All students of oceanic ethnology owe 
a great debt to this painstaking, kindly, and learned 
pioneer Mr Smith entirely justifies his reliance on 
the general accuracy of tradition, and he has been able 
to give approximate dates to events in unwritten 
history, ancl also to trace three mam migrations into 
the Pacific from Indonesia, and numerous migrations 
within the Polynesian area Constructive work of 
this kind on imperfect material is necessarily open 
to criticism, but Mr Smith courageously attempts to 
interpret hints and obscure words, and by imagination, 
controlled by intimate knowledge of Polynesian 
ethnology, he has made a plausible connected story, 
which, in his concluding words, “ will m the meantime 
serve the purpose of a summary of the history of the 
people, on whic h others may build ” 

The Indian dates on p 85 require revision Ihc 
Sfika entered the Panjab about 75 b c , not 950 b c , 
the great colonisations of Java from India arc also 
placed much too carlv , according to Havcll they 
were due to the final collapse of the Sflka power at the 
beginning of the fifth century It is important to 
have correct dates for events in India, as Mr Smith 
uses them in the development of his thesis The view 
that the Polynesians may have been in part a branch 
of the “ ancient Gangetic race ” has much to recom- 
mend it, but by terming them “ Proto-Arvan ” he 
raises very grave difficulties, but, perhaps, Pre Aryan 
IS what he meant to express 

Ihis little book IS invaluable to all those who take 
an interest m the historv of the most intrepid explorers 
of the Pacific A C Haiiuon 

txpressionism in Art Its Psychological and Biological 
Basis By Dr Oskar Pfistcr Authorised trans- 
lation bv Barbara Low and Dr M A Mugge Pp 
viii + 272 (London Kegan Paul and Co, Ltd, 
1922 ) 6c 6(i net 

Dr Pfistfr’s work is a study by psycho-analvtic 
methods of a Prench artist suffermg from depression, 
who came to the author for psychological treatment 
In addition to the analysis of his dreams, the artist 
was asked to draw whatever he liked, and these draw- 
ings, usually of an extremely unconventional character, 
were treated in the same way as the dreams Ihc 
results are very interesting, both from the insight 
obtained into the personality of the artist ^nd also 
from the light thrown on that type of art generally 
known as expressionism 

The first part of the book is a study from a psycho- 
logical point of view of the artist , the second part 
discusses the psychological and biological background 
of expressionism The author shows how excellent 
for diagnostic purposes were the pictures which in- 
variably represented the artist’s psychical state 
From a study of the pictures of other expressionists, 
he concludes that all expressionists carrv into their 
work a number of infantile characteristics Instead of 
attempting to understand the external world, they 
turn awav and represent their own internal conflicts 
m phantasy form, their pictures thus bemg in reality 
self-portraits If pushed to its logical extremes, 
expressionism would result in an absolute rejection 
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of the cm pineal world, and hence m manv it tends to 
become pathologieal The relationship between the 
various neurotu t>pes and expressionists is discussed 
It IS a very interesting study, both of a pirtirular mtn 
and ot an art movement, but the method of wnting 
IS discursive, and the book might with adv mtage be 
eonsiderabl) ( ondenstd 

The Races of Fn^land and Wales a Survey of Recent 
Research By Prof H J Plcun Pp ii8 (I ondon 
Benn Bros Ltd , 1923 ) net 
Prok hnuRp’s modest daim to have given in this 
work a sur\e\ of recent reseanh is an understatement 
which ma\ give a misleading idea of its very real 
importance as a (ontnhution to the ethnology of 
England and Wales — an idea which the brevitv of the 
book does nothing to remove It summarises in a fair 
and judicial spirit the results of the observations of 
anthropologists on the physieil characters of the 
peoples of England and Wales, both m prchistorie and 
m recent times, to which Prof Ideure himself has 
contributed m no small degree , but it does lar more 
than this It reviews these results in the light of 
certain general conclusions on the question of tlie 
development of racial type at whieh Prof Pleiire his 
arrivecl Ihc inferences which he has drawn m con- 
sequence c tnnot fail to have a profound influence on 
the future discussion of British ethnologv is well as 
to stimulate observ ation in cert tin direc tions in the 
future in support or refutation of his views Ot these, 
perhaps the most important is that the intermediate 
type, wliieli forms a common element m the population 
of Bntiin, and is usually taken to be a combination 
of Nordic ind Mediterranean, represents in realitv an 
independent “descent with modihcation ” within ll.i> 
country from a palasohthic type 
Cryptography By Andre Langie Frinslated from 
the French by J ( II Macbeth Pp via H()2 
(London, Bombay ind Sydney (unstable and Co , 
Ltd , i()22 ) c)s net 

As there is no manual of cryptography in English, this 
book, winch is translated from the French, will be 
welcomed by ill who wish to make a serious study of 
the subject, cither for practical purposes or as an 
intellectual exercise The author deals with his 
subject under three heads Under the first he gives a 
brief history of the methods ot conveying information 
secretly, beginning with the Greeks, Egyptians, and 
Romans , under the second he gives examples of 
cryptographical writings of which he himself has found 
the solution, foi the most part, durmg the War , and 
under the third he gives lists and tables of frequency 
of single letters, bigrams, and other combinations in 
Enghsh and other languages This section will natur- 
ally he one of the most frequently consulted m the 
book, as a knowledge of the relative frequency of 
occurrence of the different letters and eombmations 
is essential m all deeiphferment The translator adds 
a supplementary chapter dealing with methods of 
conveying information secretly, such as the use of 
sympathetic inks, tramps’ signs, the marking of cards 
by cardsharpers, and the like, and desenbes the 
Playfair cipher, a substitution system extensively used 
for imUtary purposes. Commander W W Smith, 
United States I^avy, adding a note on its solution 
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Botulism and Food Preservation (The Loch Maree 
Tragedy) By Dr Gerald I tighten Pp xiii -1-237 
(I iindon W Collins Sons and Co, Ltd, 1923) 
lor net 

Dk I h( hton s report on the outbreak of botulism at 
I och Maree m 1922 has Ixcn already noticed in Nature 
(Mareti 24, p 415) and some account has also been given 
of the comprehensive researches of Prot K f Meyer, 
of the Umvtrsity of California, into the distriluition .ind 
biology of the responsible mil robe (January 20, p 93) 

In the jireseiit \ olumt Dr I cighton has i olketcd into a 
eonvtimnt form most of the available infonn.ation about 
the disease as it otturs in man and .animals Clnginallv 
most frtqueiitlv associated with siusages and esjie-i- 
ally common m Wurtemberg, most of the ricent cases 
have bcin ulentihed m Amenea ind mon tommonly 
witlu mned vegetables than meat products “ I imbcr- 
neck’ in poultry appears to be botulism, and ‘ grass 
sickness” ol horses is either this or a closely allied 
condition Prevention is a cjuestion of the adequate 
sterilisation of preserved foods Ihc second p.irt of 
the book recounts the details of the tiagedy of the 
potted duck sandwiches and concludes with .in .imple 
bibliography 

Ihe Innual Register a Review of Public Events at 
Home and 4 bruad for the \ ear 1922 Fdited bv Dr 
M hpsuin Pp xn 1-316 -t-icjo (1 ondon Long- 
mins, Green and to , 1923 ) 301 net 
A WORK of reference that has rcac lied its hundred and 
sixty -fourth volume requires no commendation This 
annu.il review of the ye.ir has an cstaHished place 
imong indispensable works of referenc e F nglish 
history, which appears to include Irish history and 
foreign and .olonial history occupy about two thirds 
ol the book, in a summ.arv winch is cunspituous for 
Its impartiihty and luciditv \ chronicle of events is 
less well biknetd but extremelv useful The year’s 
obituary gives biographical sketches ot about 300 
eminent men and women of all countries Literature 
of the vearis de lit with m a forty-page summaiy, which 
IS a ( oinprehcnsive and, to a large extent, crilieal survey 
of the year’s books Science has to be content with a 
twelve pige summary, which, however, ranges over so 
wide a field tliat little, if anything, of notable value is 
omitted \ full index enhances the value of the book 

4 I e\t-Book of Machine Construction and Draiving 
By II L Merritt and M Pl.att Pp x -1-197 
(Iindon G Bell and Sons, Ltd , 1922 ) js 6 d 
net 

Tcachfrs of classes dealing with machine construction 
and drawing are frequently put to a great deal of 
trouble in seeking for modern examples to put before 
their students Text-books on the subject go out-of- 
date, and on account of the great strides winch have 
been made in recent years m the manufacture of 
engmeenng materials, and in their treatment in the 
machine shop, and consequentlv in design, details have 
shown an increasing tendency to become obsolete 
The volume before us contains a large number of 
designs suitable for students, and all of these examples 
are up-to-date The authors make use of the American 
system of projection, and there is sufficient practical 
geometry included for the purposes of the draughtsman 
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Letters to the Editor 

[ The Editor does not hold himself responsible for 
opinions expressed by his cot respondents Neither 

can he undertake to return^ nor to cot respond with 
the W! iters of > elected manuscripts intended for 
this or any other part of NA^UR^ No notice is 
taken of anonymous communications '\ 

Dr Kammerer’a Alytes 

Those who have followed the discussion of Dr 
Kammerer b claims will be aware that special interest 
has centred on the question whether he could pro 
duce for examination males of Alytes showing the 
modihcatiori alleged to occur in consequence of his 
treatment Some of the circumstances which aroused 
scepticism are related in my letter to Nature, July 3, 
iqiy P 344 We were ongin ill> told (ylrcA Eiitwin 
igog) that nuptial callosities or Brunftschwielen ap- 
peared on the thumbs of males of the treated strain 
and that in the 4th treated generation (Kammerer s 
h,) all the males had these structures They are a 
conspicuous feature in most Batrachia, and Al>tes is 
one of the few forms in which they arc not known to 
occur Since normal Alytes mate on land and the 
treated animals were made to pair in the water, we 
were asked (igog pp sib 7) to see in these Schwtehn 
a true fumtional adaptation The rugosities wen 
developed to give the males a better grip of the 
shiny females 

Dr Kammerer remarks that anv one who has 
compared the feel of a dry toad with that of a wet 
one will not question that rugosities on those parts 
of the limb which come into contact with the body 
of the female are a very necessary equipment for an 
aquatic embrace (p 516) Ihis theme was developed 
at considerable length In Arch Entwrn , igig the 
same argument reappears, and, vanous other hypo 
theses being discussed ind set aside it is argued that 
the most probable cause of the development of 
rugosities was to be found in the change of in iting 
habits Ihe process of mating in the water takes 
twice or thrice as long and is far more laborious If 
his interpretation is right Dr Kammerer continues 
the development is to be regarded as a " funktionelU 
Anpas'iung ihre nachweisliche Frblichkeit wurdc 
hierdurch an theoretischer Tragweite gewinnen 
(P 339) 

Up to igig nothing but vague diagrams (igog, 
Figs 26 and 26a) had been offered us to show what 
these new organs looked like, and no detailed descrip- 
tion had appeared Dr Kammerer in that year 
published the long paper mentioned above, making 
some new statements which I will consider presently 
In illustration a photograph ol the whole animal 
(h, m 1913) was given This picture was rather like 
those handed about a few years ago as spirit- 
photographs ' and for demonstrational purposes was 
worthless There were also several drawings, and a 
photograph, representing sections through the skm 
of a supposed Schwtele At about that time Dr 
Przibram was good enough to send me a slide with 
six similar sections labelled " F„ ’ which I have 
shown to numerous colleagues As regards the sec- 
tions and representations of sections, I do not ques- 
tion that they may have been taken through real 
incipient rugosities, but the development is shght 
and ambiguous 

The descnption of 1919 amplifies that of ten years 
before The rugosities were onginally desenb^ as 
in the proper place, namely, on the upper (sc dorsal) 
and radial surface of the thumb , and as more males 
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of F, and F, came into breeding condition rugosities 
appeared not simply on the bases of the thumbs but 
extended in various degrees and with individual 
differences up the inside of the forearm Inasmuch 
as various Batrachians have rugosities in that region 
(showing also individual differences and asymmetnes) 
and smee in the embrace of Alytes the parts named 
are iti contact with the female, the new account 
raised no fresh improbability — rather the contrary 
M my modified males are said to have been under 
Dr Kammerer s observation during thiee years after 
he had (igio) been challenged to product one but 
a photograph of a single specimen— and that abso- 
lutely non-committal — was all that had been pub- 
lished to show the structures in position We are 
told that the 1913 hatched brood failed to breed and 
the last male (F,) rlied in 1914 (igig p 328) 

But one specimen (presum ibi> that photographed) 
was known to be preserved in Vienna It had been 
examined by visitors to the Versuthsanst ilt who 
reported verbally and variously as to what they had 
seen A few weeks ago the announctment was made 
that this Alvtes would be shown m Cambridge, and 
I received an invitation to attend a meeting at which 
It would be exhibited Knowmg that Dr Kammerer 
had abstained from appearing at the Congress of 
geneticists which met at Vienna in September last, 

1 inferred that he had no new evidence to produce 
and I therefore excused myself from attendaiu e not 
wishing to enter deliberately into what was likely to 
prove a profitless altercation When however an 
exhibition before the I imiean Society was arranged, 
I naturally attended as a fellow of the Society to 
see what I could 1 expected to see a dark mark on 
the thumb or other fingers extending perhaps more 
or less over the wrist or up the forearm , ind whether 
this was to be interpreted as a nuptial rugosity or 
not, would I imagined be more or less a matter of 
opinion 

What I did see was something altogether different 
Ihe animal was fastened with its back against an 
opaque plate in a cylindrical museum glass with the 
ventral surface exposed Ihe right hand showed 
nothing special but across the palm of the left hand 
was a broad dark mark It looked like a piece of 
thickened blackish-brown skin Examining it with i. 
good lens I could see no papillary or thorny structure 
though consideniig the minuteness of the alleged 
spines I scarcely expected to make thena out very 
distinctly But the appearance was quite unlike that 
of any natural Brwiflschwielen In them, even m 
Rana agtlis which has them developed very slighth 
one sees with a lens charactenstic grey specks not a 
dark uniform surface as in the creature exhibited 
I do not mean that there was no break in the pad as 
a whole, about which my memory is doubtful, but 
that the surface was uniform and the colour con 
tinuous in tone without the dotting or stippling so 
obvious in true Brunftschwielen That there was iKi 
development on the right hand was explained I he 
skin had been snippM off during life to furnish 
sections 

A photograph of the palm of a hand was thrown 
on the screen This palm was pointed to as showing 
rugosities, but I saw none In the specimen ex 
hibited, the backs of the digits were not visible, nor 
were we shown any photograph of them 

I direct attention first to the fact that the structure 
shown did not look like a real Brunftschwtele Next 
I lay stress on its extraordinary position It was in 
the wrong place Commentmg on the evidence I 
pomted this out In the embrace of Batrachians the 
palms of the hands of the male are not in contact 
with the female Those who looked at the specimen 
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naturally concluded that they must be One speaker 
confidently told me m the discussion that I was 
wrong and that m the common toad the rugosities 
arc on the palmar surface • To show how the hands 
are placed I send a photograph (hig i) of 1 pair of 
Rana agilis killed ind preserced while coupled The 
lower digits of the m lie s h mils arc tin thumbs 
Clearly the rugosities to be effective must be on 
the backs and ridul sides of the digits round the 
base of the thumb as m our common Irog on the 
inner sides of the forearms or m certain other posi 
tions but not on the p ilms of the hands There are 



of course minor \ irntions in ( orrtspondence with 
which the positions of the rugosities differ The clasp 
of Alytes for example is first inguiii il and afterwards 
round the b ise of thi head (Boulengcr) Minute thorns 
may be formed on the hack of Bonibin itor mil perh ips 
in otlier pi ict s on the skms of Batrachians where they 
cannot serve as lirutifhchmu hn but on the palm of 
Alytes they would be as unexpected as a growth of 
hair on the palm of a m in 

Dr Kammcrcr s own reply was on different lines 
from that of the speaker I have mentioned but 
curious and as 1 thought significant He asked us 
to note that in his lecture he had reframed from using 
the word Adaptation ” — a defence sound perhaps 
though surely disquieting to his disciples 

The discoveries claimed by Dr Kammercr are 
many and extensive To geneticists tint regarding 
heredity and segregation in Alytes (Verh naturf I ir 
Brflnn, 1911) which I called in question at the 
Linnean meeting is the most astounding But what 
I then heard and saw strengthens me in the opinion 
expressed in 1913 that untd Ins alleged observations 
of Brunftschivielcn in Alytes have been clearly demon 
strated and confirmed we are absolved from basing 
broad conclusions on his testimony 

W Batfson 

May 16 
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The Light Elements and the Whole Number Rule 

1 HAVL recently developed a method of generating 
anode rays of high velocity which is much more 
suit ible to mass spectrum analysis than the hot 
anode method previously applied By means of 
this ileviie it is possible to obtain the mass lines of 
the metals of the lithium ind beryllium groups at 
the same time as those of such eh ments as carbon 
and chlorine the masses of which are known 

Ihc masses of Li* I T Be' Na” Mg“ K” K" 

C 1“ have ill been determined, and the divergence 
from whole numbers is in no c ise so great as one 
tenth per cent of the m iss measured The masses 
of the isotopes of lithium are most probably about 

0 005 of a unit high but n iturally this figure does not 
have imich significance with the present apparatus 

Ihe effects with iiiignesuim and calcium arc too 
weak to show their fainter components but the integral 
rel.itions between these and the principal lines have 
already been ilemonstrated bj Dempster (Phys 
Ki \ \v 11 XX ) 

I Ills work completes the determinations of the 
masses of the more import int isotopes of all the first 
twenty elements on the m iss spectrograph, and 
with the Obvious exception of hydrogen each obeys 
till whok number rule to the accuracy of experiment 
one p irt m i thousand 

It is of psrticulir interest that no difference m 
miss IS detectable between tht isobaric atoms C 1“ 
and for gentr il considerations tiiight lead one to 
expect a radical diHererut in then nuclear structure 
owing to tiu presence of the two additional nuclear 
electrons m the latter h W Aston 

t<ivendish Laboratory, 

Cambridge, May 17 

Mtcrophonic Flames 

[A FFW weeks ago it was reported m the daily Press 
that Dr Ice do 1 orest hail used a flame ^or the 
direct produi tion of telephonic cum nts hv sound 
waves In response to a request foi rktails of his 
device l>r de Forest writes as follows -kn Is vture ] 

1 have as yet picparcd no papf on the subject 
of the microphonic flame for a long time 1 bad 
pu/ 7 kd over the problem of turning sound waves 
dm //y into electric tclcphonit currents I recognised 
that sound waves passed tlirough flames m the au- 
also that i fl.ime was to a certain degree , < onducting 
c lectrically Hence I rc isimtd that it one passed 
a current through i flame its conductivity mud v iry, 
nuir* or less with the allcinatc waves of compression 
and rartf iction, which constitnti sound 

Sttimg Old to verify my deductions I succeeded 
almost at once I emplovecl first a bat wing ' 
gas-flame enriched this with potassium salts used 
two platinum wire electrodes airo'-s i dry cell battery 
of 100 to 200 volts m senes with a high-rcsistance 
(radio) telephone receiver By carefully adjusting 
the electrocfes in the ttinie (especially the cathode — 
the position of the anode is not important it can 
even be lemated a short distance ouhtdt the flame) 

1 obtained 111 the telephone receiver a faint but 
very perfect reproduction of the music of a gramophone 
played 3 ft from the flame The adjustment of 
the gas pressure using this type of flame, is cntical 
If teio strong the flame roars 111 the telephone 
receiver If too low the conductivity and sensitive- 
ness of the flame falls off 

I next employed a type of Welsbach burner and 
mantle, using as electrodes platmum gauze " im- 
bedded ” in the mantle and directly inside the 
mantle Also, an oxy-acetylene flame, employing 
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for electrodes platinum wire encased in quartz, which, 
of course becomes conducting in this flame This 
arrangement gives an exceedingly perfect repro 
duction of the sound — voice or music — far better 
than any i irbon microphone 

A small alcohol burner and flame can be employed 
In this i4ise I recommend is cithofle a Nemst glower 
as supplying the necessary electrons Or enrich the 
blue flame by potassium or sothum salts fed up 
through the w ick with the alcohol 

Audion amplifiers must, of course be employed 
if one wishes to use the flame microphone’ for 
broadcasting, radio phone or phonohlm purposes 
Ihe sensitiveness increases in general with the 
impressed P L) across the electrodes— up to a limit 
Care must be taken to guard against (i) hissing 
due to too high voltage discharge (2) flame noises 
{3) air fluctuations , (4) depositing of carbon upon 
the electrodes 

I have not had time yet to make a careful scientific 
study of this phenomenon but am persuaded it is 
chiefly i pYes\uye effect controlling ionisation and 
the ionised conductivity of the flame 

I ^F nr Forest 


Molecular and Crystal Symmetry 

Mr 1 V Harklr has discussed in Nature of 
May 12 the theory advanced by I edorov and Shearer 
with reference to the relations between molecular and 
crystal symmetry According to this hyiKithcsis the 
symmetry of the crystal includes the symmetry of 
the molecule with such additionTl symmetry as is 
afforded by the arrangement of the molecules, if 
there be more than one, in the unit parallelepipedon 
or cell of the structure 

At the reading of Mr Shearer s paper I mentioned 
some considerations which required to be taken into 
account m applying this principle (Proc Phys Soc 
vol 35, p yy, 1923), and I projiose to restate them 
here in somewhat more detail 

In many cases there is reason to believe that 
molecules have no existence in the structure of a 
crystal In others they appear to maintain their 
identity It does not however follow that they 
retain the full symmetry they possess when in the 
free state in a fluid for the whole or a part of the 
symmetry nny be destroy eel by close packing in 
the cry'stal structure Nor is it probable that the 
symmetry actually possessed by the unit cell formed 
of one or more molecules is always identical with 
that of the structure of which it foims part 

In the first place, a number of primary cells with 
different but similar orientation (including in this 
expression a symmetneal relation between enantio- 
morphic forms) may be combined by what may be 
termed cell-twmning to form a greater cell with 
higher symmetry These greater cells may of course 
be regarded for crystallographical purposes as unit 
or elementary cells but it is improbable that they 
would always be recognised as such by means of the 
X-rays which would in many cases not permit of 
discrimination between the differently orientated 
primary cells The same crystallographic char- 
acters would also result from ultra -microscopic 
twinning on a larger scale, involving groups of 
differently orientated cells instead of individual cells 
Repeated ultra-microscopic twinning of this char- 
acter IS believed to take place with the tnclimc 
mineral miorocline, so as to give nse to the mono- 
clinic minerSj orthoclase 

however, from regular twinnmg, one would 
exp^ cells of low symmetry to build up in many 
minces structures of higher symmetry, but usually 
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belonging to the same system Perfect identity in 
cells IS not necessary in the building up of a structure 
A plagioclase crystal is formed of cells both of albite 
and of anorthitc with quite distmct atomic composi- 
tion, and even to a limited extent of orthoclase which 
differs both in 8\steni and in molecular volume 
Where therefore, the outward forms of cells of the 
same substance in different orientations (in the wide 
sense employed above) closely resemble each other 
but do not show absolute identity it may be expected 
that the crystal structure will be 1 uilt up indis- 
criminately of cells with similai but not identical 
orientation The result will be that the special 
features characteristic of i lower symmetry will be 
ehmmaled and only the highest symmetry of the 
sjstem will remain Ihis is probablv the reason why 
crystals possessing the symmetry of one of the lower 
classes of a system are comparatively rare, and in 
some instances are not known to occur 

These principles arc well illustrated by the facts 
disclosed m a paper on the Relation between the 
Crystal Structure and the Constitution of Carbon 
Compounds, Part I Compounds of the type CX|' 
(Journ Chem Soc vol 123 pp 71 79, 1923), by 
Miss Knaggs of the Imperial and Bedford Colleges 
She shows that in substances of the CX4 type, w'here 
X is an element the crystal usually belongs to the 
cubic system Those of the type ( X,Y, where X and 
Y are elements ire as a rule trigonal Or hexagonal, 
unless X is hydiogen, the atoms of which appear to 
be too small to determine a trigonal symmeity 
Those of the form C(CXt)4 ire usually cubic, as the 
trigonal charicter of the CX, group enables all four 
trigonal axes of the cubic system to be preseived 
hinallv substances of the form C(CX,Y)4 are in 
general tetragonal In every ease in which the 
symmetry of the crystal shows it to belong to the 
same system as that of the molecule, it must 
be referred to a higher class, usually that with 
the highest svmmetry m the system For example 
the molecules CX4 and CfCX,), which are cubic, 
have no axial planes of svmmetrv, but wherever 
there IS any definite crystilline form, the crystals 
possess such axial planes In some cases, however 
the cubic system is only recognised by the isotropic 
character of the crystals Again it can be easily 
shown that the molecule C(CH4Y )4 belongs to a class 
of the tetragonal system with only a contra-direc- 
tional or mverso tetragonal axis but the crystals have 
all a CO directional or simple tetragonal axis, such as 
IS found m the higher classes of the tetragonal system 
In many cases on the other hand, Biere are iso 
morphic forms with lower symmetry, formed usuallj 
at lower temperatures In these the atoms are 
apparently more tightly packed, and the molecules 
have either been distortecl or have lost their identity 
altogether John W Evans 

Imperial College of Science and Technology, 

South Kensington, b W 7 
May 15 


In a recent letter to Nature (May 12, p 632) Mr 
T V Barker takes exception to statements made 
bv the writers in respect to the relation between the 
symmetry of a crystal and that of its components 
(G Shearer Proc Phys Soc , 1923, vol 35, p 81, 
and W T Astbury, Proc Royal Soc , 1923, vol 102, 
p 506) It appears to us that his criticisms are 
bas^ on certain misapprehensions 

Fedorov tried to prove {Zetls Kryst , 1912, Vol 
52, p 22) that if « Is the symmetry number of the 
structural unit of the crystal, or, briefly, the crystal 



June 2, 1923] 


NATURE 


74* 


unit, or, m other words, is the number of identical 
or enantiomorphously related asymmetric parts into 
which it is subdivisible, if m is the number of mole- 
cules it contains and p the symmetry number of each 
molecule, then n=mp Mr Barker believes that 
Fedorov failed to prove his case that the hrst paper 
referred to above contains an unconscious repetition 
of Fedorov s argument, which though new evidence 
is brought forward is still unconvincing and that 
the suggested structure fox tartaric and is against 
the principle and not as we haves ml m its favour 
In the hrst place I edorovS stitement was surely 
unexceptionable in the form in which he made it 
If one of the molecules or groups of molecules into 
which the unit is divided possesses a plane of sym- 
metry this can mean only that it has similar relations 
with its neighbours on either side of the plane and 
through them with the rest of the crystal Tint is 
to say the plane of symmetry of tlie molecule is ilso 
a plane of symmetry of the crystil On the other 
hand we must be roadv to allow, as Sii Willi im Bragg 
has pointed out, that a molecule as buiH into a crystal 
may not have the same form is the freer molecule 
of a liquid or a gas Such a difference seems to occur 
in the case of tartaric acid on whvcli account the 
crystal and its solution differ in their optic il pro 
pertips Ihc molecule may have a plane of sym 
metry in one case and not in the other It is a 
task of the future to correlate the forms and the 
symmetries of the molecule in its different con 
ditions It IS by no means improbable that the 
differences are small (Journ (.hem Soc nja vol 
12 1 p 276O) I eclorov was quite iware of this 
possibility himself If Fedorovs statement is taken 
to refer to the molecule as built into the crystal it 
seems to require no further defence 

In the next place the rules or principles set out in 
the first of the two papers referred to do contam 
Fedorov's statement no doubt If the author had 
been aware of the paper he would have referred to it 
But the essence of the statement which is criticised 
IS not an enunciation of a law of crystal symmetry 
which could not have been and was not overlooked 
by the se irclung exariination of the crystallographers 
It was an attempt to codify certain results of X-ray 
analysis Fedorov could say rightly as we think, 
that a crystal of the monoclinic prismatic class could 
be formed of four groups. A, B C and D of which 
B was obtained from A by reflection across a plane 
C by digonal rotation about an axis, and D by in- 
version through a centre of symmetry He had no 
direct evidence to carry him further The X-rays do 
go further they show that m the crystal unit of 
benzoic acid for example there really are four groups 
so related to one another, and they give their rdativc 
positions Moreover, they show that each of these 
groups IS, in substance at least the chemical mole- 
cule This IS new knowledge which could not be 
proved bv hedorov If it had been in Ids power to 
do so, the crystallographic tables would have con- 
tained the dimensions of the unit cell of each crystal , 
and not merely, as they do now, the topcal ratios 
We may point out that Mr Barker is in error also 
m supposmg that nothing can be said about the 
symmetry of the molecule until the position of every 
atom m it is accurately determined The X-rays 
show tihat the molecules of benzoic acid for example, 
are divisible into two groups which present exactly 
the same aspect when viewed along the axis of the 
crystal and different aspects when wevreA in any 
other direction This is in agreement with the hypo- 
thesis that the two are the reflections oi each other 
across the plane of symmetry, and that each is by 
itself asymmetric with respect to that plane 
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Lastly, Mr Barker refers to the structure of tar- 
taric acid described in the second of the two papers, 
as an infringement of the principles set out in the 
farst, because as he says, it has an “ unobtrusive dyad 
axis which does not coincide with the axis of the 
crystal The only answer is that it has not as may 
be seen from I igs 8 12, 14 15 of the paper, or more 
easily from the model itself 1 here is no such axiS, 
and, therefore no infringement 

G Shi arkr 
W T Asa BURY 

Plivsics Department 

University College London 


The Mechanism of the Cochlea 

In Mr Wilkinsons letter m Nature of May iz, 
p (>36, three Diiiits are raised upon whieh I wish to 
lommcnt 

For the sake of simpheit^ I described the mechanical 
conditions oecurring when sound w ives rtach the 
eo( Idea 111 the normal mamu r bv the chain of ossicles 
In the vase of bone londuetion the mechanism of 
analysis ought to be the same as iiiidei other <ondi- 
tions Bone loncluetion is the response to a lontinu- 
ous sines of uniform w ues from i tuning fork which 
woukl produce a eorresponding senes of vibrations in a 
resonating system I cannot agice tint the move- 
ment originates at the ba'filar mehtbrane because 
the movement di pends on the whole resonatmg 
mechanism including the inertia and friction of the 
fluids 

I>, imping IS the decrease 111 amplitude due to 
resistance and I believe that by using that term Mr 
Wilkinson intends to deny any influence due to liquid 
friction in affecting the note to which the system 
resonates In W lute s ' Handbcxik of Physics 
(Methuen and (.xi first edition p 305) 1 find " partly 
closing the mouth [of a rescmatorl lowers the note ’ 
This IS an example of friction m a ga- effecting the 
frequency of resonance which is also seen in he well- 
known method of tunuig organ -pipes If such an 
effect IS shown with a gas surely it must be much 
greater with a liquid m such narrow tubes as those of 
the cochlea 

W ith reference to the spiral ligament I think that 
the point IS unimportant 1 merely pointed out the 
danger of deducing from the size of the ligament the 
tension on the membrane at rest To make the 
point clearer I would suggest the analogy of the size 
of a pur of hcKiks supporting a cable The size of 
the hcxiks may not be designed with reference to the 
taiitness of the cable Ihe cable may be slack, so 
that the only pull may be that due to its weight but 
large hooks may be used because the cable may have 
to sustain heavy weights from time to time I am 
quite willing to believe that tlie fibres of the basilar 
membrane near the fenestra ovahs may be more 
tightly stretched than those near the apex of the 
cochlea but that does not necessanly follow from the 
dimensions of the spiral ligament 

Finally, 1 wish to emphasise tliat this correspond- 
ence arose in relation to the dimensions of the cochlea 
and the possibility of such a small structure acting as 
a resonatmg mechanism The point that I wished 
to bring out was that on account of its small size, 
liquid fnctiou will be very great and that this 
fnction may be one of the factors in the analysis 

H E Roaf. 

London Hospital Medical (College, 

_ Turner Street, Mile End, E I, 

May 15 
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An Einstein Paradox 

The following with amplihed details to help 
discussion, IS I trust, a fair statement of the problem 
in Einstein’s ' Relativity ’ (Methuen) K, K, are 
together, each provided with a clock The clocks 
agree at noon when K, starts moving in a straight 
line with uniform speed v {estimated in K's units) 

Some time later a light signal is flashed from a 
point L on the line ahead of Kj and is seen by K, 
at times t t' on their respective clocks , KL = r of K s 
units of space and KjL of Kj’s Then according 
to Einstein 

( 1 ) x’=(x-vt)U/li:^'vVc\ 

{i) t’ - {t-vxjc^)l Ji ~ v^jc^ 

where c = vel of light in vacuo 

Since (i) does not contain t' we shall avoid the 
comparison of clocks by considering that equation 
only 

Now let us take the case ol x'- o t e let the light 
signal be made exactly when reaches L 

Then by (i) t- xjv 

But xjv IS the time on K s clock when Kj reaches 
L , to this must be added the time for light to come 
from L 

Iherefoie trui value of t = xfv \ xjc 

Hence (i) appeirs to be fallacious 

In that case, also x^-cH* is not equal to x'^~cH'* 

It IS remarkable that hinstem actually considered 
the case of x'-o but overlooked the mterpretation 
of it 

It may be interesting possibly instructive to 
consider how a Newtonian philosopher ” would deal 
with the above problem as s<x>n as he became aware 
that the velocity of light was not negligible There 
are three cases 

1 As above — the signal ahead of K and K„ then 

, x_{c + v) x-cx' 

VC cv ' 
f,_x~x' x' _{c + v)x- cx' 

~ V + v{c + v) ' 

whence 

and x'={i+vlc)x 

2 The signal from behind K, Kj, so that x, x' are 
negative 


t = + ( r ~ , 


^ 4. 

V ^ c-v v{c—v) 


equations which, as might be expected, are deducible 
from the previous pair by writing ( - c) for c 

3 The signal from between K, Kj or x positive, 
x' negative 




whence no peat results 

It seenj 4 reasonable to conclude that no single pair 
of equatiOM. such as the Lorenz transformation, can 
meet all th& cases I 

' R W Genese 

40 London Road, 

Southborough Kent 
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Longevity in a Fern 

I WONDER what IS known of the duration of life 
in common herbaceous plants, other than annuals 
and biennials > The following instance may serve as 
a contribution to the lore of the subject 

About the year 1872 I found on the Mendip Hills 
a mature specimen of that curious sport of the nart’s 
tongue known as iscolopendrium vulgare var peraferum 
cornutum in which the mid rib and the lamina part 
company at the apex of the frond the mid-nb 
projecting as a horn and the lamina forming a 
frilled pocket on the anterior surface I transferred 
it to my father s garden in the same neighbourhood 
where it has flourished ever since retaining its 
peculiar character 

In 1917 as it was in danger of being choked by 
the growth of surrounding shrubs 1 transplanted 
It The stock had twice divided dichotomouslv, 
forming three crowns, of which one was dead I 
pi iced the living ones where they had room to grow, 
and now they are as vigorous and as young in 
appearance as the original plant fifty years ago 
As the plant was of unknown age when found and 
looks no older after fifty years its capacity for life 
seems indefinite T J Allen 

Cambridge, May 3 


The Recording Ultramicrometer 
Thf recording iiltramicrometer was first ven 
briefly described before the Royal Dublin Societv 
(Royal Dublin Society, xvi p 185, March 1921 
cf also Nature June 23 1921, vol 107 p 523) 
Since its exhibition at the Edinburgh meeting of the 
Bntish Association many short accounts of it have 
appeared in England and abroad Many corn 
spondents have re<iuested further information and 
as some time may elapse before a full account of ni\ 
investigations m this connexion are published, I 
take this opportunity of giving some practical hints 
to enable others to set up the apparatus 

In Fig I the three electrode valve is connected to 



an oscillation circuit of the " Hartley ” type, and m 
the anode circuit a sensitive galvanometer is intro 
duced. Its terminals being shunted by the “ zero 
shunt " E, R The condenser C, C, of the oscillation 
circuit IS formed by two parallel metal discs (sn 
5 cm diameter) One of these may convenienth 
be adjustable by a fine micrometer screw, so that th' 
capacity can be altered by turning the latter \ 
the plates are screwed together, increasmg the caj' 
aaty, it will generally be found that, from a certain 
point, the anode current increases, reaches a maxi 
mum, and finally rapidly recedes to its original vahu 
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This sequence of changes takes plact only when the 
circuit can oscillate lo follow the complete sequence 
it IS necessary either to shunt the galvanometer 
heavily or to substitute for it a milhaniptremeter 
\ set of observations so obtained is given in Fig i 
which represents the apparatus in the best adiustment 



tir - 


the relative positions ( coupling ) of the coils must 
be altered and the most suitable plate voltages (V) 
ascertained by trial With some valves it may be 
necessary to apply a negative potential to the grul 
between the points gj Fig i I hive used 
several common makes of R Type ’ hard valves 
and have never found any diHiculty in obtaining the 
condition shown 

The function of the ‘ zero shunt is to by pass an 
amount E/R of the anode current j, so that if R is 
large compared with the resistance of the galvano- 
meter, the current through the latter is approxi 
mately 1 - E/R When E ami R are chosen so as to 
make this difference sm.ill a sensitive galvanometer 
can be employed unshunted which will then give 
large deflexions when the plates of the condenser 
suScT minute displacements In view of the linear 
form of the curve (Fig 2) it will be clear that the 
alvanometer reading is proportional to the plate 
isplacement Also calibration is readily obtainable 
by shunting the galvanometer, say ten times, and 
then observing the deflexion obtained when the 
micrometer screw is turned through say i/iooo cm 
A resistance r up to 1000 ohms may be introduced 
into the oscillation circuit to reduce the sensitivity 
and widen the range of the plate movement This 
resistance also renders it easier to obtain the linear 
adjustment The large black dots in Fig 1 represent 
the terminals on the case of the instrument the 
batteries, galvanometer, and condenser plates are 
external and are connected to these terminals The 
actual resistances coils etc , are mounted beneath 
the ebonite top of a small box, about one foot square 
and a few inches deep Rigid connexions are em- 
ployed to eliminate vibrational effects 

In the use of the apparatus for recording small 
displacements, movements, etc one of the condenser 
NO 2796, VOL III] 


plates is caused to partake of the movement to be 
measured by direct attachment, if possible, to the 
moving member The other plate may be mounted, 
as already dcscnbeil on a micrometer screw device 
to facilitate calibration I or steady working, at all 
tunes great care must be taken to employ batteries 
that are in perfect condition and have an adequate 
curnnt capacity It is advisable to use cells of the 
same type for F, as for V 1 emperatiire changes 
must 11 iturally be avoided in view of expansion 
and other effects 1 or super sensitivities (above 
10 cm ) scrtming ind otiur precautions become 
necessary John J Dovvlinc, 

University (.ollcge Dublin Miv 7 


A Permanent Image on Clear Glass 

Inr interesting observation described by Mr Fnc 
Robinson in Nmi'ki of April 28 p 569 and com- 
mented iijxin in the s inie issue by Dr J W French, 
IS in excelhnt example of the ease with which the 
surface of glass may suffer modihcation and retain 
It over a long period of time I he present writer 
h IS studied a number of phenomena connected with 
breath figures and an account of the work will 
be found in the Philosophical Magazine for Oitober 

If the tip of a small blowpipe flame is drawn 
rapidly uross a sheet of glass it can be shown in 
various ways that the surface of the gliss along the 
flame traik his been consider ibly modified names 
of CO il gas I irbon monoxide, and hydrogen produce 
identical re ults When moisture from breath con- 
denses on the gl iss it is m the form of a raistv deposit 
of minute hemispherical droplets except along the 
flame track where it collects as a continuous trans 
p m nt him 1 he contrast between the 'two types 
of condensation is most marked and constitutes a 
‘ breath figure These flame-tracks are revealed 
when silver is chemically deposited upon the glass 
and thev can also be traced by the greaih increased 
friction which manifests itself when a chemicallv 
cleaned watch glass which is being dragged across 
the plate encounters one of the tricks Ihe in- 
sulation of the gliss surf ice is ilso loss along a flame- 
trick than It IS on those parts which have not been 
exposed to the action of the flame 

It IS not possible in the space available to give 
the evidence in favour of the conclusion reached by 
me that at least two causes operate in producing 
the modification of the glass surface which leads to 
a breath figure One of these is that the flame 
removes the extremely thin him of contamination 
which certainly covers all glass which has not been 
subjected to i rigorous chemical cloansing piocess, 
and the other is probably a physual change in the 
surface of the glass itself The latter is very persistent 
and can be detected for many mouths after the 
passage of the flame across the glass 1 am inclined 
to attribute Mr Robinson s effect to a phvsical change 
m the glass surface Is it not possible that the 
gelatin of a photographic print which has been 

S eed upon glass may, when dry, exercise a 
irable force on the surface in contact with it 
and that this force may have different local values 
depending upon the density of the photographic 
image '> Such local differences in tension may impress 
upon the glass corresponding differences in surface 
structure which woultl then be capable of detection 
as a " breath figure ' or by deposition of silver 

T J Baker 

King Edward’s School, Birmingham, 

May 7 
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The Transmission of Speech by Ligrht ^ 

By Prof A O Rankine 


I N 1880 Graham Bell devised a svstem of using light 
for transmitting sounds, including speech, and 
called his instrument the “ photo phone ” This system 
afterwards experienced a chequered career, having 
attracted only occasionally the attention of other 
investigators, with the result that, although consider- 
able improvements have been made, it has until quite 
recently remained a novelty It is beginning, however, 
to enter upon the phase of practical use, more par- 
ticularly in connexion with some of its applications in 
which the distance over which the light acts as the 
vehicle plays no essential part In these circumstances 
it IS, perhaps, desirable to introduce some modification 
of nomenclature There is little doubt that Graham 
Bell’s original idea was to transmit speech by means of 
a beam of light which travelled over as great a distance 
IS possible It IS true that the maximum range he 
records having attained is 700 feet The modesty of 
this achievement perhaps prevented him from in- 
troducing the notion of distance into the name he gave 
to the apparatus Now, however, the name “ photo- 
telephony ” would appear to be appropriate for the 
improved system which, with its increased efliciency, 
and with the aid of modem amplifying devices, has a 
range of transmission of several miles and the im- 
mediate prospect of such extension that the earth’s 
curvature will prove in practice to be the limiting 
factor The adoption of this name for telephony by 
light would have the additional advantage that it 
would leave us free to retain the equally appropnate 
term “ photophone ” for those special modifications, 
already mentioned, in which distance is an unimportant 
consideration 

If we wish to use light for the transmission of sounds 
It IS clear that we must impose on the light features 
which are characteristic of the sounds in question 
The plan generally adopted is to modulate the intensity 
of the light in accordance with the vibrations con- 
stituting the sounds How this is done will be con- 
sidered later For the moment the question is by 
what means these fluctuations of intensity can be made 
to reproduce audibly the original vibrations This 
reproduction is possible because we have at our disposal 
certain substances, of which suitably prepared selenium 
IS the best-known example, capable of acting as electric 
valves operated by variations of illumination Selemum 
IS not ideal for the purpose Indeed, havuig regard to 
Its many defects, it is surprising that it functions so 
well as It does Shelford Bidwell, m a Fnday evemng 
discourse at the Royal Institution in 1881, spoke of 
the “capricious behaviour” of selenium, ana it has 
to be admitted that this is still a fair description, even 
though many improvements of design and efiiaency 
have been introduced bv various makers of so-called 
selemum cells There are, for example, obscure changes 
of condugtivitv, occurring slowly, which have defeated 
all attempts to use the electrical conduction of selenium 
as a basis in photometry 

Fprtunately, these relatively slow changes are not 
of appreciable importance m connexion with the 

•^From two Iccturet delivored at tho Royal Inatltutkn on Aprtl la 
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photophone, for m that case the fluctuations of light 
intensity arc very rapid, corresponding, as they do, 
to audible frequencies A more objectionable feature 
IS that there is displayed a considerable lag in the 
electrical valve action, which prevents its operation 
being at all efficient, especially when the selenium is 
called upon to respond, as in the photophone, many 
times a second If a suitable substitute free from this 
inertia-hke effect could be found it would very soon 
displace selenium cells and the similar devices at 
present m use Of the latter a notable example is the 
“ thalofide ” cell of T W Case, which is quicker than 
selenium in its response, but is sensitive to infra red 
radiation rather than to visible light, and cannot lit 
exposed to bright light without suffering deterioration 
in Its photo-electnc properties 

It is not proposed here to describe in detail the 
transmitting and receiving devices employed in speech 
transmission by light Flie writer has, in a previous 
issue of Nafurf,^ alrcad> given some indication of llu 
lines of development With regard to the modulation 
of the light by speech two general plans have tieen 
adopted, namely (i) to cause the speech vibrations 
to control the actual candle-power of an artificial 
source of light, and (2) to use the voice to actuate i 
mechanism which interrupts in the appropriate manner 
a beam of light after it has left a constant sount 
Graham Bell’s transmitter was of the latter type, and 
although until recently the tendency, particularly on 
the continent, has been to employ the former plan b) 
superimposing on the current in an electric arc or 
suitable filament lamp the microphonic currents arisinj, 
from speech sounds, it is now fairly generally recognisid 
that greater efficiency can be attained by improved 
forms of the interruption method This method h.i' 
also the advantage that it can be applied to any soiin i 
of light, and thus brings into our service sunlight, whu U 
IS the brightest of all 

The simplest form of the receiving device is a cirtiiu 
consisting of a selenium cell, an electric battery, and .1 
telephone receiver On exposure of the selemum to 
constant illumination, a constant, or, at any rate, 1 
v'ery slowly varying current passes If, however, tlu 
illumination is of a fluctuating character — if, in pai 
ticular, the vanations are those due to modulation b\ 
speech vibrations — ^the selenium is able, m spite of n 
lag, to control the current m a closely corresponding 
manner, so that the diaphragm m the telephom 
receiver, through which this current flows, is set n 
vibration, and emits sounds resembling with a r< 
markable degree of accuracy the original sounds used 
in modulating the light The speech currents in tin 
simple circuit can be transformed into other circuit 
if desired, and they can be amplified in the usual w n 
by means of thermionic valves It only has to 
borne m mind that selenium cells are usually of ver^ 
high resistance, and that, therefore, methods of tran^ 
formation appropnate to such cases should be emplo j td 

It IS easy to arrange the optical system of tin 
transmitter so that the light projected is confined to 
very narrow angle and directed upon any small chosen 

■ Navum, vqL >04, p 604 
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area m the distance The amount of light received by 
the selenium, placed, as it is, near the focus of i lens 
or mirror of definite aperture, diminishes, of course, as 
the distance is increased Several factors determine 
the range of efficient transmission — the intrinsic 
brilliancy of the light source, the dimensions of tlie 
optical parts, the sensitivity of the selenium, and the 
number of stages of amplification whn h arc used No 
very conclusive tests of the maximum range of the 
photo-telephone have )et been carried out, it may, 
nevertheless, be asserted with some (onfidence that, 
given sunlight and modem amplifying devices, it is 
probably the earths (urvature which would impose a 
limit on the range of an instrument of quite reasonably 
small dimensions 

It IS of interest to lomparc the photo-telephone with 
the system of wireless telephony now so lommonly 
used in brrfadc^ting In both, waves in the ether 
constitute the fundamental basis , the medium is the 
same and the speed of propagation is the same In 
bo*h, speech vibrations modulate the intensity of the 
energy transmitted, and in both the results are made 
audible by changes of current in the receiving apparatus 
The details are, of course, dissimilar The radio- 
frequency waves arc produced artificially, and are under 
control as regards wave-length , the luminous waves 
arc taken as we find them emitted from the source 
The detectors — the vilve or cryst.il on one fund, and 
the selenium cell on the other— tn not strictly com- 
parable But the onlv revllv important difference lies 
m the lengths of the waves Roughly, the radio- 
frequency waves commonlv emplov cd are one thousand 
million times as long as those operative in photo- 
telephony This difference is of great importance m 
relation to the mode of propagation Wireless waves 
at present m use are so long that they turn readilv 
roundcorners, so that not onlv docs the earth’seurvature 
impose no serious limitation of range, but broadcasting 
in all directions is possible and, indeed, inevitable 
Light waves, on the other hand, are for practical 
purposes propagated rectilinearly , consequently photo- 
telephony can never be expected to attain a very groat 
range It has, however, the compensating feature th it 
by its directiveness it implies not only secrecy of com- 
munication but non - interference by simultaneous 
transmissions, without the necessity of tuning as in 
radio-telephony It is true that selenium is more 
sensitive to red light than to other colourN, and is 
therefore somewhat selective as regards frequency, but 
the suppression of the other < olours is not called for, 
and would, in fact, be a disadvantage 

The photophane,as distinct from the photo-telephone, 
has several other applications Two may be briefly 
indicated The modulated light from the transmitter 
can be focussed into a narrow line upon a uniformly 


moving kmematograph film upon which, after develop- 
ment, there appears a band of varying opacity corre- 
sponding to the light fluctuations, and, therefore, to 
the speech orother sounds used for modulating purposes 
The same film, on being run afthe same speed between 
a source of light and a selenium (cll with a suitable 
optical arrangement, gives a reasonably good re- 
production of the original sounds With suffiiient 
amplification the results can be heard proceeding from 
a loud speaking telephone 1 he application of this 
form of gramophone to the problem of synchronised 
pictures and sounds is obvious, and has been described 
in an earlier article * Many workers in various countries 
are now concentrating their attention upon perfecting 
a svstem of this kind, and there is no reason to suppose 
th It reah'ation will be long delayed 

The speech currents controlled by selenium under 
the action of the modulated light from a photophone 
transmitter compare favourably in accuracy of form 
with those obtained by means of a carbon microphone 
The photophonc as a whole — t e the transmitter and 
receiver together regarded as one unit — can thus be 
used as a substitute for the mu rophone in cases where 
stricter accuracy in electrical sound transmission is 
desired This necessity has arisen in acute form in 
connexion with radio-telcphony, in which the radio- 
frequenev oscillations have to be modulated in the 
transmitting valve is nearly as possible in accordance 
with the sounds it is desired to transmit A photo- 
phone has been used successfully at the Manchester 
broadcasting station for this purpose, and for some 
months those who listen to this station have been 
receiving the results of what can quite fairly be described 
as i remarkable sequence of occurrences A singer 
sings, md the aerial vibrations thus created tall upon 
a cliaphragm This is forced also into vibration and 
imparts its motion to a small mirror, which in turn 
deflects a beam of light so that more or less of n reaches 
a selenium cell Bv its photo-electric property the 
cell controls an electric current so feeble that it has 
to be amplified by thermionic valves in several su - 
ccssive stages before it is intense enough to modulite 
efficiently the radio frequency oscillations m the trans- 
mitting valve Thence the modulated wave travels 
through the ethc rto the receiving venal , here, perhaps, 
It undergoes one or more high-frequencv magnifications, 
and then the modulations are dc tected by a crvstal or 
valve Then there ma) be several low-frecjuency 
amplifications before, eventually, ihe fluctuating 
current actuates a telephone diaphragm causing it to 
re-create those aerial vibrations which we hear When 
wc bear all this in mind our attitude is not that of 
cnticismof the defects of reproduction, but rather that 
of amazement that it so closely resembles the original 

• Natuke vol io“ p * 76 ( 19-11 


Recent Experiments m Aerial Surveying by Vertical Photographs ^ 

’ By Prof B Melvill Jones and Major J C Griffiihs 


II 

Compilation of the Mosaics 
E compilation of the mosaics presents consider- 
able difficulties unless approached in a systematic 
manner, for, although individual prints fit well together, 

* Continued from p 709 
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there aie always some slight errors which tend to 
accumulate, unless special precautions are taken to 
prevent this occurrmg 

We begm the compilation by laymg out each strip 
of photographic prmts separately, paymg special atten- 
tion to the joins between successive pnnts Slight 
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changes, of height, either in the aeroplane or the 
ground will cause slight changes m stale between 
sutcessive stnps, and slight persistent tilts, cither in 
the camera or the ground, will cause the strips, as 
fitted in the first place, to show fictitious curvatures 
due to differentes being represented to a larger stale on 
one side of the strip than on the other 
To make a good fit between sutcessive strips, these 
fictitious curvatures and diflereiKCs of scale must, so 
far as possible be eliminated bj distributing errors 
between all the joins of the individual prints We do 
this by securing to the back of the strips lengths of 
stretched elastic, h\td to each print m one spot by 
dabs of seccotine, and when all tiie strips have been so 
treated, wo lav them side by side upon a table and 
stretch and bend them scstematically, -until we have 
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of the distortion of the mosaics, without regard to 
scale 

The first of these mosaics was made without the gyro 
control on the rudder , it contains an area of 10 mdes 
by 5 in which no point is displaced by more than too 
yards, but outside this area, towards the ends, there are 
pomts displaced by as much as 250 y^ards 

In the second mosaic, which is the one illustrated in 
I ig I, the gyro rudder control was used, and in this 
mosaic there is no distortion greater than 100 yards in 
an\ part Ihe increased accuracy is due, mainly, to 
the greater straightness of the runs, and to the pilot 
having been able to give more attention to maintaining 
height and speed constant 

The average scale of lioth mosaics came out to 
1/19800 as agamst 1/20,000 intended The difference 
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got the best general fit that can be obtained, without 
detail handling of the separate pnnts 

Provided that the strips were originally taken m 
fairly straight lines, this process of systematic adjust- 
ment appears to eliminate the fictitious curvature almost 
entirely and to adjust the relative positions, even of 
points that are far apart, with remarkable accuracy 
A final adjustment is then made, in w'hich attention is 
given to each print separately, but no print is ipoved 
far from the position that it has taken up m the system- 
atic adjustment Fig i shows a mosaic laid out m this 
wav Notice the straightness of the strips due to the 
gyroscopic control, which was used in this case 

Accuracy os thf Maps 

Two mosaics of 7 J by 15 miles have Ijecn compiled 
in this wav, without any reference whatever to exist- 
mg maps Some 40 points were selected on each of 
these, and their positions on the mosaic plotted on 
transparent paper A plotting of these same pomts 
was then taken from the Ordnance map and enlarged 
until the best possible fit could be obtained with the 
points from the mosaic The two plottings were then 
slid over each other until the best fit was obtamed, 
and thus the remaining discrepancies give a measure 
NO. 279C), VOL 111] 


of I per cent may be due either to the aeroplane having 
been about 100 feet too low, or to errors introduced 
during the systematic adjustment 

Compiling to Controi Points 

Our next experiment was to start again with new 
prmts and to compile these two day s’ work togethei into 
a single 15 mile square But this time, instead of 
fastening the ends of the elastics down to the table, we 
fastened them to laths on the edges of the table (See 
Pig 2 ) The object of this was to enable us to applv 
systematic strains to the mosaic as a whole, after the 
first systematic adjustment, to cause it to fit control 
points 

We chose four control points, forming a rough 10 
mile square, and assuming their positions to be inde- 
pendently known (in this case from the Ordnance map), 
constructed a template to fit them, upon a scale that 
would most nearly fit the corresponding points upon 
the mosaic, after its first adjustment We then applied 
this template to the mosaic and found that, owing to 
the distortion of the latter, displacements of about 150 
yards were necessary at each control point to obtain an 
exact fit These displacements were given to the mosaic 
by moving the laths as a whole, so that the adjust- 
ments were distributed over all the joms The mosaic 
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was then given a final adjustment in detail and the 
prints stuck down in place after removing all the 
elastics When this work Ind been completed some 
40 pomts, distributed over the surface of the inns 11c, 
were measured up and compand with the Ordnanri 
map, and it was found that there w 11 e no c rrors of more 
than 60 yards, except on the extn mt northern edge of 
the part of the mosaic that was mule without gvro 
control on the rudder In this region errors up to 130 
yards were recorded 

The scale to which the template liad to lx i onstrueted 
came out at 1/19,930 Ihe difference between this 
scale and that of the separate mosiies loinpikd from 
the same photos was possiblv introduced during the 
systematic adjustments 


a good measure of control between very widely spaced 
ground survev ed points If, for example, the photos m 
these flights be taken at exactlv equal time intervals and 
the jxisitions of the ends of the strips he known the 
centre of each intermediate photo could be determined 
with eonsiderabh accurirv 

We have in hand expinmtnts upon a scheme for 
using these indie ation strips together with a few long 
strips at right angles to control the positions of the 10- 
inile square units We estimate, on good hut not vet 
eonchisivc evidence, that representing these preliinin- 
ar> strips by elastic bands and stretc hing the frame so 
formed to fit control pomts, we could so distribute the 
errors that the 100 square mile units mosaic s c ould be 
located m position within | to | a mile, even when the 



Varkvtions of Htlt,HT 

The country of which this map was made contains 
local differences of level up to 300 feet in several places 
and on the extreme southern edge rises to 500 feet above 
the lowest part 

Navigational Control 

In some types of country, control points even of 10 
mile spacing may not be economic allv obtainable Tlie 
complete absence of control pomts would not, as we 
have seen, seriously affect the accuracy of the indi- 
vidual mosaics as regards distortion, but it may leave 
their average scale in some doubt There mav, there- 
fore, 1)6 some difficulty, m these eireunistanccs, in 
fittmg the mosaics together and in controlling their 
relative positions It will be remembered, however, 
that It was necessary, for the identific ation of the start- 
mg points of the mosaic strips, to begin a survev bv 
laying down identification strips spaceel 10 miles apart 
The most economical wav to do this, when mapping over 
large areas, would be to commence bv laying down a 
senes of long parallel strips 10 miles apart having a 
convenient length of, say , fifty miles If care is taken to 
fly these indication strips very straight and at a con- 
stant speed, It may be possible to use them to give quite 
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control points arc spaced as much as 30 miles apart 
It will be noted that this method of locating position 
is unaffected by the presence of lulls 
Wc do not recommend using control points so widely 
spaced IS this but we arc com erned to show that the 
mosaics could be located with moderate aci uracy even 
when the control points art so far apart 

ihc methods ujDon wlucli experiments are in progress 
would not be Tiniited to use w ith control points forming 
any particular pattern , thev could be used with any 
form of tnangulation If, however, triangulation is 
impracticable, as it may be in flat wooded country, we 
arc informed that astronomical methods carrieci out 
on the ground, with the help of wireless time signals, 
can be used to locate position within 100 to 200 yards 
If this me thod could be employ ed, therefore, in conjunc- 
tion with aerial methods, it would be possible to push 
accurate inappmg into unsurveyed countrv in which 
the ordinarv ground - survey ing methods, based on 
triangi lation, art impi acticable 

Training and Equipment 
The methods that we have described require con- 
siderable skill and spectal traming on the part of the 
pilot and observer If they are not adequately tramed 
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the probabilities are that the strips of photographs that 
they produce will be badly curved and leave gaps 
between them, while the mdividual photos will be 
tilted up to about 6 degrees and taken from varying 
heights In such circumstances accurate compila- 
tion IS almost impossible unless a map alreadv exists, 
and, even then, re-section and re- projection of individual 
photos will be necessary if anything but the roughest 
results are to be obtained The gaps that have been 
left between strips will, moreover, have to be filled up , 
and, as this is not an easy operation, several additional 
flights may be necessary for a satisfactory completion 
of the mosaic 

We are, for these reasons, definitely of the opinion 
that to employ crews that are not specially prac- 
tised in the work is to court certam failure , at 
least in the earlier stages, before experience has been 
gamed 

Special eqiupment, such as gyro rudder controls, etc , 
IS, in our opmion, necessary for contmuous successful 
work at the rate wc have indicated, namely loo square 
miles a day Should the gyros break down in the field. 
It would be possible to carry on for a time m the absence 
of any gyroscopical aid, but the stram on the pilot 
would be so greatly mcreased that his work would 
deteriorate seriously unless he confined himself to 
considerably less work than we have indicated for a 
single flight 

It is also important to use a stable aeroplane, having 
adequate accommodation for the observer and his 
camera and for the pilot’s special mstruments We 
have ourselves used a tractor (D H 9a), but we con- 
sider that a pusher would be far more satisfactory on 
account of the better view downwards, sideways, and 
forwards 


Obit 

Coi G h Pearson 

O N April 25, Col George halconer Pearson died at 
Kington, Herefordshire, aged ninety-six years 
He was one of the last, if not the very last, of devoted 
servants of the Crown who joined the Indian service 
some time before the Mutiny, and became a dis- 
tinguished pioneer of systematic conservancy of the 
Indian forests 

Pearson commenced his service m the 33rd Regiment 
of the Madras Light Infantry in 1846, in which he 
became adjutant, and he also acted for some time as 
A D C to Sir Herbert Maddock He liappened to be 
on leave at home when the Mutiny broke out, but 
returned at once to India and joined his regiment in 
the Central Provinces, where he was employed in the 
chase of Tipoo Sahib and other rebels After the 
Mutiny he raised a force of military police, 600 strong, 
with which he put down general lawlessness in the 
province 

Having thus become well acquainted with the 
extensive forests and the various tribes living m and 
around them, Mr Temple, the Chief Commissioner, 
appointed Pearson the first Conservator of Porests of 
the Central Provinces m r86o Pearson, being endowed 
with an iron constitution and great energy, devoted 
the next eight years to the organisation and admmistra- 
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Summary 

We have shown that it is possible to carry out aerial 
surveying by vertical photographs at the rate of 100 
sq miles to the day’s fljTng Wien workmg in moder- 
ately flat country the results so obtained can be worked 
up into 100 square mile mosaics which, when reduced 
to a suitable scale, will fit a true map within 100 yards 
at all points If so desired these maps can be adjusted 
to fit any number of control pomts with very little 
extra labour If these control points are spaced about 
10 miles apart, the absolute error of any pomt on the 
mosaic should be less than 100 yards, but, if more 
closely spaced control points are available, the errors 
can be reduced, reachmg a limit of somethmg less than 
20 yards, when the spacing is reduced to one mile 
If the available control pomts are spaced more 
widely than 10 miles apart, a measure of control can 
be provided from the air by navigational methods We 
estimate that, even when the control pomts are spaced 
so far apart as 50 miles, we could in this way control 
the position of the 100 square mile units withiin i to i 
mile We are workmg on this problem at present 
The maps can be made throughout from contact 
pnnts off origmal negatives, no re-projection of indi- 
vidual photos being necessary 
Triangulated pomts, forming any convenient pattern, 
can be used as control pomts , e g previously existing 
primary, or secondary, triangulations could be used 
The methods are dependent on there being sufficient 
detail visible on the photos to allow them to be joined 
correctly , they would not be practicable on absolutely 
featureless deserts or prairies 
Specially tramed, picked crews using suitable aero- 
planes, specially equipped, are necessary for success 


uary 

tion of the 20,000 square miles of Government forests 
in the province, selecting and demarcating reserves, 
introducing a system of regulated utilisation, starting 
a successful method of protecting the forests against 
the annually recumng forest fires, and regulating 
shifting cultivation , m other words, substituting a 
regular system of management for the method of 
reckless devastation of the past His success brought 
him the special thanks of the Government of India 
for his valuable services 

In 1868 Pearson was transferred to the charge of the 
forests in the North-west Provinces, where he re- 
organised the department, estimated the yield capacity 
of the forests, and opened out the hill forests by the 
construction of roads, bridges, and timber slides, by 
which large quantities of timber were brought down 
to the plains for railway construction In 1871 he 
was appointed to act for Dr Brandis as Inspector- 
Generd of Forests, and in 1872 he left India to take 
up the appointment of director of studies to the British 
forest probationers at Nanev, a post which he held 
until 1884 On his final retirement he settled at 
Kington, where he lived for thirty-nme years, being 
a J P and the friend of all classes of the inhabitants 

Pearson, though not specially educated as a forester, 
energetically absorbed and utihsed the leadmg pnnaples 
of rational forest conservancy, and took a ^eat ^rt 
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m the introduction of a system of rational forest 
management in India He recorded his experiences 
and ideas m numerous reports and lie published a 
book on his “ Reminiscences ” of his activilv m the 
Central Provinces He was a great judge of tkirai ter, 
and he succeeded m becoming the friend oi those who 
served under him, while stimulating tlum to energetic 
action similar to his own \Miilc at Nane\, he 
overcame in a short time the diflieiilties which had 
sprung up before his arrnal and his inlhienfe upon 
the students was highlv beneficial , in return thc\ 
loved and admired him Ilis \ounger son is a dis 
tinguished member ot the Debra Dun Reseanh 
Institute 


( APT ( H Rydi r 

News has come from Copenh.igen of the de.ith ot 
Capt Carl Hartvig Ryder, director of the Danish 
Meteorological Service, on Ma> j lie had been known 
to be suffering from rheumatism lor some years ind 
lately to find tlie larcs of his ofluial duty onerous, 
but, to us, the news of his death has conic quite unex- 
pectedly 

The Danish Meteorological Ofhcc is justly famous (or 
the early production of Daih Weather (hirts ol the 
Atlantic Ocean, 1873 to 1876, bv C apt llotfmcycr, 
sometime director, a work whi< h w'as eontmued by the 
Danish Meteorological CJlhcc and Dcutsehe Scewarte 
jointly from 1881 until nyii, with the mttrsal of 
August 1882 to August 1883, which was covered by the 
maps of the London Meteorological Office In 1921 
the International fommiltce expressed the dcsiie f >r 
the charts to be brought up-to-date and Capt Ryder 
had promised his aid Further, with its relations to 
Greenland and Iceland, Denmark is one of the guardians 
of the farthest North, and for many years the Danish 
Meteorological Office has compiled all available infor- 


mation about ice in northern waters and published With 
great promptitude year by year reports thereupon 
Capt Rj'der, a naval officer, was appointed director 
in 1907 on the death of Paulsen He became a member 
ol the International Mcteorologiial Committee in 1910 
and was an indefatigable and most helpful member of 
th.it body, especially in regard to we.ither telegrams 
from Iceland By nature he was disposed to work out 
meteorological progress on conservative lines he 
realised that there was still much to be done m improv- 
ing the data without which there are no adequate 
means of testing theories IIis presence at future 
international meetings will be sadly missed by his 
colleagues Napier Shaw 


Wi regret to announce tlie following deaths 
Dr I) Dunlin formerly director of Public Instruc- 
tion in India and pnmipil of Presidency College 
Madras and biographer of Mr Herbert Spcnier, on 
M.iy 18 aged eighty three 

Dr Hans Goldschmidt, the originator of the process 
for tile pri pai ition of chromium known by his name 
and of thermite, a niixluri of aluminium and oxide 
of iron nsul for welding non and stiel and also in 
incendiary bombs on M ly 20 aged sixty-two 

Prof G I Goodale professor of bot iny at Harvard 
Dnivtrsitv from 1878 until his retirement is emeritus 
professor in 1909 and president of the Amencin 
Association m 1890, on April iz iged eighty three 
Prof Imnielmann general secretary of the (lernian 
Rontgen bocicty, in Berlin on April i aged fifty six 
Dr A i ooss, formerly professor of parasitology in 
the School of Medicine, Cairo a distinguished hel 
minthologist on May 4, aged sixty two 

Mr M lie C S Salter superintendent of the 
IJntish Rainfall Organisation on May 21 aged forty - 
two 

Prof A G Webster professor of physics Clark 
University Worcester Mass , known fi r his work on 
acoustics .iged fifty-nine 


Current Topics and Events. 


We learn from the Pans cotrespondent of the 
Times that the celebrations of the centenary of tlie 
birth of Pasteur commenced on Mav 24 with a 
reception by the hrench President at the Flys^e 
On the following day the principal ceremony' was 
held at the Sorbonne, where a plaijuc was unveiled 
which liears an inscription recording the meeting 
between Pasteur and Lister in the Sorbonne on 
December 27, 1892 Ihis tribute was arranged by 
the Assoaation France-Crrande Bretagne A visit 
was paid by the President and the Mmister ol 
Education to Pasteur s birthplace at Dole on Mav 2(1 
M and Mme Vallery Radot, descendants of Pasteur 
have presented a^bust of Pasteur, which was unveiled 
in the Galene des Glaces at the Palace of Versailles 
on May 28, and the French President w to unveil 
the Pasteur monument at Strasbourg on May 31 
A kmematograph film tracmg the prmcipal events 
in the life of Pasteur and giving a general idea of 
his scientific work was exhibited on May 24 to more 
than 3000 school-children in Pans, and considerable 
Sumsjin aid of trench laboratories have been collected 
by the sale of Pasteur badges in the streets A new 
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Trench ^ 10 - centimes postage stamp bcanng the 
clfigy of Pasteur engraved by Prud homme has been 
issued to mark the occasion of the centenary We 
hojie to publish later an account of the celebrations 
by one of the Bntish delegates 

As recorded in our columns the late Arthur William 
Bacot entomologist to the I istcr Institute of Pre- 
ventive Meiliciiie one of the most bnlliant and 
ongmal investigators m the field of medical ento- 
mology lost his life a little more than a year ago in Bie 
course of an experimental inquiry into the rdle of 
the louse in the transmission of typhus Several of 
Mr Bacot’s friends and colleagues have thought that 
some memorial of him ought to be estabhshed m the 
I vdlage where he resided and, before his appointment 
I to the staff of the Lister Institute earned out 
I important medico - entomological researches Mr. 

I Bacot entered the ranks of specialist investigators 
j from those of amateur naturalists and Nature 
students, and always attached the greatest impcnrt- 
I ance to the teaching of Nature study m the elementary 
' schools His colleagues and fnends believe that the 
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form of recognition which would have been most 
congenial to his feelings would be the provision of 
assistance to the authorities of the Council schools 
in his home (Loughton) in furthering the study of 
natural history With that object a fund has been 
opened — the Bacot Memorial fund It is proposed 
that the interest on any money reteived — to be 
invested in the name of trustees chosen by the sub 
senbers— should be devoted to the purchase of such 
pieces of simple apparatus such as collecting boxes, 
specimen cabinets etc , necessary for the develop 
ment of N aturc study in a school 1 1 is well known that 
in the present state of public finances it is ditticult to 
obtain grinls for such purposes from educational 
authorities and that the availability of even i very 
small income makes a great difference to an enthusi 
astic teacher Should any of Mr Bacot s friends or 
admirers of his work who feel m s\mpathy with the 
proposal care to subscribe to the fund siibscniitions 
will be gratefully acknowledgetl either by the lion 
treasurer Mr Hubert Baines Brvn Mawr Church 
Hill, Loughton hssex, or by Dr Major Greenwood 
National Institute of Medical Research Hampstead 
N W 3 

The Jonas 1 iboratory for the mechanical testing of 
metals and the 1 dg ir \llcn 1 aboratory for magnetic 
investigations at the University of Sheffield were 
foinidlly opened on May 3 by Sir Oliver Lodge 
These hboritones have been equipped by means of 
two gifts of 3000/ each from the late Mr Joseph 
Jonas and the late Mr Edgar Allen respectively 
accommodation being found m the existing buildings 
of the Applied Science Department of the University 
of Sheffield The equipment of the Jonas Labor- 
atory includes Armstrong-Whitworth machines of 
85 and 50 tons c ipacity with oil-pump and accumu- 
lator and a variety of extcnsometers an Izod machine, 
and a new instrument for the detection of early slip 
m metals by clectiical means Special equipment 
for the study of fatigue has been provided including 
a Haigh machine for alternating tension and com- 
pression a modified Stromeyer machine for alter- 
nating torsion, and a modified Wdhier machine, the 
latter two having been designed and constructed in 
the department and provided with optical devices 
for short period tests The instruments for the 
measurement of hardness include the ordinary Brinell 
machines, the small Brinell machine for tests with 
balls of small diameter a scleroscope sclerometers, 
and the Herbert pendulum instrument There is 
also a senes of instruments, optual and other, for 
determining the accuracy of standard gauges The 
Edgar Allen Laboratory is specially equipped for 
investigations on the magnetic properties of steels 
and other alloys, and has been designed and arranged 
by Dr T F Wall Current of vanous voltages, 
direct and alternating, is supplied by cables to dis- 
tnbutmg boards around the room and a special 
generatmg set has been installed for obtainmg alter- 
natmg currents of variable high freijuencies A 
powerful electro-magnet, capable of producing very 
intense fields, has been constructed m the depart- 
ment The electrical instruments include a Duddell 
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oscillograph a variety of measuring instruments, 
vacuum thermo - junctions for small alternating 
currents, standard condensers and resistances, and 
magnetic instruments (Epstein square, fluxmeter, 
etc ) The equipment of this laboratory is exi ep 
tionally complete On the occasion of the opening 
a number of visitors inspected the laboratories, and 
Sir Oliver Lodge delivered an address on the v alue of 
research work in industry 

To commemorate the fiftieth anniversary of the 
foundation of the Institution of Ekctrical Engineers 
(under the name of the Socictv of Telegraph Engineers) 
the Council decided in 1921 to establish a haraday 
medal in bronze to be awarded not more than once a 
year for “ notable scientific or industrial achievement 
in Electrical Engineering or for conspicuous services 
rendered to the advancement of Electrical Science 
without restnction as regards n itionalitv, country of 
residence or membership of the Institution ’ 1 lit 

Council selected for the first award of the medal Mr 
Oliver Heaviside who unfortunately owing to ill 
health was unable to attend a meeting of the 
Institution to receive the medal which was personalK 
presented to him by the then president Mr J S 
IlighlieUl it lorquiv on Septembir 9 1922 lilt 
second award of the medal was nude by the Council 
to the Hon Sir Charles Farsons at the ordin irv 
meeting of the Institution held on Thursday, May 10 
Mr Highfield past president said that the name of 
Sir Charles Parsons stood first in the engineering 
world of to day and that there w is he thought no 
one who did not know what a mighty work Sir 
Charles had done for the engineering of the last thirtv 
or forty years Hts name would be remembered in 
connexion with the design and development of that 
great engine for the production of power which we 
know today, the turbine After Dr S / dt 
Ferranti had also spoken of the work and of the great 
benefits that had come to the world as the result of 
Sir Cliarles Parsons s invention, the president Mr F 
Gill presented the Faraday medal to Sir Charles 
In making the presentation, the president expressed 
the wish that Sir Charles would live many years in 
which to enjoy the very special position of regard 
and affection of all members of the Institution 

Summer time commenced in France on Saturday 
last May 2O at 1 1 p m 

Sir Arthur Keuh will deliver the twelfth biennial 
Huxley lecture at the Charing Cross Hospital Medical 
School on Wednesday, June 27, at 3 o clock The 
subject will be " Recent Advances in Saence and 
their beanng on Medicine and Surgery ’ No tickets 
of admission will be necessary 

Prof W D Bancroft, professor of physical 
chemistry in Cornell University, New York, will 
deliver an address entitled " A Plea for Research ” 
at the house of the Royal Photographic Society 
35 Russell Square, W C i, on June 5 at 8 o clock 

By the will of Sir James Dewar, who died on March 
27, the University of Cambridge is to receive all his 
scientific apparatus in the chemical laboratory of the 
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University and, similarly tlie Royal Institution will 
receive all his apparatus m the Institution and 
the laboratory attached to it 

On Wednesday, June 6 the \nglo Batavian 
Society will entertain Dr II A I oreiitr, protessor of 
physics in the University of I eyden it dinner at the 
Langham Hotel, London W when Sir \V liter 
Townley, ehainnan of the council of the Society will 
preside Among the guests who have accepted 
invitations for the dinner are I ord Hald me Sir 
Frank Dyson, and Sir William Bragg 

Examination of candidates for the Associateship 
of the Institute of Physics will be held in London at 
•the latter end of September next Applications for 
entry must bo received before June 30 hornis of 
application and copies of the papers set in 1922 cm 
be obt<uned from the secretary 10 Essex Street, 
lomdon W C 2 

II IS stated in the Time; tint a wireless station 
is to be erected on Novaya Zcmlya Islind by the 
Russian authorities The station will be sitiiiled 
by Matochkin Strait and will be in conimunu alioii 
with North Russian and Siberian stations The 
personnel will include in addition to the wireless 
experts and meteorologists, a geologist and a roologist 

The seventy ninth general meeting of the Institii 
tion of Mining Engineers will be held it f.lasgow on 
June 12 14 and among the papers to be presented 
are " Coal dust as an Explosive Agent,’ by Mr O 
H Rice, and The Recent Seirih for Od in Great 
Britain ” by Mr H P tiitfard A summary will be 
submitted of the research work carried out for the 
committee on the control of atmospheric conditions 
in hot and deep mines Excursions to collienes ind 
works in the neighbourhood of (ilasgow hive been 
arranged 

Ai the April meeting of the I ranklin Institute 
Philadelphia, the Howard N Potts gold medal was 
presented to Dr Albert W Hull of the Research 
Laboratory, General Electric C-oinp my Scheneetady 
New York, for his paper on ‘ The Crystal Structure 
of the Common Elements, an d the Ldw ard Longstreth 
medal was presented to a representative of the bociiSt^ 
Genevoise d’fnstrumeiits de I’liysupie of Geneva, 
Switzerland for the universal measuring maclune 
produced by the company 

The Absoriation of Economic Biologists will hold 
its annual field meeting at Cambridge on Friday, 
June 15 The programme includes visits to the 
School of Agriculture, where investigations on animal 
nutrition and physiology wall be demonstrated , to the 
National Institute of Agncultural Botany, Where 
wall be shown the field trials of agncubural crops, 
and to the University Farm and Plant Breeding 
Institute to see Ihe investigations in progress on 
cereal hybndisation 

The trustees of the Ramsay Memorial Fellowships 
for Chemical Research are prepared to consider at 
the end of June, application for not more than two 
fellowships, one restricted to candidates educated m 
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Glasgow The fellowships which are each of the 
annual value of 250/ plus a grant of not more than 
50/ yearly for expenses are tenable normally for two 
years but they may be extended to three years 
Applications must be sent by at latest June 15 to 
Dr \V W Seton, Innersity College, Gower Street, 
W( I 

At th< annual genual meeting of the I mnean 
Soiietv held on M ly 24 the following officers wore 
elutt-d F'reident Dr A B Rendle Ireasunr 
Mr II W Mom kton ‘^enUanc; Dr K Daydon 
Jiikson Dr W I t iliinn ind tapt J Rams 
bottom OHur Memhtr', of Counctl Dr W Bateson 
Dr G P Bideler Mr R II Burne Prof F I 
fritch Prof E S Goodrich Dame Helen Gwyntie 
Vaughan bii bidncy b Haimcr Dr A W Hill 
Mi L \ i^cstii trailand Baron Rothschild, Dr 
J J balisbiuy Mr R J laboi, Mr T A Sprague 
Piof 1 1 Weiss md Dr A Smith W^ood ward 

It is stiteel in the Britnh Miihtal lournal that the 
Ontario Lcgislatuie has established a rest are h e hair 
for Dr Banting the origin itor of the idea that diabetes 
might be eontrollcd by extriits of the islands of 
Langerhans lor which the name insulin had bte n 
suggested by Sii b dw ird h ifer a good many years 
igo, and under winch it his now betoint a tommeicnl 
product rile UK omc of the c hair to which Dr Best 
will act as assistant will be 10000 dollars a year 
Dr Banting intends to be present at the discussion 
on diabetes m the bection of Metiicme at the annual 
meeting of the Hiitish Medical Association m Ports- 
mouth 

I HT first attempt to broadcast a picture by wireless 
telephony was made on May 24 at the i^ondon 
Station of the British Broadcasting Co 1 he experi- 
ment was made by Dr Fouimcr d Albe, who used a 
special code method adapted to a juvenile audience 
of ‘ listeners in It being Fmpire Day the picture 
chosen for broadcasting w is a portrait of King 
George V 1 he picture w is coded by dividing it into 
thirtv horizontal strips and splitting up each strip 
into twenty squares A letter was assigned to each 
square to indicate its average shading and these 
letters were written out m thirty lines of twenty 
letters each Eieh hue was divided into four groups 
of h\e letteis, and each group was dictated into the 
microphone m turn J he line were numbered, so 
that mistakes could be easily avoided The total 
time of transmission with instructions, was twenty- 
two minutes but it w is found that the code message 
itself could be taken down in eight minutes The 
picture was reproduced either by graduated dots on 
squared paper or on an ordinary typewriter, using 
letters of graduated size and making the line space 
equal to the letter space Recognisable reproduc- 
tions were made in from twenty to twenty-five 
minutes In the complete method a special type- 
wntei or *' dot writer ” is to be employed 

News has reached Copenhagen of the progress of 
Mr I ange Koch’s expedition to north-west Green- 
land The 2 itnes reports that Mr Koch wintered at 
Upemmk on Bafim Bay and in March 1922 left for 
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Cape York where his survey began He continued 
his work to about lat 8^° N , but was foiled to 
abandon his project of charting Peary I and A large 
tractor proved very useful for transpiort, and easily 
pulled over snow a sledge loaded with food supplies 
and ten barrels of petroleum \fter several hundred 
miles it broke down and had to be abandoned Pro- 
gress then became difficult A bad epidemic of 
mfluen/a in the Cape \ork distrnt has caused such 
heavy mortality among the Fskimo that it is im- 
possible at piesent to start any' expedition from that 
base Mr Koch intends to return to Denmark in the 
course of the present summer 

Thp arrangements for the International Air 
Congress to be held in T ondon at the Institution of 
Civil t.ngineers Great George Street, I ondon, S W i, 
on June 25-30 are now approaching completion 
Ihe papers to be presentetl cover every held of 
aeronautical development and are thorouglily inter- 
nationd in character as contributions hive been 
receueil from America Belgium Denmark, France, 
Holland Italy Spam and Swtden among other 
countries in addition to Great Britain Applications 
for membership of the Congress will be accepted up 
to Saturday June g \ number of visits to various 
Govt rnment experimental and research establishments 
and Roval Air 1 orce Stations h ivc been irranged and 
several of the leading aircraft and engineering firms 
have expressed their readiness to receive members of 
the Congress at their works Communications re 
garding the Congress should be made to the Inter 
national Air Congress I ondon 1923 at 7 Albemarle 
Street London W 1 

Bulletm 54 S issued by Messrs Watson and Sons 
(Electro-Mcdical) Ltd , Sunic House, 43 Parker 


Street, Kingsway, London, W C 2, is a descnptive 
hst of second hand X-ray and electro-medical appar- 
atus which the firm has for sale Complete units for 
X-ray work are offered in addition to numerous ac- 
cessories such as induction coils,’ CooUdge filament 
transformers, mercury interrupters X ray tubes, 
r screens, and so on 

The Medical Supply Association, Ltd of Gray’s 
Inn Road, London, now supply “ Radio Wave ” re- 
ceiving apparatus of all kinds, from a " junior " 
crystal set, up to a “ Radio-Wave Plutocrat ” re- 
ceiver with a range of 300 miles Modern radio sets 
are now so simple that no special education or skill 
IS required to work them Some of the sets also can 
receive the roughest usage without damage The 
receivers made by the Association are of the approved 
type and the valve apparatus supplied is fully licensed 
The lengthy hst given of radio parts in their catalogue 
inll be welcomed bv amateurs 

Messrs Longmans and Co have in the iffess for 
appearance m their series of " Manuals of Telegraph 
and Iclephone rngineenng,” "The Inspection and 
Testing of Materials, Apparatus, and Lines,’ by 
h L Henley which will describe the methods em 
ployed in the British Post Office m the inspection and 
testing of supplies of the various materials used in line 
construction cables, telephone and Morse telegraph 
instruments and furnish the inspector with a basis ol 
sound information upon which to form a judgment in 
those cases where electrical mechanical, or chemical 
tests are either not available or are not conclusive 
In the same publishers’ " Rothamsted Monographs on 
Agricultural Science ” will appear ‘ Manunng of 
Grasslands for Hay ’ by Dr Winifred E Brenchley 
of the Rothamsted Experimental Station 


Our Astronomical Column. 


iME Diamlikrs or Saturn s S^tfelitfs — ^Major 
P H Hepburn contributes a paper on this subject 
to B A A Journ for March The only one that is 
large enough to measure with a micrometer is Titan, 
for whuh Barnard and I owell agreed m finding a 
diameter of some 2600 miles say o 7* in arc Major 
Levin found 3500 miles by the eclipse of Rhea by 
Titan Aprils, 1921 probably the truth lies between 
the two For the other satellites estimates can be 
made (i) from the masses determined by H Struve, 
combined with assumed densities, and (2) from the 
stellar magnitudes of the satellites detemimed by 
Guthnick and at Harvard combined with assumed 
albedoes In practice each method was found to 
help the other , it was established that all the smaller 
satellites must have small densities, not much greater 
than that of Saturn itself which is J of the earth’s 
density or o 7 of water In particular, Mimas must 
have both low density and high albedo, and Major 
Hepburn suggestecLhalf seriously, that it might be 
a gigantic snowban he had m a former paper 
suggested that the Ring might be composed of ice 
crystals The vaRies of the diameters considered 
most probable are Mimas, 300 miles, Enceladus, 
450 , Tethys, 700 , Dione, 800 , Rhea, 1000 Data 
are lackmg for trustworthy estimates ol Hyperum 
and lapetus As Jupiter’s satelhtes have aim low 
densities, some colour is given to the old suggestion 
that the outer parts of the solar system are built of 
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less dense materials than the inner parts It will be 
remembered that the inner satellites of Saturn are 
much the smallest bodies the masses of which have 
been deternuned gravitationally, hence determination 
of their densities throws new ught on our knowledge 
of that of small bodies generally Bodies that have 
never been in a molten state might well have mter 
slices between their particles which would be filled 
up m a molten condition 

Annu AIRE DB l’Observatoire Royal de Belgique 
1924 — Publication of this well-known Annual was 
suspiended during the Wax, but the present volume 
is a very successful effort to make up for the lost 
veais It begins with the ordmary calendar, astro 
nomical and tidal information for the year, all given 
in great detail, and then follows a full summary ot 
astronomical progress since 1915 , thus Wolier s 
monthly sunspot numbers are given for six years 
they show a clearly defined maximum in the middle 
of 1917 The stages m the dissolution of the great 
eclipse prominence of May 1919 are fully illustrated 
A full account is also given of work on the polarity 
of sunspots the magnetic field of the sun, and 
Einstein^s theory, and the discussions to which it 
has led There are, in addition, tables and detailed 
accounts of planetary, cometary, and stellar work 
dunng the six years dealt with The volume is thus 
very useful as an index and guide to contemporary 
astronomical progress 
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Researc 

Daiing thf Hi brfw L\o1)us irom Fgapt — I n 
the April issue of the Fortnightly lierirw Dr H K 
Hall attempts to estimate the value of the recent 
Startling discoveries in Egypt but lie defers a full 
appreciation until next winter s work ind an examina 
tion, which must be protracted of the objects in the 
tomb More dehnite conclusions arc reached by 
Mr Arthur Weigall in tiu I mpirt linned) for M ly 
He identdies the 8o ooo ‘ unclean people whom 
Manctho says that one of the Pharaohs deported to 
the east bank of the Nile, with the heretic Aton 
worshippers Thus arises the question of the Hebrew 
exodus which tradition his issoeiated with Himeses 
the Great the best known of the Phtraolis But 
it more probably occurred m the reign of Tut in 
khamen 1358-1350 b c and this is corroborated by 
the Karnak inscription whieli stites that he was 
employing Asiatic slaves in his great work of rt 
building the temples ruined by Akhnaton a result 
which raises the question of the conncMon of Hebrew 
monotheism with the earliest known monotheism of 
the Egyptians It is also interesting to note tint 
lutankhainen m the same inscription spiaksof Egypt 
as being plague-ndden in his reign 

Fiints in Maita — In the Mav issue of Man Miss 
M A Murray desctibes the results of excavations at 
a group of rnegalithie ruins of Borg cn Nadur, over- 
looking the little harbour of Fort bt George which 
forms part of the great bay of Marsa bcitocco on the 
south-east of Malta During the excavation of this 
site last summer about thirty slone implements were 
found under the pavement west of the dolmen I hey 
include three spccimms the appcaiaiicc of which 
suggests that they are part of an apjiaritus for 
producing fire Throughout Malta flints of this kind 
generilly rtiognisable by the fiet that they contain 
no cutting edges and hav e a characteristic senii-ein ul ir 
hollow on one side, when the slone had been struck 
by the steel, arc often found Until the list lifty 
years or so flint was imported into Malta from bicily 
for hre producing purposes, and during the Wir when 
there was a shoitagc of matches these flints came 
into use again, and were sought for m the fields where 
they had been throw n aw ly The fluits found at Borg 
on Nadur may have formeel part of such aionsignnu nt 

Civil ISAIION AND PuiMIllVL Pi 01 1 LS — Mr H 
Balfour in his presidential uidress delivered before 
the Folklore Society published in Folk Lore, vol 
xxxiv No I, discusses the results of the expedition 
to the Naga Hills, Assam whence he has returned 
with a rich store of material for the Ihtt Hivcrs 
Museum In his address he discusses the danger 
of interfenng with the institutions and customs of 
primitive tnbes ‘ To root up old - established 
indigenous trees and plant in their place alien sub 
stitutes to which the soil is unsuited is a useless 
and unproductive work and equally futile and 
unprofitable is it to abolish ruthlessly old-established 
beliefs and practices, and to endeavour to replace 
them with imported doctrines and customs, which 
have developed under totally different conditions 
and which merely puzzle the natives without en- 
lightening them ’’ In the districts most exposed to 
foreign influence — that of Christian mi->sionarie8 and 
that of the Bengalis — he noticed ‘ marked evidence 
of a comparative lack of that virihtv alertness and 
zest which I had observed in the more eastern 
districts, and the partial atrophy of these qualities 
is certainly correlated with the loosening of the gnp 
upon traditional customs and ritual I firmly believe 
that the comparative inertness is mainly the outcome 
of change of habit consequent upon contact with 
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h Items 

alien peoples and alien cultures Ihese conclusions, 
uiivcd at by a smgularlv eompetent anel symjiathetic 
observer demand the attention of all British officers 
pi aid m control of primitive races 

Hi n Si-AWAiiR Dili 10 a Dinofi agfli air — 
Another instance of discoloration of the set by a 
Dinoil igellate is recorded by K Hirisika (Annot 
Aool Japan \ Art 15 Dee lozz) In December 
102 1 discolor ition of the water m ( okasho Bay 
Japan was observed and w is found to increase until 
by J in nary 10 igzz, the entire bay' presented “a 
deep bloodv or a chocolati colour which continued 
to the end of 1 ebruary vvhen it beg in to diminish, 
and by the middle of M ireh had disappeared The 
dipth to which the discoloration exteiuled was from 
three or f lur to six feet 1 he organism i new species 
of Liinoflagcllate of the genus Gymnodiniiim, seemed 
to migrate diurnally according to the temperature 
and intensity^ of light the colour of the water being 
deepest in the afternoon 1 he luthor st itcs that 
the cliseoloured sea water was highly luminous 
Japanlsl Marinl Irkiaiis — T Kabotiraki 
(Jomn (oil Sei Imp Univ Tokyo, xliv Art 3 
Sept i<)22) gives an aecouiit of the anatomy of the 
three m irine triclads known from japan 11 imely 
Proctrodtb lactea Stummeria trtgunocephala and 
Pctaplana Itinub The former two live beneath 
stones but the last named occurs abundantly on the 
cephalothoracic appendages mil on the gill books 
of / tmulus longtiptna is 4 to b mm long and 
alioiit 1 mm broad and usually milky white J he 
author concludes a brief discussion of the integument 
with his opinion that the liiibcllanaii epidermis is 
homologous with the cuticle of the trematodes and 
he regards the rh ibdites as the equivalent of gltnd 
secietions and is being of use to the worm in securing 
liKid as well as 111 oflence and defence He states that 
all three wo’-nis are very sensitive and they usually 
move to a dark pi ice and th it even on a slight 
shock they stop instantly contract, and remain im- 
mov ibli Eetoplana is not a par isite an 1 causes 
no mjiirv to the 1 imulus on which it occurs it In es on 
the fragments of food left over by the I.imuhis and 
hence is a commensal It lays its eggs on the gill 
lamella! Appended is i note on the elissification of 
the m irine triclads and a key to the gem ra 

SoMF ANrARciic Crustacfa Ihe latest in the 
senes of rejiorts on the British Antirctie (Terra 
Nova) Fxpedition (Zoology vol iii No 10), 
published by the British Museum (N ituril History), 
IS by Prof W M fattersall ind deils with the 
Crustacea of the order Mysidacea Ihe usual but 
indefensible grouping of these with the very different 
huphausiacea under the name bchuopoda ’ is here 
abandoned In iddition to the purely antarctic 
collections the report deals with a large amount of 
material obtained during the winter cruises of the 
lerra Nova olf the north of New Zealand A review 
is given of all the known antarctic Mysidacea and it 
is pointed out that they were all taken in deep water 
and form part of the cold water fauna which is found 
in the depths of all the oceans The httoral antarctic 
species if any exist, are still unknown So far as the 
evidence goes, however, the distribution of the group 
supports Regan s delimitation of the Antarctic Zone 
1 rom New Zealand only three adeejuately described 
species of Mysidacea have hitherto been known In 
this report the number is mcreairfid to fifteen of which 
eight are described for the first time Seven of the 
now species belong to the genus Tenagomysis, to 
which only two species had previously been referred 
This genus is only known from New Zealand and the 
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Auckland Iblands. The Terra Nova albo collected a 
few species in the Atlantic of which one, obtained 
off Kio de Janeiro is especially interesting It is 
referred to 1 ^ ina’s long forgotten genus Promysis, 
with which Hansen s Uromysis is identified The 
other two species of the genus are from the East 
Indian Archipelago but the seeming discontinuity in 
the distribution may be obliterated by further research 
Boiany at the Carnecie Ri search Stations — 
The Carnegie Institution maintains two special 
research lalwratoncs, it Tucson Arizona and Carmel, 
California, where desert and coastal vegetation are 
readily studied but in addition as Year Book No 21 
of the Carnegie Institution of Washington shows its 
workers arc far more widely spread In the Depart- 
ment of Botanical Research, under the general 
direction of Dr W T MacDougal fundamental 
reseaichts by H A Spoehr and his collaborators arc 
being earned out upon photosynthesis and respiration 
Some of this work has been published in full since the 
issue of the Year Book, as Carnegie Ihiblication No i 
325 (Studies in Plant Respiration and Photosynthesis | 
Washington hebruary IQ23) Space only permits 
the mention of the following points from the brief 
summary in the \ ear Book, which is packed with 
interesting facts ami views laevulosc is not found to 
be so readily used in respiration as glucose an 
explanation of the increased diastatic activity of 
leaves kept in darkness is found in the increased 
produi tion of ammo acids ind their effect on diastatic 
action respiration and photosynthesis are found to 
be strikingly mter-dependent and affected alike by 
changts in various external fictors Chemists as 
well as botanists will be interested in the methods 
developed by Dr F A Cajaro for the quantitative 
estimation of small amounts of the separate sugars in 
mixtures of glucose laevulose sucrose ind maltose 
these methods depend upon oxidation under stan- 
dardised conditions and upon estimation of cupric re- 
ducing power Dr W T MacDougal s work upon per- 
meability leads him to consider lipms and pentosans 
as important constituents of the plasma membrane 
the effect of different kations upon permeability is 
being considered from this jxiint of view with m any 
new experiments in progress to elucidate the puzzling 
phenomena of antagonism Many ecological in- 
vestigations by 1 orrest Shreve are in progress, and 
W t innon has been studying the evapiorating power 
of the air and of the plant in South Africa Dr F E 
Clements directs another group of researches One 
notes studies of the water cycle of the plant, of 
vascular conductivity by Prof J B Farmer’s method, 
and the effect of sap movement upon bud develop- 
ment this work has supplied no evidence for the 
once very popular assumption of an inhibiting factor 
released by actively growing buds 

New Fossil Iurtle from Arizona — Attention 
was ncently directed (Nature, March 31, pp 443-4) 
to the remarkable assemblage of vertebrate remams 
collected by Dr J W Gidlev m the Pliocene of 
Arizona and to the promise of further information 
concerning the reptiles C W Gilmore now supplies 
the description and numerous figures of a new fossil 
turtle from that district (Proc U S Nat Mus , vol 
1x11 , art 5) h%nosternon aruonense, n sp , the first 
extinct representative of the genus m America, is 
most nearly alhed to the recent K flavescens (Agassiz), 
which, with one other of the eight living American 
examples, is said to range into Arizona 

Mftf orological Stations in High Latitudes — 
The U S Monthly Weather Review for January con- 
tains an article by Sir Frederick btupart, director of 
the Meteorological Service of Canada, on the above 
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subject, which formed a presidential address given 
before the American Meteorological Society at Boston 
Mass , on December 30 1922 The author, while 

acknowledging the furthering of meteorology when 
aiding commerce and finance suggests that ditti 
culties arise in granting funds for the equipment of an 
out of the-way Arctic station although the latter may 
materially improve weather forecasting In the early 
days of forecasting in Canada and the United States 
tht weather services were handicapped by the lack of 
data from the North This great want has more 
recently led to the establishment of stations in 
Iceland and Spitsbergen, and still later in Jan Mayen 
Island The Alaskan stations are said to have been 
of the greatest use for forecasters in the United States 
and Canada Reference is made to the influence of 
radiation during the winter months over the land 
areas of Siberia and northern America which leads to 
the formation of high pressure and intense cold while 
in some winters the low pressure of the North Pacific 
tends greatly to modify the pressure distribution m 
northern America and in these cases mild winters m ly 
be looked for In some winters the Siberian high 
pressures extend across as one system into Amenca 
and great cold waves sweep southwards The stiidv 
of the dominant anticyclomc and cyclonic conditions 
seem so full of promise that the author emphasises 
augmenting the number of stations in the Arctic zone 
The study of the conilitions in high latitudes would 
help also to a better understanding of the severe 
storms along the Atlantic steamship routes 

History of an Oil-Well — Probably few 
individual oil-wells are of sufficient technical apart 
from commercial importance to warrant their being 
the subjects of communications to learned societies 
Yet the paper read by Mr A E Chambers to the 
Institution of Petroleum 1 cchnologists on April 10 
dealing with one of the earliest largest, and most 
celebrated wells m Mexico, namely, Potrero No j 
constituted not only in interesting but also a valuabh 
dissertation on a matter of more than mere local 
importance Mexico in regard to oil production, is 
a country of surprises its wells, even if not alw i\ s 
big producers, at least provide plenty of variety botli 
in behaviour and m the problems they present 
during development and production Not the least 
of these problems is that connected with salt water, i 
particularly formidable one at the present tunc 
1 he well under discussion was no exception Situated 
m Vera Cruz State 50 kilometres N W of Tiixpam 
it was brought in as a gusher at the end of 1910 and 
not got under proper control till Match 1911 Ihenci- 
forward it produced oil until 1914 when, after develop 
ing extensive seepage areas in its vicinitv, it ca^ht 
fire owmg to lightnmg, in August of that year This 
fire was not finally extmgiiished until early in Aptd 
of the following year, when the well started producing 
again and continued till the end of 1918 Emulsilna 
tion set m in 1919, and this closed the history of tht 
well During this chequered career it produced no 
less than one hundred million barrels of oil and tht 
technical difficulties which had to be overcome m 
connexion with its control were of no mean magnitudf 
considering the fact that dnlling methods in thost 
days were somewhat crude compared with present-da > 
practice The oil originally produced was of an 
asplialtic base, sg 0931 at 60° F The pressuit 
(closed well) amounted to 825 lbs per square inch 
Its ultimate appearance in the storage tanks was as 
an emulsion having a s g of o 979 and containing 
54 per cent of salt water In this departure it un 
fortunately foreshadowed the behaviour of man\ 
more recent wells in Mexico a feature the significanw 
of which has latterly been so widely debated 
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The Rockefeller Foundation’s Gift of the Institute of Anatomy to 
University College, London 


''PHF erection of the new building for tin. Depart 
A inent of Anatomy whith also proviiles an 
extension for the Department of Physiology of 
University College, T ondoii completes the scheme 
for the devUopincnt of the building lor tin 1 icullv 
of Medical Sciences whii h had long been contemplated 
The proposil was first deftnilcly formulated in 1907 
on the initiative of Prof k. H Stirling who took in 
active part in collecting the money for the erection in 
1908 of the Department of I’hysiologj which w is 
opened in 1909 by the Itight Hon K B (now 
Viscount) Haldane The generosity of the late Mr 
Andrew C irnegie made it 
possible m igii to add to 
the e vstern end of the Insti- 
tute of Physiology a building 
to house the Department 
of Pharmacology, which was 
formally opened on Decern 
ber 4 of that year by Sir 
Thomas Barlow prtsidtnt 
of the Itoyal College of 
Physicians When the War 
seemed to base distroyed al' 
hope of any inimedi ite com 
letion of the original scheme 
V the addition it the 
western end of a building to 
house the Department of 
Anatom> the ]?ockefeller 
Foundation became .iwarc 
of the difhculty and offered 
to provide the meins for 
comuleting a scheme which 
harmonised with its idcaK 
in medical education It 
was eager to give some 
stnking expression of Amen 
can friendship to the British 
Empire and was ilso anxious 
to enlist the help of the 
British medical ‘thools in 
Its great schemes for the 
promotion of the well being 
of mankind throughout thp 
world ” 

The Kocktftller lounda 
tioii has long recognised how 
much the well being of man 
kind is dependent on the 
advancement of medical 
knowledge and on the 
training of men who can spread the bcnelits of this 
knowledge among their fellow creatures mil to this 
end has spent large sums not onh in the United 
States, but ilso m South \mcnca and ( hina for the 
establishment of medii al schools in which research 
and the education of medical men sliould go haml in 
hand 

At the en<l of 1919 two representatives of the 
Rockefeller Foundation D' Wickhflc Rose general 
director of the International Health Boaid, and Dr 
Richard M Pearce adviser in medical education to 
the Foundation came to Europe to inciuire into the 
methods, problems and needs of medical education 111 
this country and on the Continent While in London 
they were miorined of the new developments in 
medical education which had taken place there under 
the stimulus and with the financial helj) of the Board 
of Education This development consisted m the 
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estibhshmcnt <it scveial of the medical schools of 
chmcil uiiils m UK (heme surgery and gv n ecology 
\\hi(.h wtre stiited by whole timt teaebtrs so that 
these subjects could be tr< itcd like tin cognate 
scientific subjicts the professor hciiig able to devote 
ill his working hours to teat lung and rcse inh without 
being obliged to undertake jirnate practice 1 his 
mnotation < specially excited the iiiteicst of the 
represent itivcs of the Rockefeller Found ilion since 
tilt Foundation had already playtd a large part m the 
cncour igemcnt and cudowmtiit of this system of 
mttlual cdut itioii m America 


Ihc essential ftature of the ststem is the close 
CO operation between ill departments concerned m 
the medical curriculum It is ncogaiscd that medi- 
cine ind surgery cannot idvaiicc except in associa- 
tion with other depaitmcnts hitherto rtgartled as 
more purely scientific — in p irticular pathology 
anatomy physiology and bio chemistry 

At I nivtrsitv C ollcge l^rs Rose and Pc arce found 
i hospital which h ad been founded for the e? press 
purpose of medical education They found also 
activ e and well equipped institutes for the study of 
some Vanclies of medical science and dehmte plans 
for the completion of the whole scheme of medical 
education as soon as the necessary funds were avail- 
able Thus m the College there was fair provision 
for phjsiology pharmacology-, and bio-chemistry, but 
no proper facilities for teaching and research m 
anatomy, embryology, and histology In the clinical 
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feubjectb of the curriculum while medicine and surgery 
were represented by the whole-time professors at 
University College Hospital, there wss a lack of beds 
devoted entirely to the work of these units, and the 
accommodation for research into the chemistry of 
disease was deficient , there was no provision at all 
for scientihe investigation and teaching in midwifery 
and the diseases of women Plans for remedying 
these g ips in the scheme were ready , the only thing 
necessary for the realisation of the scheme was money 
The representatives of the Rockefeller 1 oundation 
were impressed with the possibilities of the scheme 
for the creation of a complete and scientifically 
equipped School of Medicine which had been worked 
out bv the College and Hospital Medical Schcxil and 
reported favourably thereon to theRockcfellcrrounda- 
tion As a result of their report the h oundation 
decided not only to place at the disposal of Ilniversity 
College sufficient funds for the realisation of the scheme 
formulated in icjoy but also to provide the additional 
endowment recjuired to maintain the increase in 
staff which the scheme entailed At the same time 
the Rockefeller foundation made an even larger 
gift to University College Hospital Medical School 
for the jiromotion of the work of the clinical units 
Ihe new building provides adeciuate accommoda- 
tion and ecjuipment for the study of anatomv and the 
prosecution of research It also gives tangible 
expression to i wider conception of the scope of 
anatomy which will now include histology em- 
bryology experimental embryology and neurology, 
the study of animal movements by cinematography 
radiology and anthropology and in fact the study of 
man in the widest interpretation of the term his 
evolution structure and the history of his move- 
ments 

The completion of the biiikling for the three 
closely allied sciences of anatomy physiology and 
pharmacology represents Ur more than the mere 
provision of accommodation and eouipment for 
teaching and research in anatomy and of an extension 
of the physiological laboratories It is the expression 
of a fai reaching scheme of co operation involving on 
one hanil the closer correlation of teaching and 
research in anatomy physiology and pharmacology, 
and on the other the linking up of the work done in 
the faculty of Aledical Sciences in the College with 
that done in the Medical School of University College 
Hospital Moreover the new building is a permanent 
symbol of the bond of sympathy that unites Britisli 
medicine in a common aim with the medical schools 
of Amenca and with the Rockefeller foundation 
By housing the departments of anatomv (wnth 
histology, enibrvology, and anthropology) physiology , 
bio-chemistry and pharmacology in one Institute 
with a library and staff room in common the way has 
been prepared for a closei co-operation between 
teaching and research in these subjects than has been 

f iossible hitherto The new anatomy building is 
inked by means of a tunnel passing under Gower 
Street with the Medical School of University College 
Hospital and it is anticipated that this physical 
avenue of communication will facilitate a freer inter- 
course between the workers upon the two sides of 
Gower Street to their mutual benefit 

The extension of the department of physiology 
affords ampler provision for teaching and research in 
experimental physiology and makes i+ possible for 
Prof Starling to remam in the College as f oulerton 
research professor of the Royal Society, even though 
he relinquishes the Jodrell chair of physioldgy and the 
directorship of the Institute which he created 

Of the five floors in the building, the lowest is 
devoted mainly to practical work in anatomy, that is, 
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dissecting and radiography , the next floor to teaching 
accommodation and museums as well as to anthropo- 
logical inv estigation , the third and fourth to research 
in anatomy, histology, and embryology and the top 
floor to teaching in microscopic anatomy A basement 
contains the heating chambers, coke cellars, tank, and 
specimen rooms 

The building designed by Prof F M Simpson, 
facts Gower Street and has a frontage of 154 feet 
exclusive of the end gateway which gives access to 
the south quadrangle At the back it joins the 
physiology building On a level with the students 
entruice from the south ijuadrangle are the large 
top-lighted dissecting room, with prosectonum and 
annexe the X ray rooms, injection room workshop, 
and cloakrooms for men and women students 

1 he rooms for the X-ray examination of the living 
subjet t and for the study of X-ray plates are near 
at hand so that the students may be able when 
dissecting any region of the body to correlate the 
X-ray ajipe irance w ith what they see and handle in 
their dissections The X-iay equipment the chief 
features of which are mentioned later m this account, 
has been superintended by Major Charles E S 
Phillips, who his spared no trouble 111 devising the 
best possible means fbr teaching anatomy by 
radiography 

The mam entrance from Gower Street is at the 
groiind-fleKir level and leads by an oak-panelled 
vestibule to the hall and central staircase which 
serves all floors On the ground-floor are the museum 
and preparation room, lecture theatre, fitted with 
the latest Zeiss epidiascope, demonstration theatre, 
ami rooms set apart for teaching and research in 
anthropology 

On the first floor are the medical sciences library 
and periodical room oak-panelled with a book-store 
.idjoining flu room for the lecturer m the history of 
medicine the private room and laboratory for the 
professor of anatomy, the dean's office, and a series of 
risearih rooms including a laboratory for compara- 
tive neurology In the latter will be housed a collec- 
tion of neurological preparations, the nucleus of 
wlmh consists of sections made by the late Dr Page 
May and bii Victor Horsley and others presented 
by the Central Institute for Brain Research in 
Amsterd im at the instanci of Dr Ariens K ippers 

On the second floor are located the research labora- 
tories for the professor of embryology, and a lecture 
room seated for about ninety students with an 
apparatus for the projection of histological prepara- 
tions Also on this flcxir arc situated a small chemical 
laboratory, a laboratory for research in experimental 
embryology and the micro photographic and dark 
rooms, while two rooms provide accommodation for 
collections of preserved matenal and microscopical 
preparations Prof J P Hill has made a very nch 
collection of mammalian embryos, and aims at 
making as complete a senes as possible of human 
embryos For research in comparative embryology 
the Institute offers unique opportunities 

The mam students’ laboratory for microsamical 
anatomy is situated on the third floor It affords 
accommodation for about ninety students Adjacent 
to the laboratory are the preparation room, the 
research laboratory for the assistant in histology, 
modelhng and aijuanum rooms Accommodation 
for keeping live animals is also provided on the third 
floor, and provision has been made of facilities for 
expenmentsd embryology and for the study of 
degeneration effects in the nervous system ’ 

In a room set aside for the cinematographic study 
of animal movements, there is to be installed a 
cinematographic apparatus (so-called ultra-cmema) 
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designed by M Nogues, of the Mdie> Institute of 
Paris, by means of which it is possible to take up to 
300 photographs per second of moving objci ts J Ins 
IS perhaps the bist method of analysis of rcflcK 
movements and niusiular idjiistinents, such as those 
of posture In presentation such moieincnts cm 
be made to occupy ten to hfteen tinus tluir normal 
time Heavy electric leads arc ciriied to this room 
so that brilliant lUiiminition by irc or incrcurv 
lamps may be employed while the flat roof is 
admirably adapted to the purpose of tun inatogr iphy 
in summer 

The X ray department is tc|uipped uith the latest 
type of apparatus for radiography m all its niedital 
branches Facilitns arc [irovidid for ripul work as 
well as for the study of movement and anatonmal 
structure as revelled by the litest X rav teihniqiu 
of the day The power unit consists of a lo kw 
transfoimer X ray set which supplies entigy to tin 
X-ray tubes either when working from btlow oi 
above the operating tiblcs or wlun ustd toi fluoro- 
scopy , and amngemints art madi when by tin 
portable trolky control may be tonncctid cither it 
a position near the tabhs or at a scpirite w ill plug 
adjacent to the ttuorcscfiit sen ( mng-sl ind at tin 
far end of the room 

One of the X-riy opi rating tiblcs is lilted with 
automatically moving plate tariurs bencith the top 
which itself IS hinged so as to render the tube Ixis 
and diaphrigm mechanisms readily aiitssiblt Hit 
other operating table is fitted with a UotUr Ihicky 
grid and is the second table of the kind that h is 
come to this country from the I nittd Slitis \s 
well as a large screening appar itiis tli« re is a ht ivy 
typo tube stand for gciunl ust ind i number of 
minor accessories \pparatus for the spuiil radio 
gr^hy of the head is also piovided 

The high tension ov erhead lords an made of nukel- 
plated tubing of sufficient diamctci to reduce tin 
formation of i^roni to a minimum and i high 
tension switch actuated by strings strvis to connn t 
the transformer terminals with the set of leails 
required for each apparatus as desired The juo 
tection of all engaged in the work of thi department 
has been carefully provided for, and striy radi ilion 
prevented from entering adjacent rooms by a covir- 
ing of lead six feet high upon the walls The k id 
sheet carefully lapped at the joints is hidden bene ilh 
stout boarding which serves to absorb the soft com- 
ponent of any secondary radiation which may be 
produced from the lead by stray radi ition The 
floor is covered with rubber An adjoining d irk 
room and large viewing room, together with a plite 
store, completes the department 

The installation has been earned out by Messrs 
Watson and Sons (Electro-Medieal) I td London 
who not only did the work of equipping the X i ly 


rooms, but also gave Major Phillips the benefit of 
till 11 cxperictue in designing X ray apparatus 

Ihe Rockefeller fiift has also rcmlered it possible 
to cffc( t ccrl un much-needed alterations and ex- 
tensions in the fkp irtmcnts of bio chemistry, pharma- 
cology ind physiology On the ground floor the 
gcneril bio chemu il laboratory icctives an extension 
bcliind the an itomy the itrc prov idmg additional 
pi ices foi idvanced students m bio-chemistry Ihc 
biocluimtal research liboratories are also enlarged 
by t iking m the whole ground floor of tlu pharma- 
cology building providing m this way two additional 
rest ire h Iiboritoncs and a private room for the 
jiroftssoi of bio-chi mistiy In ph irrii icology further 
acaimmodation for rest irch is provided bv dividing 
the present ph irmaeology lecture theatic into two 
lalioratoiKs The pharm icology lectures vvill be 
dtlivinel m future m the physiology theatre I his 
depirtmcnt receives alsei two extra labeir itories on 
the second floor of the physiology biiikling in com- 
pensatiem for the giounel floo: 1 iboratonessuiieneleicd 
to biei chemistiv 

V large part eif the first sceeitid aiiel tluid lloois 
ot the building connieting the present Institute of 
Phvsiology with the Institute of An itomy is used for 
mete ising the labor itory aeeommodatioii for re seal eh 
in physiology 

t one eriiing the irehitcctnre the Gower Stieet 
front IS entile Iv in I’ortl ind ste m the back portions 
ill Xricsov brick with stone dressings to niiteh the 
eMsting phvsiology atiel phaniurology buiklmgs 
Ihc llooi of the (iissecting reiom annexe anel pio- 
sectoiium IS eif white niosuc and the w ills of white 
gli/ed buck On the corrieleirs is i strip three feet 
wiele eif ejuai ter inch cork carpet with margins of 
winte Urri//o in the bisement ind of oak or pitch 
paic em other tloois A dado of terri//o with green 
jiinels anel white frimcs runs up the wheile of the 
staire ise ind along the sieles ot the principal cornelors 
I lilt tloois eif most of the working-rooms aic cement 
covcretl with linoleum Ihc stejis and 1 indmg of 
the St urease arc oak on com rctc with iron b ilustraeic 
inel the museum, hbrarv, ptnodicil room ami 
1 ntrance v estibule from C o\\ er Stree t liav e oak floors 

A jiissengcr lift runs from the basement to the top 
of the biiileiing serving all fioois, ind lund-peiwer 
lifts are puivided from the injection room deiwn te> 
the tiiik room and fniin the tank room up to the 
arim \c of the dissecting room 1 in whole of the 
building IS steel frmie construction 

It is of interest that the heiuse in which Chailcs 
Darwin began the compilation of the notebooks lor 
his Origin of Specie s is only foiu deiors away Irenii 
the new building, and it is hoped that eventually upon 
this site will be bililt a Darwin Institute of Anthro- 
pology and Biologv which w ill worthily commemorate 
the greatest of English biologists 


Applications of Physics i 
T^HE ceramic mdustnes forraecl the subject of the 
fourth of the serieis of lectures on “ Phvsics in 
Industry ’’ which are being given under the auspices 
of the Institute of Physics and the lecture was giv en 
^ Dr J W Mellor on May g at the Institution of 
Electrical Engmeers Sir J J Thomson president 
of the Institute, was in the chair Elmnnating such 
applications of physics as are common to other 
industries. Dr Mellor dwelt only on specific applica- 
tions of sound, light, heat, electricity and magnetism 
and mechanic^ science in the manufacture of pottery 
and glassware He made it clear that, while in these 
industries much has been done to utilise physical 
pnociples and knowledge, there remains a very wide 
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field in which present practice is crude and un- 
scientilic ind where all the help which the physicist 
can give is needed to replaci obsolete rule-of thumb 
procedure by methods which are exact, efficient and 
trustworthy 

Up to date manufacturers are following with keen 
interest the vanous attempts now being made to 
produce a mode of illumination to imitate natural 
fight for the matching of coloured glazes under 
artificial light 13 usually difficult and sometimes 
impossible In one example quoted where the colour 
oi a nickel-blue tile had to be imitated, it appeared 
that the copy was green in gas-light and blue m day- 
light Many chrome colours which appear green in 
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daylight are crimson, pink or purple in gas or electric 
light During the War blue lamp bulbs were needed, 
but they had to appear blue when illuminated by the 
glow of a red hlament Had absorption spectri of 
colouring oxides been available much nioiuy and 
labour spent in fruitless experiments would have been 
saved 

It was due to the measurements made b> physicists 
on the indicts of refraction of sm ill crystals that the 
two crystalline forms of silica were detected and the 
knowledge of the transformations has plictd the 
whole manuficturc of silica bricks on a souml 
scientific foundation Recent work on X-ray spectra 
promises shortly to do for the hre brick m inufac- 
turer what a knowledge of indices of refraction has 
done for the silica bnck ni innfacture 

Applications of magnetism b ivc been but partially 
explored Due problem that has been almost solved 
IS the separation of particles of metallic non from 
clay slip A system of electromagnets made by the 
Rapid Magnetting Company is ingeniously amnged 
so that if the magnets cease to work the dirty slip 
will not pass into the purihed slip Success however 
has not yet been attained in removing particles of 
cupriferous pv rites from fire days 

The physicist engineer sptciahsing in heat problems 
has an illimitable held for his knowledge and skill 
Dr Mellor estimates that in bring biscuit ware only 
2 per cent of the fuel is usefully employed, although 
the processes of bnck hnng are much more efficient 
Another sines of problems awaiting solution is 
connected with the drying of clays ind clay ware 
where senons losses occur owing to the development 
of drying cracks unless an inordinately long time is 
illowed It appears that little progress is possible 
until tlic physicist has worked out the distribution of 
w itcr in the interior of a drying mass of clay and he 
will obviously hive to take mto account the relation 
between the surface of the drying solid and the 
humidity of the surrounding itmospherc 

Dr Mellor referred to the studies of the thermal 
strains in ' ideal kilns upon which Prof Lees is 
engaged later it is hoped to apply these results to 
actu il kilns and he expressed the wish that Prof 
Lees would pass on to consider contraction strains 
set up during the uneven drying and firing of special 
shapes rile results of such an investigation will not 
only explain why some shapes fractiiri and others do 
not, but they will ilso indicate to the designer of 
chemical and sanitary appar.ituo furnaces and coke 
ovens the sh ipes to be avoideil on account of the 
narrow margin of safety in manufacture and use 
Numerous interesting problems relating to the gram 
of clay await solution It appears, for example that 
the particles can be oriented differently so that the 
drying and firing contractions arc different in different 
directions Ihen there is the plasticity of clays to 
be studied and indeed the whole problem of the 
hydrostatics and dynamics of liquids with an in- 
definitely large number of particles in suspension 
Akin to this are the colloidal problems — ^now ever 
with us — but for some unaccountable reason which 
he ascribed to chance. Dr Mellor preferred to label 
this branch of his subject as chemistry and not physics 
Electricity is usefully employed in high tempera- 
ture testing work, and also for crucible fiyrnaces, 
but a satisfactory electric furnace for firing pottery 
has not yet been evolved, and m any case the cost 
of power 18 here a paramount consideration Dr 
Mellor indicated the novel problems connected with 
the effects of convection currents of hot air that 
would have to be solved if electrically-heated fur- 
naces or kilns came into use The conditions are 
quite different from those m gas- or coal-fired furnaces 
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In conclusion Dr Mellor referred to the physical 
problems connected with the glazing of pottery 
Ihc governing condition here is that the thermal 
expansion of glare and body should be the same 
Dat i so far obtained have not taken sufficiently into 
consideration the complex adjustment of glaze and 
liody for example, there is the tensile strength of 
the glaze to be considered, as well as the rate at which 
the glaze attacks the body and the effect of solution 
of the body in the glaze and its coefficient of expansion 
Ihc lecturers statement of the case for much 
closer CO oper itioii betwet n the ceramist ind the 
physicist than has hitherto obtained was forcible and 
convmcmg 


The Meteorology of Scott’s Last Journey 

''PHE Hillev lecture for 1023 was delivered at 
^ Oxford on May 17 bv Dr G C Simpson, the 
director of the Meteorological Office who took for 
the subject of his lecture The Meteorology of Scott s 
I ast March ' 

The polar party left Hut I’oint on November 3 
iQii and first traversed the Barrier where it experi 
enced a remarkable dailv variation of temperature 
In spite of the fact that the sun was continually 
above the hon/on varving only from 10’ ibove the 
southern hori/on at midnight to about 30' ibove the 
northern horizon at mid-day the regular daily 
temperature variation on cloudless days reached 
the enormous value of 20 b This necessitated 
travelling by night and resting by day Several 
serious blizzards were encountered 

It is now clear that the Barrier blizzard is extremely 
local being confined to the western half of tlie Barrier 
During ten months with simultaneous observation 
it Framhcim — Amundsen s winter quarters in the 
cast — and it Cape Evans in the west winds of more 
than thirty miles an hour occurred during 30 per 
cent of the time at Cipe Evans and only 2 per cent 
at Framheim This is due to the fact that when the 
pressure is higher over the Barrier than over the 
Ross Se i the air tends to flow from the Barrier north 
wards to the sea, but is deflected to the west by the 
eirths rotation The edge of the western pliteau 
extends like a wall 8000 feet high for more than a 
thousind miles along the west of the Barrier and of 
the Ross Sei Tins prevents the air moving freely 
to the west with the consequence that the air-flow 
from the whole of the Barrier is concentrated in the 
west and moves northward with high velocity giving 
rise to the familiar blizzard 

When the polar party was at the foot of the Beard 
more Glacier it experienced a serious bliz/ard which 
gave the greatest snowfall ever recorded in high 
southern latitudes The cause of this bad weather 
was the formation of a deep depression over the Ross 
Sea which produced a great now of warm air from 
the Ross Sea to the south of the Barrier 

On reaching the plateau, low temperatures wert 
experienced During the hve weeks that Scott and 
his party were on the plateau the mean temperaturi 
was 19® F , with a maximum of - 3° F , and a 
mmimum of - 30” F As they descended from tlu 
plateau, the temperature at first rose in the normal 
way, but while the party was still on the glacier a 
great change in the weather occurred From thi" 
date — February 11 — until March 20, extremeh 
abnormal conditions were experienced There wa'' 
little or no wind, the temperature fell rapidly to tlu 
neighbourhood of -40° F and ice ciystals wen 
deposited from the cold air upon the surface whicli 
acted like sand on the runners of the sledge These 
thirty-nme days were the deciding factor ui the fate 
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of the party “ We all associate Scott s disaster with 
the terrible Barrier blizzards, and in the end a bli/zard 
did prove fatal but at this time a blizzard a succession 
of blizzards would have been the salvation of them ill ’ 
The temperatures experienced by Scott on the 
south of the Barrier were between 10“ ind zo" 1 
below the normal for the time of year In these 
conditions the returning party struggled on becoming 
weaker and more dispirited every d ly On March lO, 
Oates made his heroic sacrihce in order to give his 
companions a chance of safety Ihcn it last— on 
March 20 — the blizzard did come But it cime too 
late, and continued too long When it commenced 
the party h ul fcxid and fuel enough to reach the 
dep6t at One Ton Camp only eleven miles away but 
as the blizzard continued to rage day ifter day the 
fuel was useil and food consumed 

" There is little doubt that this blizzird removed 
the cold stagnant air and the conditions over the 
Barrier became much better for sledge trivelhng 
But it was too late by the time the blizzml ccistd 
every man of tiie polar pirty had pisseel avvav and 
in doing so had left a record and created a tradition of 
which cv cry Fnglishman IS, intl always will be proud 


Movements of the Earth’s Crust 

)ROr HANS SlILLE of Gottingen has issued 
under the title of " Die Schrumpfung dcr Enh 
(Berlin Borntraeger price is 8(/ ) a lestredc 
given to his university, in which he aptly reviews old 
and new theories as to the effect of the earth s con 
traction on the features of the surface He holds th it 
the conception of a general contraction towards the 
interior is well founded but there are many ways in 
which it may become manifest by wrinklings of the 
outer crust He finds that what (1 K Gilbert styled 
" cpcirogt me (now written epirogcnctic ) mov e 
ments the sinking or uplifting of the crust over wide 
areas are more in need of explanation than the folding 
of mountain ranges which has been difltrenti ited as 
‘ orogenetic The rhythmic pulsation however that 
causes mountain-building to occur simultaneouslv and 
even catastrophicallv over the whole earth presents an 
unsolved problem Prof J Joly has suggested in i 
recent lecture (Natukl May 5 p 603) that the heat 
generated by radioactive minerals accumulvtes at 
intervals of some millions of years and so causes i 
catastrophe Cooling of the uplifted layers by their 
being brought into proximity with the overlying o< cans 
starts a new era of quiescence 
We mav ask, with an equal sense of adventurous 
speculation, if the pulsation may not be still more 
nmordial and connected with the beating of the last 
eart of an undivided universe Prof btille keeps iis 
from any such rash imagining , but he points out that 
the facts of orogenetic episodes are opposed to the 
uniformitanan doctrines of von Hoff ind I yell which 
are applicable only to the intervals between great 
crustal foldings Epirogenetic movements occur 
during these intervals, and characterise the epoch 
m which we live On the whole, the earth loses 
heat by radiation faster than it acquires it by con- 
traction , in this remark we recognise an adhi rence 
to views that some geologists regard as quite old- 
fashioned 

Prof Stdle’s ten pages of " Anmerkungen ’ are almost 
as readable as the text of the pamphlet, since he adds 
to a wide range of references critical observations 
on many of the opinions cited Ho remarks that 
Wegener’s epochs of continental drift do not coincide 
with those in which orogenetic movements actually 
^curred In these notes the author writes, as others 
have lately done, " Thetys " for Suess’s well-chosen 
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name letliys possibly by a confusion of Thetis 
daughter of Nereus, with the wife of Okeanos lord 
of the great outer seas A Sander s rev lew of 
liastrophism and earth history (Geo/ liundichau, 
vol 13 p 217 November 1022) should be lead in 
connexion with Stille s memoir Its author con- 
(liuks similarly in favour of the contraction-theory, 
but regards epirogenetic movements is not necessarily 
very slow I ikt Stillc he points out that we are 
moving a little way back to the views of the 
catastro])! lists 

The Steel Works of Hadfields, Ltd 

Visii or II R H iHF Prisci or Wai i s 

M Utlf scientific interest is ittae heel to the visit 
paid by H R H The Prince of W dcs to the 
works of Messrs llielhelds at Sheffield on M ly 29 
when he stirteel up the new 28111 rolling mill 
whieh his been mstallcel at the firms 1 ist Hecla 
weirks This maiks in important phase in the 
transition from war tej peace proeluction of this great 
esf iblishment the he let eif which is Sir Robert 
Hadfielel, whose diseejvcrv of manganese steel m 
18S. mav justly be s uel to have einginated the 
dfvilopment ol modem allov steels Ihc new 
reversing 28 in blooming and timshing mill is 
imi<iuc m several respects having been desigiuel 
to (ltd satisfietonly with steels of speeiil nature 
ind m parlieul ir it is equipped with all the neci ssary 
imorovements and 1 ibour saving devices to obtain 
the most economical production Ihe mill motor 
his a in eximum rating of ii Ooo horsepower and 
IS supplied with current from a flv wheel motor 
generator set the cast-steel flywheel of which is 
11 ft <) in in diameter and 30 tons m wcigjit Ihe 
mill motor is eipvblc of being reversed from full 
speed in one eiireclion to full spet el in tlie other 
three tion in tliree or four setonels The rolls are 
28 111 in di inieter and from 0 ft o in to 7 ft long 
being imnufaetured bv Messrs lladfield of their 
special forced steel and the mill is eipablc of r filing 
lym stiuare ingots weighing 2% cwt and reducing 
them to 2j in squire billets at one heat It will 
elso be used for rolling special alloy steels and rads 
up to their heaviest sections end 5j ft long in 
m ing inese steel 1 he rolling plant leecssones are 
all eif the most modern type, me ludmg the necessary 
ipjfii inees lor special treatment of m inganese steel 
Ihe whole works show that British engineering is 
([uite eapibk of designing manufacturing and 
running rolling mills and other steel plants second 
to none in the world In addition to the 28 in mill, 
the rolling plant also meludes 11 in and 14 in mills 
for rolling round md square b.irs of alloy and other 
speeid steels 

An interesting ft Uure of the Prince of Wales s 
visit wis that he cast his tiwn portriit on a plaejue 
or medallion 22 m in diameter of Hadfield manganese 
steel Ihe medallion was designed bv Mr S 
Nicholson Babb who his several sculjiturps in this 
vears exhibition of the Royal Academy In the 
course of his tour the Prince was shown a number 
of exhibits illustrating the seientitie work of the 
Hadheld Research Department These included a 
complete equipment for all branches of the mechanical 
testmg of iron and steel and the latest apparatus 
in use for iron steel and fuel analysis, and oil testing 
The scientific instruments used m the exact control 
of the heat treatment of special steels were also 
shown, and it is of interest to note that at one time 
no less than 15,000 pyrometer readings per week 
were taken in the works in the various sted making 
and treating departnn nts A demonstration was 
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also given of the effect of low temperature on the 
propel tics of steel Other interesting research exhibits 
included furnaces and methods of testing refractories 
also apparatus for testing the electrical and magnetic 
properties of steel and its mtcrographic structure 
A visit was paid to the firm s expienmcntal proof 
butt in vihieh arc developed the large calibre pro 
jectiles for which Messrs Hadficlds are notable 
Exhibits of historic il interest included old metal- 
lurgical books from the viluable collection of Sir 
Robert Hadlield and a number of ancient iron 
specimens from Egypt, India etc The Prince was 
also shown the original small transformer made in 
1003 of the low hysteresis steel invented by Sir 
Robert Hadheld which material on the authority 
of Ur r D Yensen has since saved the world a 
sum equal to the cost of the Panama Canal 

Technology and Schools 

'■PHE Association of Teachers m Technical 
^ Institutions held its annual conference on 
May 21 at Leicester The new president, Mr W R 
Bower ol Huddersfield Technical College, delivered 
an address on the position of technical education 
in the course of which after quoting with approval 
the views on this subject expressed in the Board of 
rducations Draft Regulations of iqiy for Continua- 
tion fcchnic il ind Art (oiirsts he dcscnbeil the aim 
of tethnicil teachers as ' to blend education with the 
life and work of the people 1 he special character- 
istii of their method is to bring education by means 
of part time courses not only to the hoims of the 
people, but also into their workshops and ottices 
( ompanng their work with university work he s iid 
Our principal function is to develop charicter viul 
mentality by means of higher education amongst 
the many the university should be more concerned 
with the individual and his fitness to become a 
specialist of the first order , their successes so far 
have been in letters mathematics and science 
rather than m technology even if physicians and 
lawyers are included imongst the technologists 
Ihc principal problem of technical education is 
“ the satisfaction of the ambition of the young adult 
as a scholar a craftsman ind a citizen 

Among other matters touched on in the address 
were the increase since 1859 of the number of 
students in technical institutions from 500 to nearly 
a million and science courses in secondary schools 
Dabbling in technology is strongly condemned 
as IS the pi inning of school science courses for 
direct connexion with possible university courses or 
advanced professional study On the other hand 
close correlation with the work of the local technical 
cxillege IS commended Mr Bower also referred to 
the imminent prospect of publication by the Burnham 
Committee of a list of technical qualifications of 
teachers to be deemed ecjual to degrees — a prospect 
regarded with mingled feelings by the teachers, who 
foresee excessive stress being laid on paper qualifica- 
tions It was stated th it the source of supply of 
prospective technological teachers is to be found 
only in industrial districts The admission of 

advanced technical students to share in post-graduate 
and research work in universities even when they 
do not hold the ordinarily pre-requisite degrees, 
was mentioned and it was maintamed that this 
concession would be of considerable benefit to the 
universities 

A resolution was passed by the Conference pressing 
for a committee of inquiry with the view of correlating 
technical education with education generally 
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University and Educational Intelligence 

Abfrdeen — Prof Matthew Hay has resigned the 
position of Medical Officer of Health to the City 
of Aberdeen, which he has held for thirty-five 
yeirs 

Cambridce — Mr S M Wadham Christ s College, 
his been reappointed as senior demonstrator m 
botany It is proposed to confer an honorary M A 
degree on Mr H F Bird 

I ONDON — A course of four free public lectures on 

Tropical Hygiene ’ will be delivered by Dr A 
Balfour of the Wellcome Bureau of Scientific Research, 
at St Bartholomew s Hospital Medical College on 
June rz 14 ig and zr at 5 o’clock 

Notice is given that the election of a Sharpev 
physiological scholar will shortly take place The 
scholarship which is of the value of 200/ is for 
one year but renewable tenable in the department 
of physiology at University College Applications, 
with particulars of academic training and list of 
publications if any must be sent by at latest June 
23 to the Secretary of University College, Gower 
Street W C i 

Manciilsilk — The Court of the University has 
approved of the institution of a special diploma in 
bacteriology This is the first diploma m this subject 
instituted in this country and the courses of instruc 
tion which candidates will be required to attend 
before presenting themselves for examination are 
dcsignetl to supply a thorough training in tht general 
principles of the subject, together with advanced 
courses in one or more special branches Graduates 
in medicine and in science of any approved iiniv'ersity 
mav enter for the course ind the svUabus has been 
designed to meet the requirements of medical gradu 
ates who wish to qualify for bacteriologiial posts or 
to obtain a special knowleilgt of medical bacteriology , 
and of graduates m science who desire to take up 
some branch of bacteriologic il work The diploma 
will be awarded to candidates who, after graduation 
III science or in medicine have attended the prescribed 
courses over at least one academic year, satisfied the 
examiners in the written and practical examinations, 
and presented a satisfactory thesis on an approved 
subject It is hoped that the action of the University 
in instituting this new diploma will meet the needs 
of a considerable number of post-graduate students 
for whom no adequate provision has hitherto been 
made and will help to supply efficiently trained 
bacteriologists for the numerous posts for winch they 
are now required 

A NUMBER of research studentships are being 
offered to university graduates by the Empire Cotton 
Growing Corporation and will be awarded m July 
next The studentships, which are each of the annual 
value of 250I plus certain extra allowances, are 
intended to provide oppiortunities for additional 
training m scientific research bearing on plant genetics 
and physiology, entomology, physics, etc , or for the 
study of those branches of tropical agriculture which 
may be of service m agricultural admimstration or 
in mspection in cotton-bowing countries A student- 
ship IS offered by the British Cotton Industry Research 
Association to candidates having special knowledge 
of physics, engineering, or techmeal technology 
Accepted students must be prepared to spend the 
pencsl of their studpntship at the West Indian 
Agricultural College, Trinidad, or m some otlier 
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abroad selected by the Corporation 
pai^culars of the studentships and forms of apphca 
-fjtw ^which must be returned by at latest June i8) 
may be obtained from the Secretary The Fmpire 
Cotton Growing Corporation Millbank House Mill 
bank, SWi 

The annual report of the University of London 
University College Committee (1022 23) reuirds 
SW^rtant developments in several directions The 
new Rockefeller building for anatomy histology and 
embtyology and the engineermg budding including 
the Charles Hawksley hydraulics laboratory liegun 
m 1919 are neanng completion and will be ready for 
occupation in October A new department of chemi 
cal engineering will shortly be established The 
student enrolment abnormally swollen durmg the 
three years following the War showed a decrease of 4 
per cent in 1921-22 but has since then remained 
steady on January 31 1923 it was 2513 The pro 
portion of post graduate and research students (16 
per cent ) is very high The undergraduates were 
distnbuteid in 1921-22 as follows arts 58 per cent 
science 19 mediane 13 engineering 8 law 2 The 
number of students from abroad — 318 — is very large 
Of this number 100 were vacation course students of 
whom 33 were from France 15 from Holland 12 from 
Scandmavia and 10 from Switzerland There were 
id8 students from India 27 from tl e Umted States 
23 from S Africa 26 from Japan 30 per cent of 
graduate and research students were from abroeui 
including 54 from India The evening work of the 
College mainly of a post graduate character is 
steadily increasing so that the buildings are now open 
five evenings a week Free public lectures by the 
provost 15 professors and 20 other mcmlers of 
the college staol and by 29 visitors were attended by 
more than 6000 persons the approximate aggregate 
number of attendances being 13 500 


One of the most important events in the history 
of higher education in Belgium according to the 
president of the administrative council of the Univer 
sity of Brussels was the decision of the government 
last June to grant a subsidy of one million frat cs to 
each of the two free or non state universities — 


Societies and Academies. 

I ONDON 

Lmnean Society May ro — Dr A Smith Wood 
ward president in the chair — Piul Kammerer 
Breeding expenments on the inheritance of acquired 
characters (see Nature M vy 12 p 637) 

Physical Society May ii — Dr Alexander Russell 
in the chair — -J H Jeans The present position of 
the radiation problem (Guthne lecture ) Classical 
dynamics arc in conflict with experience with respect 
to tlie radiation problem The discrepancies suggest 
that the laws of Nature must be discontinuous To 
explain the i bserved nature of black body radiation 
Planck propounded the quantum theory m the 
hands of Bohr it soon became apparent that the 
piantum theory contained also the clue to the hne 
spectrum Einstein s hypothesis of light quanta 
appeared to possess obvious advantages but has 
had to give way before the destructive rntieism of 
l-xirentz ind others ind the direct exjienmcntal test 
of ( I Taylor The different methods of inter 
change of energy between matter and ether or radia 
tion may tie classified as sub atomic at imie and 
mass transfen. Typical of the first is the emission 
or abs qition of radiation by a Bohr atom of the 
second the motion constituting heat in a solid 
and f tl e third the transmission of momentum 
occurring when a beam of radiation f ills upon the 
surface of a perfect reflector Physical and chemical 
trinsfers take place by quanta while mechanical 
transfers tike place according to the classical laws 
A] plying the gener il principles to i special problem 
the ease of the exchange of energy between a free 
electron e and a field of radiation Y it seems probable 
tl it no exchange of energy can occur A conception 
m regard to this which was used by Linsttm m 1917 
appears difficult to mterpret except on the view tlutt 
clcctne forces are a manifestation of a sub universe 
more fine grained than anything we have yet 
imagined 

The Faraday Society May 14 — Sir R Robertson 
in the chair — E P Perman and H L Saunders 
Ihe vapour pressures of concentrated cane sugar 
solutions Few measurements have been made m 


Brussels and Louvam He cites the recent grants by 
the British Treasury to Oxford and Cambridge as j 
precedents justifying the acceptance of such patronage 
and asserts that far from being menaced the mde 
pendence of his university is remarkably strengthened 
-apparently because the ministers understand that 
a subsidy implies no title to exercise control over 
umversity ttochmg In each of these two umver 
Sities five chairs Imve recently been endowed for 15 

r ra by Mr Hoover s C R B (Commission for Relief 
Belgium) Educational Foundation Thanks to 
this endowment to a grant of 20 million francs from 
Bie CiW of Brussels and to gifts of several millions 
from the heirs of Ernest Solvay and their relatives 
thd Ecole Pol 5 *techmque of the University of Brussels 
i» now excellent^ equipped for traimng m Civil and 
efrctncal engineermg A subvention of 30 nulhon 
franqs from the Rockefeller Foundation has gabled 
medical school to modernise its seven years 
«ecwal cuttfculum rxme comprehensive courses 
m phyaics dod (dteailsfry being mcluded m the^arher 
PW the final year being reserved exclusively for 
wuss| work Of the 24 Americans studying m 
und® the Fondation Uuiversitaire 
bursae scheme 20 were last year at the 
of Brussels where also were 71 other 
^tudhhts mcluduig only one from Great 
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the case of concentrated solutions except at low 
temj eratures In the present obsci vations the con 
centra tions were from 10 per cent to saturation 
and the temperatures 70° 90° C The vapour 
pressure was measured directly the actual pressure 
being balanced against a column i f mercury The 
pressure concentration graph is not a straight Ime 
as in previous determinations by a dynamic method 
and the results are m harmony with Callendar s 
theory that definite hydrates are formed in solution 
The results also show that Babo s law holds for 
sugar solutions — ^E W J Mardles The elasticity 
of organogels of cellulose acetate The phenomena 
of the strain variable with time and partly reversible 
and the persistence of deformation and optical 
anisotropy have been ascribed to the formation 
with tune while under stress of a mctastable phase 
due to the alteied onentation of the molecules com 
posmg the complexes which have aggregated to 
form the gel structure The telatiou between the 
modulus of elasticity and concentration for the 
organogels of cellulose acetate is expressed (apptoxi* 
mately) by the expression E =AC" at higher con* 
centrations over himted ranges n decreases With 
fall m temperature The relation between log % 
and temperature is approximately rect&neor oii^ 
the range of temperature exanuned Addition m 
substances to the gel mainly afitocta the moduhik 
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in proportion to the change m the number ot particles 
which aggregate — A L Norbury Some experi- 
ments in the hardness and spontaneous anneahng 
of lead When Bnnell hardness tests are made in 
lead the ‘ tunc factor " is an important variable 
The load, therefore, has to be applied and removed 
almost mstantaneously and loads up to 300 kg 
only can be used with a 10 mm ball Loads were 
maintained for varying Icnrths of time and the 
results are mteroreted according to Meyer’s formula 
L =ad*, where I is the load d the diameter of the 
impression, and a and n constants It appears that 
the more annealed the lead the more the results 
are affected by the time factor With cold-hammer- 
mg, lead is spontaneously annealed at room tempera- 
ture, and the rate of anneahng increases with the 
amount of deformation, so that lead which has been 
severely hammered shows no mcrease in hardness — 
D Stockdale An example of polymorphism in an 
intermetalhc compound A study of the hquidus 
of the copper rich aluminium-copper alloys shows 
that the con^und CuiAl exists, but is unstable 
above 1015'’ C The compound can probably exist 
m two polymorohic forms — F C Thompson and 
E Whitehead Some notes on the etchmg properties 
of the n- and /S-forms of carbide of iron The 
transformation of iron carbide at 200® C has been 
studied from the pomt of view of the ctchmg properties 
The effects positive or negative, of numerous reagents 
are recorded The best reagent for differentiating 
between the two forms of Ccirbide was found to be 
potassium copper cyanide Incidentally the self- 
tempering of samples of white iron quenclied from 
below 300° C was confirmed 

Cambridge 

Philosophical Society, May 7 — Mr C T Heycock, 
president, m the cliair D Liveing The recupera- 
tion of energy m the universe — J E Purvis (i) 
Infra-red spectra (2) The absorption spectra of 
some organic and inorganic salts of didymium 
(3) The absorption spectra of solutions of benzene 
and some of its dcnvates at various temperatures 
(a) The absorption of the ultra-violet rays by phos- 
phorus and some of its compounds — E C Stoner 
A note on the electromagnetic mass of the electron 
— R R S Cox Chemical constants of diatomic 
molecules 

May 21 — P A MacMahon (i) The partitions of 
infinity (2) The prime numbers of measurement 
“M H A Newman On approximate continuity — 

i p Gabbatt The pedal locus m hyperspace — 
R Hartree On some approximate numencal 
applications of Bohr's theory of spectra — A G 
Thacker Some statistical aspects of geographical 
distnbution — J Walton On the structure of a 
middle Cambrian Alga from British Columbia {Mar- 
poha sptssa, Walcott) — F T Brooks and W C 
Moore On the mvasion of woody tissues by wound 
parasites 

Dublin 

Royal Irish Academy, April 23 — Prof Sydney 
Young, president, m the chair — Vf McF Orr 
Solutions of systems of ordmary Imear differential 
equations by contour integrals The writer starts 
with the equation where ^ is a poly- 

nomial of degree r The solution, subject to tine 
conditions that u itially x and its derivatives up to 
(r- shall have given values, may be wntten 

where the mtegrals with respect to X are taken 
round a contour which encloses all zeros of ^(X) 
NO. ^796, VOL. 1 11] 


Not only is this solution verified, but it is also 
obtained from the original equation This is done 
by changing the mdependent variable to t', multiply- 
ing across by integrating from o to t, 

multiplying across by dXjpM, and mtegratmg round 
an infinite contour Simultaneous equations are 
solved similarly 

Paris 

Academy of Sciences, May 7 — M Albm Haller 
m the chair — The president announced the death 
of Sir James Dewar, corresponding member of the 
genera] physics section — Henn Lebesgue The 
singularities of harmonic functions — M Mesnager 
Observations on a communication by M Sudna 
i^nl 23) — I Joubin The cruises proposed by the 
Office scientifique et technique des pftches dunng 
1923 A programme of the work proposed for the 
coming season on the Pourquoi Pas ? under M 
Charcot and on La 1 anche under M Ralher du 
Baty — M d'Oeagna Equations with four variables 
representable botii by simple and double alignment 
— C Depdrat and L Mayet The phyletic branches 
of the elephants — M Marm Moluard was elected 
a member of the section of botany, m succession to 
the late M Gaston Bonnier — Pierre Humbert 
Certam orthogonal polynomials — Paul Ldvy The 
stable laws in the calculus of probabilities — &rtrand 
Gambler Systems of superabundant points in the 
plane application to the study of certain surfaces 
— Jean Dufay The spiectrum of the nocturnal sky 
In the part of the spectrum studied (plate excludes 
the green and yellow) the light of the sky at night 
has quahtatively the same composition as sunh^t 
E Fichot The peculiarities of the ampludromic 
regime of open seas — S Rabinoritch The geo- 
metnsation of electromagnetic forces — Pierre Augar 
and A Dauvillier The existence of new lines, one 
a Sommerfeld doublet, excluded by the principle 
of selection, in the L senes of the heavy elements — 
Victor Henri The ultra violet absorption spectrum 
of the vapour of benzene chlonde A reproduction 
of the spectrum is given together with a diagram 
showing Its decomposition into groups and senes 
From the spectrum the molecule would appear to 
be asymmetrical — Mile 1 Curie and G Fournier 
The 7 radiation of radium-D auid radium-E The 
results are in good agreement with those found by 
Rutherford and Richardson In addition the exist- 
ence of a penetrating radiation due to radium-E 
has been established and its coefficient of absorption 
determined — Suzanne Veil The evolution of the 
molecule of chromium hydroxide in watei — H 
PiUbon The thermoelectric power of alloys For 
alloys not forming definite compounds the thermo- 
electric power usually lies between the values 
correspondmg to those of the pure metals, but the 
thermoelectnc power can never be calculated by 
the mixture rule Results for lead-antunony alloys 
are nven — M Aubert and G Dixmier The stability 
of alcohol-petrol, mixtures in the presence of water 
The results are summonsed m two diagrams sliowmg 
the effects of the gradual addition of water to alcohol- 
petrol mixtures, with special reference to the poipt 
at which separation into two layers takes place — 
M Sauvageot and H Delmas The possibihty of 
tempering extra mild steel at a very high temperature 
As tne amount of carbon m steel dinunishes, approach- 
ing pure iron, the cntical tempenng temperature 
rises rapidly, and comcides with the melting-point 
when me carbon is «. httle less than o 09 per cent 

S dth manganese o 33 per cent ) —Paul Mondain 
onval Eutectic pwnts in saline solutions —Robert 
Stumper The corrosion of iron in the presence of 
iron sulphide Experiments showing t&t irofi in 
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contact w^th sulphide of iron is more rapidly corroded 
when the sulphide is absent The action is 
electrolytic, since the presence of the sulphide m the 
same water was without effect unless the iron and 
the sulphide were in direct contact or connected by 
an iron wire — Pierre Johboia and Pierre Lefebvre 
Tlie dehydration of gypsum Gypsum heated m a 
current of dry air at varying temperatures gives no 
indication of the formation of the scmihydrate 
Cto the otlier hand, if heated in steam at 160“ C , the 
semihydrate CaS04 iH,0 is formed —Mme Pauline 
Ramart and J Blondeau The molecular trans 
formations accompanymg the dehydration of the 
primary a - a - disubstituted phenylethyl alcohols — 
MM Chaumeil and V Thomas Researches on picryl 
sulphide Study of the binary picryl tnnitroanisol 
sulphide — Raymond Delaby The action of the 
magnesium hahdes on the epibromhydnn of ethyl- 
glycerol — MM Bordas and ToupUin Specihc 
characters of the heavy oils of beechwood creosote 
The presence of ceruhgnol in these tars giving a 
blue coloration in alcoholic solution with lime or 
baryta, suggests that tlicsc heavy oils may form a 
suitable ingredient in the mixture used for denaturing 
alcohol — Maunce Piettre The estimation of humic 
and fatty materials in the soil by means of pyridine 
IVndine is an excellent solvent for humus Diluted 
with an equal volume of water it can be used to 
extract and determine the fixed and free humus in 
soil— Ch Mauguin The reflection of Kontgen rays 
on certain remarkable reticular planes of calcite 
The experiments described form a new confinnation 
of the hypothesis of W L and W H Bragg on the 
structure of calcite — I Cayeux The phenomenon 
of imprints in the Mesozoic iron minerals of France 
^ far as the oohtic iron minerals are concerned, 
the impressions may have been caused b> pressure 
alone, or by solution with or without pressure effects 
— Lfon Bertrand The r61e of the Provencal advance 
folds in the tectonic of the Maritime Alps — Pierre 
Bonnet The existence of the Coniacian in the 
Daralageoz massif (Southern Transcaucasia) — 
Aroerico Garibaldi Thyroidectomy and immunity 
A comparison of the results by various workers on 
tins subject leads the autlior to modify the view put 
forward by him in 1920 The removal of the thyroid 
causes an increased sensibihty towards substances 
foreign to their internal medium, but at the same 
time the defensive power of the organism undergoes 
a marked increase — M Ttffeneau and H Dorlencourt 
A new series of hypnotics, the aryldialkylglycols 
These glycols, of which phenyidiethylglycol, 
C,H, CH(OH) C(OH){C,H,)„ may be taken as the 
type, show marked hypnotic properties botli towards 
mammals ^l(H fishes These properties are due to 
the glycol group, and are strengthened by tn- 
substitution tliey varyi between certam limits 
with the number of carbon atoms in the molecule, 
and are modified by the relative positions of the 
substituting groups — Raphael Dubou Gyratory 
antilonesis — P Vignon The mimetism of the 
Pterochroza — ^Louis Route The peculiarities of the 
Rhdne basin with respect to its ichthyological fauna 


^ Washington 

MaHoiul Academy of Jcaencei (Proc Vol g. No 3, 
l^ch) — H S Reed A note on the statistics of 
cyclv growth The lateral shoots on a young 
dpdopt branch develop typically in three groups 
twmg the branch, and their size and number are 
(^test m the group nearest the proximal ewl of 
me ' branch The mean lengths of corresponding 
l»twat shoots are symmetrical about a mean for 
poop — R A MilUkan Stokes’ law of faU 
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completely 
proposed is 


corrected The form of Stokes’ law 


F = 


6iriiav 
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where F is the force acting v the velocity produced, 
v tile viscosity of the medium, //« is the mean free 
path over the radius, and A' is a factor which vanes 
theoretically from o 7004 to i 164 as, with decreasing 
density, //a changes from very small to very large 
values and allowance is made for a percentage of 
specular reflection at the surface of the oil The 
change m A' means physically a change from viscous 
resistance to resistance due to molecular impact 
Expeninentai values of A' obtained by the oil-drop 
method in several gases at varying pressures vary 
from o 864 to r 154 — C Barus Gaseous viscosity 
measured by the interferometer U-tube For air, 
a capillary tube is attached to the closed limh o* 
Ihc'tJ-tube containing air at slightly more than 
atmospheric pressure The displacement of the 
interference fringes decreases exponentially with 
time ind the decrease is timed over eouidistant 
sc, lie parts of an ocular micrometer Tlie value 
found for air in a heated room is o 000180 — T W 
Richards ConipressibiUty, internal pressure, and 
atoimc magnitudes Internal pressure is defined as 
the pressure exerted by the force of affinity Curves 
were obtained partly by extrapolation, for the 
pressure-volume relations of sodium potassium, 
chlorine and bromme reduced to a gram-atom basis, 
and the atomic diameters of these elements in the 
chloiide and bromide of each metal were computed 
The compressibility of the products calculated from 
these dati is said to agree with the experimental 
values The results are in accord with tljc theory 
that atoms are subject to different pressures in 
different chemical combmations, and their bulks 
depend on this and on tlie compressibility of tlie 
elements conccnied — J Kendall and E D Crittenden 
The separation of isotopes As applied to chlorine 
a solution of sodium chloride in agar-agar jelly is 
made the middle section of a tube used as an electro- 
lytic cell built in three sections each thieo feet long 
Between the anode and the chloride is a sodium 
hydroxide gel and solution and separating it from 
the cathode is a sodium acetate gel and solution, 
the latter containing acetic acid The boundary 
surfaces remain distinct because the chloride ion is 
preceded by a faster hydroxyl ion and followed by 
a slower acetate ion The sections of the cell are 
renewed as the boundary surfaces move so that the 
chloride ion eventually travels through about 100 feet 
of gel , no or zao volt lightmg circuit is suitable 
The isotopes, if of different ionic mobihties will 
appear at opposite end of the sodium chloride gel 
column It IS also suggested that since the discharp 
potentials of the isotopic chloride ions in any naturally 
occurring solution differ by o 03 volt, it should be 
possible to effect electrolytic fractionation — J W 
Churchman The mechanism of selective bacterio- 
stasis Acid fuchsiD at 45“ C appears to kill Gram- 
negative organisms, while Gram-positive organisms 
arc unaffected , gentian violet has the reverse effect 
A mixture of two sunilar dyes showing this selective 
bactenostasis may prove better for the treatment 
of mfectlon than either alone — H C Sherman 
An - mvestigation of the chemical nature of two 
typical enzymes pancreatic and malt amylases 
Malt amylase appears to consist of a coagulable 
protem and a proteose or peptone Deterioration 
w due to hydrolysis Pancreatic amylase is similar 
though less stable ui solution With both substances, 
hydrolysis was checked by the addition of ammo 
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activity of pancreatic amylase, the latter of which 
IS promoted when lysine and tryptophane are added 
mdicatmg that these acids are closely bound in the 
enzyme molecule as m typical protems — J Lotka 
Note on the relative abundance of the elements m 
the earth s crust Arranging the elements appeanng 
m the lithosphere hydrosphere and atmospnere m 
the order of the percentage m which they occur 
according to Prof Harkins s data some curious 
anthmetical properties of the percentages and atonuc 
numbers appear The results suggest that the earth s 
crust may be the product of subatomic disintegration 
of the nucleus on which it rests— S Lefschetz 
Continuous transformations of manifolds — J W 
Alexander A lemma on systems of knotted curves 
Every 3 dimensional closed onentable manifold inay 
be Mnerated by rotation about an axis of a Riemajm 
surface with a fixed number of simple branch pomts 
such that no branch point ever crosses the aniv-or 
merges into another — W M Smallwood The nerve 
net m the earthworm (prehmmary report) Struc 
tures considered to be nerve fibres pass round the 
cells in the circular and the longitudinal muscles 
of the body wall and each blood vessel appears to 
have a nerve net The nerve net tn the layer covering 
all the internal organs is very extensive onginating 
apparently in the body wall The nephndia appear 
to have a particularly good nerve supply 
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Medical Education m England 


I N a memorandum of nearly two hundred pages, 
addressed to the Minister of Health, Sir George 
Newman has reviewed some of the recent advances 
m medical education in England * The occasion is 
timely Nev'er before has there been such an urgency 
and expectation of reforms , never, as since the War, 
such general appreciation of the vast potentiahties of 
medical science in determining the society of the future 
There is no medical school in Britain but has felt 
remvigorated by the general sense of change and 
movement forwards Like the celestial shades, 
Benevolence and Gratitude, m fourguenieff’s amusing 
satire. Science and Practice have been made acquainted 
Of all the heav enly company they alone did not know 
each other before Congratulation is Jyee and happy , 
It is part of the new atmosphere of hope and fresh 
resolve 

Smee the publication of an earlier memorandum 
in 1918 “ there have been significant developments 
in Medical Education” in England, and medical 
education m England was, on the whole, ahead of the 
rest of the world already Probably this last is a fair 
summary of the facts a.s they are presented hero, not 
by Sir George Newman alone, but bv a host of industri- 
ous correspondents, in great wcaltli of detail, albeit 
from diverging points of view Darwin and Huxley 
among the naturalists, Shakespeare, Keats, and 
Wordsworth among the poets, are requisitioned to 
point the moral of Sir Clifford Allbutt, vvlio has said 
that “ at this moment it is revealed to us that Medicine 
has come to a new birth What is then this new 
birth, this revolution in Medicine > It is nothing less 
than Its enlargement from an art of observation and 
empiricism to an applied science founded upon research , 
from a craft of tradition and sagacity to an applied 
science of analysis and law , from a descriptive code 
ol surface phenomena to the discover> of deeper 
affinities , from a set of rules and axioms of quality 
to measurements of quantity ” 

The new knowledge came m almost bewildering 
succession — cell changes, toxins, immunology, asepsis, 
internal secretion, cardiology “ The medical man 
may now be, if he will, master of his fate ” , and we 
know that this jubilation is scarcely in excess or ill- 
founded We know that chemistry and physics have 
served the physiologist nobly and untiringly , that 
an enlightened anatomy, liberated from the narrow 
specialism of the dead-house, is rising to its old com- 
mand of all taological problems , that Bntish physiology 


> * KwoitAdvADoailn Medical EducuUon ill Ensluid" A Met 
addnwed to Mitalater of HmIUi by Sir George NewtoaD, Chii 
OScer ot tlie Miolf tty ot Health and o< tbe Board of Education 
H M. SUtiooery CMtca (923. ta 34. naC) 
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adds still to uoiequalled conquests ; that “ {ntegration*' 
m medicine has at least begun 
Why, then, should we turn from Sir George New- 
man’s remarkable document dissatisfied and oppressed ? 
It IS not primarily the wealth of medical knowledge 
that IS Sir George Newman’s theme, but the problem 
of student inheritance It may be true that "the 
most after all that can be accomphshed is to 
provide him with the tools of leanung in order that 
by experience he may become a reliable and effective 
workman ’’ It is true, if by " tools of leanung ’’ is 
meant something which, though vague, is posifavely 
and certainly immeasurably short of his ultimate 
attainment as a representative physician or surgeon, 
or an efficient general practitioner In the most that 
can be accomplished is room for widely divergent ideals 
and attitudes " Saence,’’ wntes Dr Bateson, “ 15 
not a material to be bought round the comer by the 
dram, but the one permanent and indispensable light 
in which every action and every policy must be judged 
The splendid purpose which Science serves is 
the inculcation of principle and balance, not facts ’’ 

Is this sentiment, so ingrained in the outlook of the 
man of science who necessarily looks forwards and 
away from the already known, a safe approach to the 
discussion of the adventitious and the merely academic 
in the medical curriculum ? Over and over again it is 
borne m upon us that the medical student is the venest 
beast of intellectual burden The biologist wntes 
Ihreatemngly that “if the medical man is not a biologist, 
he 13 nothing,’’ while it is admitted that "what is 
necessary is a widenmg of the basis, less imposition 
of details on the memory of the student, and an 
introduction to scientific thought and method ’’ In 
chemistry “ the amount of detail imposed upon the 
student in didactic lectures is still perhaps too great ’* 
Anatomy “ has been robbed of its heritage and reduced 
to the routme and detailed analysis of a scrapped 
machme, and the only goal has all too frequently been 
the examination test ’’ The past student of anatomy 
was “ overburdened with a muhiphaty of detail, 
weaned with bone classes and a hundred systematic 
lectures, and harassed by meticulous examinations 
for which he is driven to prepare himself by ‘ cram- 
ming ’ ’’ Even in medicine and surgery “the stud«it 
4S overfed for his size ’’ He attempts to leam, merely 
for examination purposes, much that is of Gtti^ vakje, 
yet falls completely to master the simpler kntmtedge 
And manipulations which may fall to his lot frequently 
^ How could It be otherwise when the prestige of fkmboa 
schools depends upon pass lists and distinction: and 

< mot by any means upon the “ mculcatioh of ^ ptinctple 
;knd balance ’’ which only hfe, “ nijirer overlool^ ei 
mistnke or makmg th^ smallest aOowahce fqr *8^^ 

, 8797. VQIh lllj 





ance,” can test ? Afoch aa the ot'some o#iiea>? 
deserves to be founded i|i the breadth and distinction ' 
and power to mffucnce of their teachers, that is thf^' 
case m scarcely one "At present, m spite of tihe 
reasonableness, high competency and goodwiff of the 
examiners, the system remams a shackle upon medical ' 
education ’’ ’ 

Sir George Newman offers two remedies fpr this 
malady The first is time and the natural order of 
events, a necessary element, doubtless, m every 
advancement The second is the acquisition of a 
more practical outlook throughout the traming of the 
student His science should be applied science We 
wonder whether the historical and, as it were, develop- 
mental setting in which Sir George Newman has cast 
his study has not misled him there Is the progress of 
medicine really an orderly progress as o£ one body? 
The point is sharpened by Prof Halliburton, to whose 
views the memorandum gives assent " I venture to 
think,’’ he says, “ that not infrequently the fault hes 
not with the physiological teaclier, but with the hospital 
physician The physician, after an inadequate 
study of the science of physiology in the remote past, 
may have lost all touch and sympathy with the science 
of to-day, may have sunk mto an easy empincism, and 
may be content to cloak his ignorance by sneers at the 
apphcation of scientific methods to practice ’ ’ Thought- 
ful students have themselves recognised (or suspected) 
that It was there the bottom fell out of their curriculum - 
They had been taught to expect too much from practice 
had confused applied science with the application of 
saentific methods Sir George Newman regards the 
I antithesis between the practical man and the inquiring 
man as false But it is not false It hes at the root 
of all the present difficulties of medical education 
The "chnical umt ’’ system — a genume device of 
integration— may do much to resolve it , but confusicai 
of thought in regard to it will prove the most dangerous 
obstacle to that great reform m medicme which now 
opens before us $0 hopefully 


British Coal^Miningr in tile War Period. 

The Bnhsh Coal-MtmHg Indusiry dmng the War By 
Sir R A S Redroayne (EcqUoanc and SochIiIm 
H istory of the Wotid War, British Senes, Published ^ 
on behalf of the Camtgie Endowment for Bnettx 
natioiud Peace.) Pp.xv+ 34 B, 0>xfprd • CIar«^4.' 
Press, Lond^t Oafofd University Press, 
lor art ’ ' ^ 
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4 lKf>eaded dunng the War, was mamtamed, must 
.necessanly be interesting, but it becomes even more so 
when, It IS told by one who himself played a leadmg 
part in this Strenuous work In no other way would 
it have been possible for the public to gam even an 
ins^t mto the elaborate and complex operations that 
were required in order to maintain the output of this 
indispensable fuel through the whole of that trying and 
anxious tune 

The mception of the present book is somewhat 
curious , it IS published under the auspices of the 
Carnegie Endowment for International Peace, in pur- 
suance apparently of a theory that the best way to 
prevent wars in the future is to explain all the details 
necessary to carry them on successfully Whatever 
may be thought of this proposition, it has certainly 
given occasion for the pubhcation of matter of the 
highest interest Sir Richard’s narrative is chrono- 


logical, the leadmg events of each year, so far as the 
subject of coal supply is concerned, being grouped 
together For much of what he has written he u and 
must remain the sole authority, but it can fairly be 
said that the descnption sounds very straightforward, 
fuid leaves on the reader's mind a convmcmg im- 
pression of impartial accuracy Coal control necessarily 
bulks veiry largely, and it need scarcely be said that 
Sir Richard wntes of coal control from the point of 
view of one of the controllers , it would no doubt have 
been an unmense advantage to have had a companion 
chapter written by one of the controlled The harrow 
appears to be remarkably well pleased with itself, but 
It IS just possible that the toad may not be quite so 
appreciative 

Sir Richard is of the opinion that upon the whole 
the coal control worked well , and although it has been 
' severely criticised m many quarters, the subject is so 
complex that it is difficult to see how any system could 
have been devised that would not be liable to many 
grave objections Sir Richard, indeed, almost hints at 
.wtibts when he pomts out, as he does m more than 
f one passage, that direct financial control trf the colhenes 
* might well have been avoided had it not been for the 
' ,^]^bulence, selfislmess, and disloyalty of one section of 
J the industry— the coal miners o£ Sduth Wales , he 
‘ to think that their attitude rendered direct 
t ^ absolutely necessary 

* ' ‘ Ih appointing ^e coal controller it was possibly 
^ to select *,man of business abiliiy and the power 


; of OtgipusatiOi and adnumstnufipn rather thrni pne 
^ '',^j>i»esscd' Of teehnicaj knowledge anS experience' in 
' ^ Opal productioh ; but pvex( though this «ay have been 
i^d policy, it was Ofrtaiply wi<w tp Jmve^^hoeen ior 
for the men wfih \vhom ^ ooUiety 
- »liMii^Wouid con|e #0 dfreqt contact, so many wh^ 




were unacquainted with mining matters When a 
colliery manager found that the representative of the 
coal control, to whom he had to state his case and to 
whom the decision even in matters of great importance 
appeared often to be left, was absolutely ignorant of 
the elements of the mining industry, he naturally lost 
faith in the Department, and the coal control fell mto 
disfavour, which could have been largely avoided had 
the subordinate executive of the coal control known 
more about coal mining It may possibly not be true 
that the colliery manager who asked for a new wmding 
rope 300 fathoms long was informed that the Depart- 
ment could not grant him more than 150 fathoms, or 
that a request addressed to the coal control for washed 
nuts was referred to the food controller , but the mere 
fact that such stones were lurrent shows well enough 
how little confidence the coal control department suc- 
ceeded in inspiring into the coal trade 

Necessarily, the doings of the coal control and the 
vanous sub-departments into which it was divided 
make up the greater part of the book, but probably 
to many readers the final chapter, in which Sir Richard 
summarises the economic history of the coal industry 
and gi\es the conclusions which he himself draws from 
this review, will be the most interesting At the present 
moment it is perhaps most important to point out that 
Su- Richard’s views have matured Since he gave his 
evidence before the Sankey Commission , he there 
carefully avoided expressing any decided views on the 
nationalisation of colhenes, and went so far as to say 
that in his opinion no man can say whether mines 
would be as efficiently run if they are centralised and 
run as a national concern as they are under present 
conditions Now he writes very differently “ Com- 
plete freedom of action for those engaged in the 
management is absolutely essential to the successful 
conduct of so highly organised and technical an mdustry 
as that of coal-mimng Where an industry has to be 
conducted under a great diversity of conditions the 
edicts of a central authority stand m constant need of 
modification as they are applied to particular cases 
Otherwise work will be conducted wrong-headedly and 
in defiance of matenal facts True as this is of all 
great industnal concerns, it is particularly so in the 
case of mining ” “ Whatever results may accrue from 

such a policy [i e nationahsation], from the record of 
observation I find great difficulty m believing that it 
would make for efficiency Even if nationalised 
control were not vetoed by the inherent physical 
difficulties pf the case, it would still have the dis- 
advantage of removmg from the industry the great 
energisuig forces of personal responsibility and in- 
itiative " 

If this hook did nothing eke than record m such 
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unmistakable language Sir Richard's adhesion to the 
views that have been expressed by practically every 
one experienced m the technical administration of 
collieries, it would serve a most useful purpbse at the 
present moment , but in addition it presents, as has 
been indicated, an inside view of one of the most 
complex of the various emergency adnumstrations 
developed by the stress of war conditions, and forms 
a document which no student of industrial economics 
can afford to neglect H Louis 


The Structural Units of the Body 
Emil Ftscher — Gesammelte Werke Herausgegeben von 
M Bergmann TJntersuchungen uber Amtnosauren, 
Polypeptide und Proteine 11 (1907-1919) Von 
Emil Fischer Herausgegeben von M Bergmann 
Pp ix + 922 (Berlin Julius Springer, 1923 ) 
241 2d 

A t the beginning of the twentieth century know- 
ledge of the nitrogenous constituents of the body 
lagged far behind that of the fats and sugars, and the 
information available as to the (omposition and 
structure of the various forms of protein was of the 
scantiest Within five years a complete change in 
this respect was effected as the result of the labours of 
Emil Fischer and his pupils— not only were the ton- 
stituents of the proteins almost completely identified 
both qualitatively and quantitatively, but also the 
artificial synthesis of most of the individual units was 
effected, and the first steps taken towards their coupling 
together to form polypeptides 
Fischer’s pioneer work on the amino acids, poly 
peptides, and proteins commenced just prior to his 
taking possession of the new laboratories in the 
Hessischestrasse, Berlin, aliout 1899, and dunng the 
next six years this was his mam work he republished 
his collected papers m 1906 Dr Bergmann has now 
collected the further publications m this series up to 
1916 they amount to a stately volume of 892 pages 
During the last few years of his life Fischer worked in 
the main at problems in sugar chemistry, but he always 
spoke of his intention to return to investigations of the 
proteins 

The papers reprinted in the volume before us fall 
naturally into four classes — ^the investigation of the 
individual ammo acids which form the units from 
which the proteins are built up, the synthesisjof poly- 
peptides of ever-increasing structural complexity from 
the amino acids, the investigation of the degradation 
products of protem hydrolysis, and the -study of the 
remarkable so-called Walden rearrangement of groups 
attached to asyimnctnc carbon atoms, which takes 
place durmg a variety of relatively simple chemipal 
IfO. Jt 797 , VOL. Ill] - - 


reactions ’The value of the collected papers as a work 
of reference is materially enhanced by a carefully 
prepared index 

Fischer’s work m these fields is in many ways topical 
not only of the man himself but also of the German 
method The problem was attacked thoroughly, 
methodically, and systematically, with all the re- 
sources of a great and newly-equipped laboratory , an 
adequate number of trained assistants were available, 
funds were not lacking, and the time of the professor 
himself was not too much occupied by routine and 
administrative work, which could be performed equally 
well by a less gifted individual Publication was 
prompt, and could be secured without that friction 
with editorial committees which is so destructive of 
enthusiasm 

In all, nineteen amino acids have been separated as 
products of protem hydrolysis Glycocoll was isolated 
so far back as 1820 by Braconnot, who obtained 
It from gelatin, together with leucine, which Proust 
had found two years earlier m cheese Oldest of all 
IS cystine, the only protem constituent containing 
sulphur m its molecule, which was discovered in 1810 
by Wollaston Fischer added proline and oxyproline 
to the list m 1901-2, and discovered the more complex 
diaminotnoxydodecanic acid in 1904 Hopkins and 
Cole isolated tryptophane m 1901 The ammo acids 
typify all classes of acids normal paraffins, aromatic 
analogues and their hydroxy derivatives, dicarboxyhc 
acids, heterocyclic pyrrolidine compounds, imidazols, 
indols, and lastly diamino substances They occur 
m the proteins as optically active forms, and have 
mostly been synthesised m this form 

Having fully characterised the ammo acids, Fischer’s 
next step was to devise methods of coupling them 
together, at first in pairs, to form what he named 
dipeptides, and afterwards m increasing numbers 
until a molecule approximating m complexity to the 
actual protem was obtained It will be evident that 
the number of possible isomendes of such compounds 
obtained by altering the order in which the various 
ammo acids are linked together is very large Thus 
for an octadecapeptide synthesised by Fischer fr6m 
15 molecules of glycine and 3 molecules of lysine there 
are 816 possible different methods of arrangement, 
Judging from the results of the analysts of the products 
of the partial hydrolysis of the natural proteins, they 
never contain long chains of a single ammo acid, but 
are highly complex, each following Imk in the qhain^ 
being a different acid In this respect there is n 
I resemblance to the fats, the natural compounds being 
fit the mam mixed glycerides containing several fatf^ 

! acid radicles. As a consequence the number of pdsaibte . , 
lOSomendes of a product having, the structure of esMthf 
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IS enormous When our methods are more refined, such 
mmor variations may possibly serve to explain the 
differences between the caseins derived from the milk 
of various animals and the highly specific behaviour 
of vanous proteins m immunity tests Of outstanding 
importance is the fact that the s>nthctic products are 
attacked by those enzymes which normally effect 
protein digestion Material is thus afforded for the 
systematic study of the fermentative processes in the 
organism, and it may be claimed that the chemist has 
gone a long wav to meet the physiologist on common 
ground 

The synthesis of the type protein may be s.ud to 
have been accomplished by Fischer, but the synthesis 
of an actual protein is quite another matter, and least 
of all will It ever be possible economically to make 
synthetic prolem at a price to t ompare with ihe produc t 
of the vegetable world Alike with sugar, fat, and 
protein, it is the problem of man so to increase yield, 
and maybe quality as well as quantity, as to provide 
a sufficiency of cheap food for our needs The apphe i- 
tion of chemical knowledge to agriculture and to 
horticulture m ever-increasing intensity is not the least 
important of our tasks 

At the moment of putting down this monumental 
work, with more than a pang of sorrow that its author 
has passed beyond, one cannot help the involuntary 
comparison with an entirely different type of chemist 
of our own race — Sir James Dewar Fischer, the 
patient, untiring observer and investigator in the 
organic laboratory, never allowing himself to deviate 
from his plan Dewar, all genius and impatience, full 
of danng an artist above all both in his science and 
his spirit E F Armstronc 


Actuarial Mathematics 

(j) Calculus and Prohabthty for Actuarial Students 
By A Henry (Published by the Authority of and 
oil Behalf of the Institute of Actuaries ) Pp vii + 152 
(London C and E Layton, 1922 ) 12s 6 d 
(a) Lt/e Canttngenaes By E F Spurgeon (Pub- 
hshed by the Authority and on Behalf of the Institute 
of Actuaries) Pp xxvii + 477 (London C and 

E Layton, 1922 ) 30f 

A /T ^ HENRY’S volume contains a course of 

J.VX differential and integral calculus, coupled 
wilh finite differehees, designed pnmanly to meet the 
requirements of actuarial students Stress is laid 
, throughout on the numencal methods with which 
achmnes are mainly concerned The treatment of the 
*' ' differential and integral calculus suffers ftora feck of 
” twour and would not satisfy a modem pure mathema- 
It contains nothing, however, likely to mis- 

! «0, 2797, VOL. IH] 


lead those whose mam mterest lies in the numencal 
apphcations 

The eight chapters on finite differences give all 
the most useful rules for interpolation, both direct 
and inverse A numerical example, to evaluate 
/(* 33333). given /(2 30103) = 200, /(2 32222) = 2IO, 
/(2 34242) = 220, /(2 36173)=. 230, IS worked out by 
four methods which lead to the same result, 215 442 
Such illustrations as this tend to increase the faith 
of a reader sceptical about the validity of the fonnul® 
The section on integral calculus contains a useful 
chapter on approximate numerical integration includ- 
j ing the formulae of Lubbock, Woolhouse, Simpson, 

I Weddle, and G F Ilardv A chapter on probability 
and a collection of examrlcs conclude the volume 
Mr Henry’s book is one whii h can be strongly recom- 
mended, not only to actuarial students, but to all 
whose work lies m the nuinern il ipplications of the 
calculus and finite differences 
(2) The second volume before us is issued as the 
“ official ” text-book on life contingencies It dis- 
cusses mathematicallv such subjects as mortality 
tables and their statistical application, probabilities 
of life and death, and all the usual t^pes of assurance 
and annuity A mortalitv table, on which the calcula- 
tion of assurance data rests, ls nccess.vffy constructed 
from experimental evidence it gives the number of 
people, among N aged n years, who may Iw expected 
to attain the age of « + v years The usual tables are 
(i) English life tables compiled from census returns 
and death registers, (2) tables compiled from the 
experience of British life offices, relating to the select 
class of lives with which the companies have dealt, 
and (3) such tables as Gompertz’s and Makeham’s, 
which are based on conjectured theoretical expressions 
for the functions occurring m a life-table 
Mr Spurgeon’s volume will now be accepted as 
the standard treatise, so far as the subjects with which 
It deals are concerned A reader possessing a fair 
working knowledge of elementary mathematics, in- 
cluding the calculus and finite differences so far as 
they arc contamed m Mr Henry s companion volume, 
should be sufficiently prepared to read most of it 
The arguments throughout the book are clearly pre- 
sented, and the theory is illustrated by many solved 
numencal examples— most of which involve usmg 
dau supplied by the tables 

We cannot help thmkmg that the notation adopted 
for some of the artuanal functions is unfortunate In 
certain types of mathematical work a multiple-suffix 
notation is helpful, but such symbols as 

present considerable difficulties to both pnnter and 
I Zl 
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reader It would certainly be desirable for such an 
intricate notation to be simplified 
The book ends with eighty pages of tables givmg 
the numerical values of certain actuarial functions 
accordmg to various laws of mortality 

W E H B 


Our Bookshelf. 

NutnUon de la plante utibsation des substances 
ternatres Par Prof M Molliard {Encychpidu 
Sctentipque Bibltotheque de Phystologte et de 
Palhologie vSgitales ) Pp 306 (Pans Gaston 
Doin, 1923 ) 15 40 francs 

In this volume the author has aimed at presenting, as a 
concrete whole, much of the scattered information with 
regard to the ultimate utilisation of the non-nitrogenous 
compounds produced by plants m the course of their 
metabolism Dealing in the first place with the diges- 
tion and migration of reserve materials, chiefly sugars, 
starches, and oils, attention is directed to the function 
of the various diastases, and to the mechanism of dia- 
static action It is concluded that diastatic reactions 
represent merely a particular case of the ordinary 
catalytic phenomena, the apparent discrepancies being 
explained by the colloidal nature of the catalyscr and 
the physical properties of the products resulting from 
the reaction Respiration, with its attendant pheno- 
mena of oxidation, is discussed in some detail with 
special reference to the function and mode of action of 
the oxydases Other oxidation processes are exempli- 
fied by fermentations induced by some of the lower 
fungi and bacteria, as in tlie production of acetic acid 
by various bacteria and oxalic and citric acids by 
certain Mucedincse The final chapters deal with 
fermentations which do not result in the fixation of 
oxygen, particularly alcoholic fermentation and intra- 
molecular respiration, together with the production of 
such substances as lactic and butync acid bv bacteria 
in the presence of the appropnate sugars The book 
thus provides a useful resume of the aspect of plant 
nutrition with which it deals 

■Matter, It/e, Mind, and God Five Lectures on Con- 
temporary Tendencies of Thought By Prof R h 
Alfred Hoernl^ Pp xui + 2is (London Methuen 
and Co , Ltd , 1923 ) 6r net 
Ihe five lectures in “ Matter, Life, Mind, and God ” 
present us with the mam tendencies of philosophical 
thought in respect of the great problems of philosophy 
indicated by the title Prof Hoeml^’s aim is to 
consider these questions synoptically, and he shows 
admirably how no one abstract pomt of view of a single 
science can be considered as having exhausted reality 
His treatment of the relations of science, religion, and 
philosophy, of the tendency away from a matenahstic 
outlook (he calls this chapter “The Revolt against 
‘ Matter ’ ”), of the order of Nature, of the nature 
and function of mind, and of religion and the 
meaning of “ God,” is fresh and stimulating The 
book sufiers from a certain difiuseness, which is 
perhaps inevitable considermg the wide range of the 
tendencies of thought which are consider^ in it , 
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and this fact is apt to mask the synoptic conclusions 
which the reader is expected to draw from it There 
are excellent bibliographies appended to each chapter, 
with notes as to the relevancv of works cited to vanous 
positions stated in the text 

Memories of Travel By Viscount Bryce Pp xiii 
+ 300 (London Macmillan and Co, Ltd, 1923) 
I2S 6d net 

From many notes of travel, written in vanous parts 
of the world, these sketches have been selected for 
publication They cover a wide range, Iceland, 
Poland, the Alps, Palestine, Siberia, North America, 
and the islands of the Pacific Slight as most of the 
chapters are, they were well worth publication Lord 
Bryce was a careful observer of Nature and had 
interests so wide and a taste in scenery so catholic 
that every land seems vivid before the reader’s eye 
His charm of style and ease of description make one 
overlook the occasional weakness in his geological 
explanations The chapter on Iceland, written in 
1872, gives a description of Icelandic scenery and 
peasant life that could scarcely be improved and yet 
It runs to less than fifty pages Vivid pictures of 
Tahiti, of travel in the Altai mountains, or climbing in 
Furope are equally fresh and interesting Even his 
“ catalogue of the scenery of North America ” is most 
attractive, although the whole continent is embraced 
in some two doren pages It is to be hoped that 
further sketches will be selected for publication from 
the wealth of matenal which Lord Bryce left There 
is ample room among works of travel for these de- 
lightful sketches 

The Appearance of Mind By James Clark M'Kerrow 
Pp XV + 120 (London Longmans, Green and 
Co , 1923 ) 6s net 

This is a first book by a young author It is a striking 
argument ably developed It is almost a common- 
place in philosophy to deny the reality, in the sense 
of substantial or causal umty, of the object of know- 
ledge, and to reduce things to phenomena Mr 
M'Kerrow holds that the notion of mind is even more 
misleading and less justifiable It must be de- 
subjectified in a way which even Hume did not succeed 
in attaining The immaterial principle which he 
would substitute for mind is “ viable equilibrium ” 
He denies that his theory is identical with behaviour- 
ism, which IS equally anxious to disclaim mind, but 
he suggests that it may supply just what 1$ wanting 
to behaviourism to make it work 

The Chemistry Tangle Unravelled being Chemistry 
systematised on a New Plan based on the Works of 
Abegg, Kossel, attd Langmuir By Dr Francis W. 
Gray Pp x-i-148 (London Longmans, Green 
and Co , 1923 ) 6 s net 

This book is mainly an exposition of the work of 
Kossel In spite of its title, it does not throw any 
new light on chemical problems, and the student would 
be weU advised to read the original papers of Kossel, 
Lewis, and Langmuir rather than to attempt to absorb 
their theories m the less attractive form m which they 
are presented by Dr Gray 
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{ 714 # Editor dots not hold himself rtsponstbU for 
opinions expressed by his correspondents Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Naturl No notice is 
taken of anonymous communications ] 

The Isotopes of Germanium 

Using the improved method of accelerated anode 
rays I have been successful in obtaining the mass- 
spectrum of germanium The anode contained a 
fluorine compound made by the action of Uh on a 
pure specimen of germanium oxide for which I am 
indebted to Prof Dennis of Cornell University 

The effects are somewhat feeble, but satisfactory 
evidence of three isotopes has been obtained Ihtir 
mass lines are at 70, 72 74, and appear to be whole 
numbers though the accuracy of measurement is not 
so high as usual The intensities are roughly in the 
proportion 2 } 5, which agrees reasonably well with 
the value 72 5 for the chemical atomic weight at 
present in use 

These values conform to the general rule connecting 
even atomic number with even atomic weight It 
will be noticed that Ge™ is isobaric with the weakest 
and heaviest component of zinc discovered by 
Dempster, and Ge” isobaric with the lightest and 
weakest isotopes of selenium announced in Naiurf 
of November 18 1922 p 064 h W Asion 

Cavendish Laboratory, 

Cambridge, May 2^ 


The Wave Theory and the Quantum Theory 

In a letter published in Nature on December 23, 
iQzz 1 put forward a theory of dispersion which 
attempted to begin the reconciliation of the quantum 
theory with the wave theory 1 have received several 
letters criticising my hypothesis and it seemed to me 
that it would be well to acknowledge the justice of 
the criticism By a small change it is possible to 
meet the objection, but this change carries certain 
important implications In my former letter, in 
order to be concise, I had to get as quickly as possible 
to the positive results but here I wish to set out the 
train of thought from which the hypothesis started, 
and to indicate some of its consequences It is 
perhaps well at once to say that in its present shape 
the hypothesis is in rather severe difficulties over one 
phenomenon, but nevertheless the argument leads to 
a good many criticisms of existing theories which 
may be of interest 

It must be taken as absolutely certain that both 
the electromagnetic theory and the quantum theory 
are valid in their respective fields, and equally certam 
that the two descriptions are mcompatible We can 
only conclude that they are parts of an overriding 
system which would give rise to mathematical 
formula identical with those of the present theories 
It IS true that from the present theories predictions 
can be made which are verified , this does not con- 
firm the physical pictures associated with those 
theones, but otfly shows that the limits of their 
validity have not been reached Now although the 
developments of the quantum theory in the past ten 
years have been enormous, and though there is no 
sign of their ceasing, yet these developments have not 
tended m the very smallest degree tdwards closing 
the gap which separates it from the wave theory. 
For this reason it seemed to me that the only hope 
of finding a reconciliation must he m some other 
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direction and that it would be best deliberately to 
give up thinking of details and to go back to funda- 
mentals 

In starting to modify existing theones it is obviously 
best to change as little as possible, and therefore we 
have at once to choose whether it shall be the wave 
theory or the quantum theorv which shall serve as 
basis On this question there will be a great diversity 
of opinion but to me it seems that the wave theory 
is undoubtedly to be preferred The chief reason for 
this IS that so far is we know, the classical theory 
glees correctly the observed results in the interference 
of light no nutter how high the frequency or how 
feeble the intensity , so that even if we could find 
a new language m which to describe interference it 
would be possible exactly to transform the mathe- 
matics which expressed it into the present language 
of waves In other words the wave equations imply 
an infinite number of degrees of freedom and it can 
make no difference bv what name these degrees are 
called The mam objection to the electromagnetic 
theory is that it claims to present a complete system 
of mechanics, and it is this completeness that is its 
fault , but the wave theory is onl> a part of the 
electromagnetic theory, ind we can get i large 
latitude for modification by retaining only this part 
and altinng the part which describes the interaction 
of waves with matter 

In the quantum theory it must be conceded that, 
for such things as resonance potentials or the hydro- 
gen spectrum, it is extraordinarily dilhcult to conceive 
of any alternative explanation , but even allowing 
for the danger of being over critical of an avowedly 
incomplete theory, it is not too much to say that 
from first to list the associated physical picture is in 
great difficulties In the first place frequency, which 
plays such a leading part in the theory, is not at ill 
the same thing as it is in mechanics and is not 
susceptible of any clear definition Then there is the 
difficulty that the quantum conditions determining 
the permissible Bohr orbits can only be explained 
physically by attributing to the electrons a know- 
ledge of the future Again there is the extreme 
formalism of the Correspondence Principle a most 
powerful methoil of advance but one which even by 
Itself would force one to believe in the inadequacy of 
the quantum picture A great part of the success of 
the theory of spectra has lam in the demonstration 
that the properties of the atom can be described m 
terms of whole numbers, but the dyn imical concepts 
associated with these numbers are chiefly derived 
from analogy with the cast of h\ drogen and could be 
reinterpreted in confonnity with any new interpreta- 
tion that was found for hydrogen For all these 
rea,sons it is natural to suppose that tlie complete 
picture will resemble the classical theory much more 
closely than it will the quantum theory 

In my former letter 1 brought up the point that 
there is no reason to believe in an exact conservation 
of energy, but only m a statistical balince The 
point is not at all new, but from much discussion of 
the subject 1 think there is no doubt that many 
physicists consider a breach of the law of conserv'a- 
tion as a serious objection to any theory If we ore 
to believe at all m the wave theory it vs much more 
reasonable to maintain the exact opposite The 
photoelectric effect is an impossibility in conjunction 
with the wave theory if energy is exactly consearved, 
but if only a statistical balance is required, then it 
becomes nothing more than one unexplained problem 
among others Again there exist ngorous proofs 
that no system of differential equations can give the 
observed law lor the partition of energy among a 
large number of degrees of freedom , but these 
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proofs make use of exact conservabon, and fail if it 
is demed , so the demal makes it far more possible 
to believe m the contmuity of Nature In the course 
of various discussions it has been suggested to me 
that it would be more sabsfactory to suppose that 
energy was exactly conserved, but could become 
latent It is difficult to see what advantages such an 
idea can have but, at any rate there is an essential 
difference in it. for it would imply that the total 
apparent energy of an enclosed system will flucbiate 
about a fixed average value, whereas in the case of a 
Stabstical balance it may slowly wander away from 
the initial value and will exhibit no tendency to return 
to it Of course the wave equations possess an energy 
integral, and so acceptance of the wave theory implies 
conservation of energy in free space it is for inter- 
action with matter that it need not hold 
The principal point which I wish here to make is 
that a mere acceptance of the wave theory implies 
certain important consequences, which must follow 
no matter what is the nature of the reacbon between 
waves and matter — consequences which have perhaps 
not always been fully appreciated The startmg- 
point is that when a light wave acts on matter there 
IS certainly a reaction on the light and that it is 
inconceivable that this should be anythmg but a 
spherical wave issuing from the matter Now con- 
sider what happens when bght is absorbed Evi- 
dently the molecules must give out waves of such a 
type that the transmitted light is reduced in intensity, 
and the diminution can only anse through the inter- 
ference pattern composed by the plane and the 
spliencal waves round about the produced direction 
of the incident beam Moreover, the reduction is 
only possible if there ts some phase relalton between the 
incident and the emitted light Examined from any 
other direction there will be no interference and the 
matter will appear to emit light — in other words, 
there must certainly be a scattered wave It can be 
shown wibiout more specific hypothesis that its 
magnitude is related to the optical constants of the 
matter in much the same wav as it is in the classical 
theory To any one accustomed to thinking only in 
terms of the electromagnetic theory there will be 
nothing remarkable in all this, though it is worth 
nobng how much more general it is than the electeo- 
magnetic theory , but I have never seen the point 
mentioned in connexion with the quantum theory, 
and it appears to me that this scattered wave havmg 
a phase relation with the incident and determming 
the balance of energy, is one of the most essential 
features to be watched in any attempt to work out a 
quantum theory of absorpbon 

In iny former letter a similar argument led to the 
dispersion formula Dispersion is more or less ade- 

r itely described by the classical theory, provided 
t the electrons are supposed to be retained with 
such forces that in a free vibration they would emit 
hght of fremiency corresponding to some spectrum 
line On the other hand, this line can only be 
described in terms of the quantum theory by the 
difference between the energies of two stationary 
states Now the most striking merit of the Bom- 
theory was that it gave a simple physical meaning to 
the “ terms " of the spectrum hne, and the meaning 
ought also to apply for refraction For this reason 
I toed the idea that an atom could only g^ve out a 
standard type of wave, intendmg it to be the same wave 
M m a free emission, and was much surprised to find 
how easily this led to the ordinary dispemon formula 
In a private letter Prof Bohr pomted'out to me ah 
objection which makes it impossible to mamtain the 
hypothesis m this simple form, because if the standard 
wave were as large as is indicated^ by tbe quantum 
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theory, it would not explam the refraction' of very 
famt lights He has since published the same 
criticism mZs / PA , vol 13,3,? 117 I had over* 
looked this important point, but after writing the 
letter I came across another result which suggested 
the need for modification This was that the 
intensity of scattering of hard v-rays would be 
proportional not to the intensity, but to the amplitude 
of the mcident rays This seemed a very improbable 
result but not quite inconceivable in view of the 
well known difficulties about tlie scattering of -y-rays 
In the course of a visit which I paid to Montreal, 
Dr J A Gray, of McGill Universiiy, who is familiar 
with such work, very kindly agreeil to examine the 
question experimentally, and has since informed me 
that he has verified that the scattered intensity 13 
proportional to the incident intensity ‘ In the 
meanwhile it was evident that a simple modification 
of the hypothesis would meet the difficulty, and it 
also meets Prof Bohr’s objection It was before 
assumed that the scattered hght depended on the 
product of two factors One of these was the prob- 
ability of excitation, proportional to the rate of 
change of the incident electric force this I called 
A,(aE/«<)rff The other was the amplitude a, of the 
standard wave It is only necessary to alter the 
assumptions by taking A„di as the probability and 
a,(aE/«<) as the amplitude of the scattered wave for 
both objections to disappear The excited wave is 
still characteristic of the atom in frequency and 
phase but its amplitude is pioportional to the 
incident wave This is the form of the theory with 
which I have since been working But the failure 
of the standard wave is a very severe blow to 
accepted ideas of the quantum theory It is not 
possible to suppose that the atom goes right into its 
upper quantum state , but instead we are forced to 
beuevo that the atom, so to speak, knows what the 
upper state is like without going there, and the 
exact opposite of this is one of the (nreatest merits of 
the Bohr theory We must now believe (and the 
same conclusion can be drawn from the views of 
Bohr in the paper already cited) that the two 
stationary states associated with a spectrum line have 
a much more intimate connexion than is suggested 
by the theory of emission, a connexion of which 
their dynamical formulation gives no hint and once 
this IS admitted it becomes very questionable exactly 
what the physical nature of the states may be, and 
how much further wo may depend on the simple 
ideas hitherto in vogue 

The necessary abandonment of the standard wave 
destroyed the strongest argument for my hypothesis, 
as it could no longer unite the classical theory with 
the simple form of the quantum theory Neverthe- 
less It seemed well worth while to follow it up, for i€ 
explams interference while departing very widely 
from the difficulties in which the classical theory Is 
involved In the course of later work it has appeared 
that all the ordmary phenomena of optics are given 
quite satisfactonly, including dispersion, metallic 
reflection, optical activity. X-ray reflection, and' 
scattenng as exemplified in the light of the sky 
The theory gives a straightforward mterpretation 0< 
one of the two effects recently discovered by Clark ^ 
and Duane (Proc Nat Acad.vol g.p 126 and p 131), 
For the " X-peak " I know of no explanatidn, but ' 
the other effect strongly suggests that white X-tiyv 
can excite the characteristic radiations of the atoms 
of a crystal m phase In this instance I think my-> 
hypothesis has very distinct advantages over the 
ciassical theory, but it would be premature to , 

• Hi* lot oottslMsd 1ft v«rytD« Um dHtaito* of th» wninWGfatosUit MS , 
MBDunt wimld not Invo done 
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the matter here What may be called second order 
scattering does not work very well on the hypothesis, 
but neither does it on the classical theory Rather 
perversely the phenomenon which causes almost 
insuperable diflSculty is the one which is most satis- 
factory on either the classical or the quantum theory, 
and that is the phenomenon of resonance radiation, 
as exhibited in Wood’s work with mercury vapour 
On my hypothesis the vapour ought to be excitable 
by light of wave-lengtlis different from its own, 
instead of requiring a very exact adjustment in the 
incident light, as it m fact does It seems possible 
that a satisfactory modification of the hyj^thesis 
might result from a study of this failure 

In connexion with resonance radiation it is worth 
raising the question of whether the resonant light has 
a phase relation with the incident In the quantum 
theory it is always assumed that it does not, but 
there does not seem to be much direct evidence 
As pointed out above, there must bo some light 
scattered m the process of absorption, and this light 
must have a phase relation, but it would depend on 
the phase difference whether this is the observed light 
or only a much weaker emission of the same fre- 
quency I suppose the balance of evidence is rather 
against the phase relation , on that side there is the 
fact that one line of the spectrum can excite the 
emission of others, and there is some mdication of the 
existence of a considerable latent penod On the 
other side any form of the wave theory requires that 
at least a part of the scattered wave should be in 
phase, and there is also some support, though not 
very strong, m Wood’s recent discovery that the light 
is nearly completely polarised Perhaps the work of 
Clark and Duane may also be invoked on this side 

As general conclusion the argument shows that the 
physical picture associated with the present quantum 
theory can be valid only over a very limited field and 
that the more satisfactory parts of the electromagnetic 
theory can bo taken over by a wave theory freed 
from many hampering restrictions 

C G Darwin 

Institute of California, 

Pasadena 

The so-called “Baccy Juice” In the Waters 
of the Thames Oyster-beds 

During May or June the waters over the oyster- 
beds at various places in the Thames estuary become 
periodically brown-coloured This brown coloration 
18 called " baccy-juice " by the local fishermen, who 
have connected with it such important observations 
on fishenes that its nature is worth recording By 
the courtesy of Major A Gardner and Mr Louis 
French I obtained on May 44 and May 28 tow- 
nettmgs and living samples of the " bacev juice 
from off Whitstable and off West Mersea, and find, 
as surmised, that the brown coloration is due almost 
entirely to the presence of great numbers of the 
mherii^ colonies of the brown flagellate Phaeocystis 
It IS well known that Phieocystis occurs periodically 
in the English Chaijnel and m the North Sea, and it 
IS not surprising that it should occur m a similar way 
in the Thames estuary The occurrence of ‘ bacev- 
juice ” in the , Thames estuary is not welcomed by 
the fishermen (excluding oyster fishermen), who say 
that It IS useless trawling fdr fish tn the locality of 
this material, and also state that a cold spell of a few 
days is sufficient to cause it to disappear, these 
apparently good practical observations are wall worth 
recordi^ 

The Ruoocystis from both sides of the Thames 
•estoaty, it 18 mterestmg to note, were carrying on 
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each colony two or three individuals of a species of 
Auneta, closely allied to if not identical with Actneia 
iuberosa var Jraxpontt which is taking advantage of 
the floating Phaeocystis to adopt a planktonic and 
semi parasitic habit 

A brown coloration of the water over ovster beds 
m the riverine portion of estuaries is also very 
common in summer and autumn, but m the nvers 
Yealm and Helford and in the Hamoaze estuary this 
colour IS due almost entirely to various pendimans, 
which constitute a very large proportion of the diet 
of oysters at this time In an estuary more open to 
the influence of the sea where high salinities probably 
occur as at Padstow, a brown coloration in autumn 
was found to be due to enormous quantities of a 
species of Chactoceras In July 1922 the slight brown 
coloration of the water over the oyster-beds in the 
West Mersea creeks of the River Blackwater was due 
to a variety of diatoms, among which I eptocyhndrus 
dantcus * Cleve, was the most common but at the 
same time the diatom, Ntlz^chta clostenum, was the 
dominant and almost the only floating form in those 
stagnant or semi stagnant oyster pits which had mud 
on the bottom J H Orton 

Marine Biological Laboratory, 

Plymouth, May 28 


The Relation of the Critical Constants and the 
True Specific Heat of Ferromagnetic Substances 

A MAGNET should have, like a fluid three critical 
constants — a critical temperature a critical intensity 
of magnetisation, and a critical field The critical 
temperature and the critical intensity may be ex- 
perimentally determmed the critical field is more 
difficult to find by experiment but il may be calculated 
from the other two cntical constants When this 
IS done for iron, cobalt nickel and magnetite it is 
found that the critical fields ire very simply related 
to one another being ahnost exictly in proportion 
to the numbers i o (i 5), 2 o and 3 0 respectively 

Further these numbers are inverselv as the true 
specific heats of these substances at their critical 
temperatures and the product of the cntical field 
and the true sptcihc heat must therefore be a constant 
For iron this constant is 00225 for cobalt 00230, 
and for nickel o 0225 for magnetite it is o 0691, but 
if this is divided by 3, the number of atoms of iron 
in the molecule the result again is the number o 0230 

Ihe cntical field is calculated as 0/8I„ where » is 
the absolute cntical temperature and [, the maximum 
intensity of magnetisation and hence the true 
specific heat multiplied by the ratio »/l„ is o 0225 x 8, 
that IS o 18 Now this number is, to a close ap- 
proximation five times the energy per unit of 
temperature for one degree of freedom calculated 
from R, tilt, gas constant, and the atomic weights of 
the ferroraagnetiG metals, and this points to the 
specific heat at the critical temperature as that 
corresponding to five degrees of freedom As there 
arc three degrees of freedom in the calculation of 
the specific heat at air temperature there must be 
an acquisition of two degrees of freedom at the 
cntical temperature, a conclusion which has been 
reached by a different method and was the subject 
of a letter pnnted m Nature of July i, 1922 (vol 
no, p 10) 

The result stated above may be put in another 
way by saymg that the thermal ener^ at the cntical 
temperature and the maximum intensity of magnetisa- 
tion of the ferromagnetic substances are proportional 
to one another 

■ I am iisMBtad to Dr M. V I obouc lor thia identlScation 
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Some relation of this kind was surmised by Faraday, I 
who wrote " My impression has been that there 
was a certain temperature for each body (well known j 
in the case of iron) beneath which it was magnetic, 
but above which it lost all power , and further, 
there was some relation between this poxnt of tem- 
perature and the xntensitv of magnetic force which 
the body when reduced beneath it could acquire" 
{Phtl Mag , 1836. vol ih p 177) 

J R Ashworth 
55 King Street South. Rochdale, 

May 5 


A Puzzle Paper Bend 

Some thirty or forty years ago geometnaans were 
much interested in the endless band of paper to which 
one half twist had been given before joining the ends 
This gave the figure having only one surface and one 
edge At that time those who studied this figure 
were so obsessed with the consequence of cutting 
down the middle line of such a band or of a band 
with two or more half twists that I believe no one 
noticed the result which I wish now to descnbe It 
is the doubling up m a proper manner of an endless 
band to which four half twists have been given so as 
to produce the endless band first described but of 
double thickness The first band is shown at A 
as an endless belt connecting two crossed shafts 
for which as is well known it is 
exactly fitted B shows the band 
with the four half twists all on one 
side in the form of two complete 
loops, and to be uniform with the 
other it is shown as an open band 
connectmg two parallel shafts The 
only object of putting m the shafts 
and pulleys is to assist the perspec- 
tive They are not wanted m makmg 
the experiment Now if B, which 
appears sufficiently uncompromismg, 
is folded up properly it becomes A 
but of double thickness 
I used this doubled A for a time as a record sheet 
for my recording calorimeter, for, havmg a head-room 
to work in of four feet and a movement of paper 
of SIX mches a day I was able in this way to obtain 
a continuous record for 32 days on one side of the 
paper only This is superseded now by a more 
convenient arrangement 

It may be worth while to add that while lymg 
awake one night I visualised A in two thicknesses 
and saw it to be what I wanted, and the next day 
I found it all right What I did not visualise was 
the pu/zle that it is to fold up B into an A of double 
thickness and that it makes a first-class parlour 
puzzle game It has this further advantage that a 
number may be made, some with right -hand and 
some with left hand twists, so that any preliminary 
success gamed on one may make the other seem the 
more difficult The band should be not less than 50 
times as long as it is wide 
Of the four half twists two are easily seen m the 
finished double thickness band, for each thickness 
has one half twist , it is amusmg to find out where 
the other two have gone C V Boys 


The Vlacoalty of Liquids 
In Nature for May 5, p 600, Prof C V Raman 
wntes " I have suggested that the viscosity of liquids 
and its vanation with temperature may be explamed 
on the hypothesis that the liquid state of aggregation 
IS composite in character , that is, is compo^ in part 
NO. 2797, VOL 111 ] 
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of molecules ' ngidly ’ attached to each other fis in a 
sohd, and in part of molecules which are relatively 
mobile as m the gaseous state (Nature, April 31, 

^ 'fhe^ above hypothesis was suggested by me in a 
paper which ap^ared in the PAt/ Mag for Feb 1888, 
p 156 In sohds the atoms or molecules, m normal 
conditions, are, in the majonty of instances, adhering 
to each other, and if, owmg to vibratory movements 
withm the mass the adhe^on should be broken any- 
where, the same bond is quickly restored if the mass 
be only moderately stramed If, however, the mass 
should be in a state of considerable strain, broken 
bonds mav make new attachments, and the solid be 
permanently deformed In the case of liquids, 
although the majority of the molecules are bonded by 
chemical forces a number, depending upon the tem- 
perature, etc , are continually breaking bond, even in 
the absence of strain but, instead of again remaking 
the original bonds they may form fresh bonds In 
the paper already quoted, p 160 I remark "Gravity 
may, therefore, give rise to a slow but continuous 
change of form m an elastic substance in the intenor 
of which liquefaction and resolidification are con- 
stantly going on " The theory, particularly as 
regards ice, was afterwards developed in some detail, 
and I should like to invite attention to a paper on 
‘ The Viscosity of Ice, ' Proc Roy Soc A, vol 81, 
1908 p 250 

Irving Langmuir (Jour Amer Chem Soc , vol 
xxxix , Sept 1917, p 1858) also advances the same 
idea He remarks " The mobility of a liquid is thus 
due to a shiftmg of the relative positions of atoms 
which are all chemically combined with each other ” 
R M Deeley 

Tintagil, Kew Gardens Road, Kew, Surrey, 

May 14 


Perseld Meteors In July 1 S 92 
In Nature of November 18, 1922 (vol 110, p 667), 
there appeared a letter from Mr H Bevendge, 
directing attention to a statement by Abfil Fazl that 
" on the 27th day of Tu: O S , which might correspond 
to about July 28, 1592, three hundred little stars or 
pieces of stars (sttSracha) were seen traversing the 
heavens from west to east " The date, Tir 27, belongs 
to the Tfirikh-i Ilfih!, or Divme Era, which was used 
by Abul Fazl and must not be confounded with other 
calendars in which the same month names occur 
In a study assisted by Mr Bevendge’s courtesy I 
have examined a large number of dates belonging to 
this era, and I find that each year was made to begin 
at the sunset followmg the vernal equinox, and, so far 
as the dates can be tested by the days of the week or 
by an astronomical phenomenon, each month would 
appear to have been made to begm at the sunset 
followmg the entrance of the sun mto a sign of the 
zodiac There is one instance, however, where a 
month IS made to begin one day earlier than it should 
according to this rule Accordmg to this rule Tir 27 
should begin at the twenty-seventh sunset after the 
summer solstice, which m the year 1592 would be 
on July 7 of the Julian calendar or July 17 of the 
Gregorian calendar, and I infer that the meteors were 
observcd.on the night of July 17-18 of the Gregorian 
calendar There is no reason to suspect an error of 
more than one day in this date In his translation of 
Abfil Fazl's Akbamama Mr Bevendge identified Tir 
24 of that year with July 4 of the Julian calendar, and 
I take It that July 28 in his letter to Nature was a 
l»psus calami ^ 

In the ObsirveUory for May 1923, p 169, Mr W F. 
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Dennmg examines the dates of abundant showers of 
Peraeids and finds that a large proportion of them 
can be satisfied by a period of ii 75 years This 
period would give an abundant shower for the year 
1592, and Mr Denning has included that year 
apparently on Mr Beveridge s authority, m the hst 
of years of observed maxima A hst of Perseid 
showers, or at least of showers at the time of year 
when Perseids are expected is to be found in Arago 
" Astronoinie populaire,” iv p 296 8 and is extracteil 
from Biot’s ^ Catalogue general des 6toiles filantes 
observes en Chine, published in Mtfnoires 
prisentis a I Academie, sciences math et pity, , x p 
129 etc To these Chinese observations it is piossible 
to add one from Matthew Pans of the date 1243 July 
26 The complete senes then becomes 714 July 15, 
784 July 10 830 July 22, 833 July 23 835 July 22 
841 July 21 865 Aug 1 924 July 21-23 025 July 
22, 23 926 July 22 933 July 20-25, 1243 July 26 
1451 July 27, all Julian dates 
An analysis of the dates of the medieval observa 
tions shows that the date of maximum intensity of 
the Perseid shower has not shifted its position in 
the sidereal year since the year 830 at latest The 
date corresponds to a solar longitude of 138° reduced 
to the equinox of iqoo A few of the showers recorded 
m history fall a little before or after that date and in 
two instances (784 and 865) the difference is as much 
as ten days on either side of the normal maximum 
In 1592 on the other hand the recorded shower falls 
nineteen days earher than the normal maximum and 
this raises a doubt whether it was really a I’erseid 
shower at all or some otherwise unknown shower 
which happened to fall in a year when an abundant 
Perseid shower was due J K Fotheringham 
University Observatory, Oxford, 

May 21 


was found to depend upon the particular electrode 
examined and was usually of the order of o 3 volt, 
and in some cases as much as o 5 volt The value 
of the induced current and consequently its effect 
on the potential will depend on the fiequency of the 
intermittent current and upon the resistance and 
sclf-inductanco of the tircuit but it seems fairly 
certain that the lowering of potential, dub to induced 
currents in the commutator methoil for measuring 
overvoltage is considerable 

In order to eliminate as many souiccs of error as 
possible, the following method for the measurement 
of overvoltage is being tested Ihe commutator 
method is being used but a " choking cod ” of high 
self-mduct ince is placed in the circuit in order to 
reduce the induccel current to a negligible amount 
hurther instead of the polarising and potentiometer 
circuits being made for equal intervals of time, the 
latter will only be complete for about 10° in each 
revolution Ihus for about 97 per cent of the time 
the polarising current will flow through the cell and, 
if the commutator revolves 3000 times per minute, 
only o 0007 seconds will elapse between opening and 
closing the current circuit To ascertain the magni- 
tude of the fill of potential during this period, further 
experiments will be made either by varving the 
speed of the commutator or by increasing the period 
per revolution in which the experimental electrode 
is ainnected with the potentiometer system By 
extrapolation it should be jxissible to determine the 
potential of the electro<le at the instant of breaking 
the current and the results compared with those 
obtained while current is still flowing m order to 
determine the effect of the so-called transfer 
resistance S Glass tone 

University College Exeter 
May 22 


The Measurement ot Overvoltage 

In general, the term overvoltage refers to the 
difference between the potential required to discharge 
an ion at a particular electrode and the calculated 
reversible value, in the same electrqlyte Strictly 
speaking, therefore, overvoltage only exists while 
the current is flowing and hence measurements 
should be made under these conditions Some 
workers, however, state that the transfer resistance 
of a gas film at the electrode causes the measured 
potential to be in excess of the true value , con- 
sequently, an alternative method has been adopted 
in which a rotating commutator rapidly interrupts 
the polarising current and connects the experimental 
elecitrode with the potentiometer system In this 
way disturbing influences due to transfer lesistance 
are said to be eliminated, since the potential of the 
electrode is measured when tlie current is not flowing 
This method gives lower results than the direct metlicid 
for the following reasons (i) When the polarising 
circuit IS broken, an extremely rapid fall of potential 
occurs, which is appreciable even in the small interval 
that elapses between the periods when current flows 
(2) since the current only nows intermittently through 
the experimental cell, current density and time effects 
are not comparable with those obtained when the 
current flows contmuously , (3) the continual make 
and break of the circuit by the commutator sets up 
alternating induced currents, and it is well knowm 
that electrical discharges of such a nature tend to 
lower the potential of a polarised electirode 

In some recent work, hitherto unpublished, the 
magnitude of the effects due to these induced currents 
has been investigated The lowering of potential 
mo 2797, VOL III] 


A New Phototropic Compound of Mercury 
In an attempt to prepare the phototropic com- 
ixiund dimercunc-duodo-disulphide, descnbtd by 
Dr Ray (Jour Chem hoc 1917 T loi 109) we 
acudeiitallj discovered a new ^hototropic mercury 

compound of the formula Hg<^ ^ through a mistake 

of the laboratory attendant m supplying us with 
potassium nitrate m the place of the nitrite The 
compound is prepared by the interaction of a 
mercuric salt with ammonium sulphocyanide and 
thio urea m a solution of acetic acid in the presence 
of an oxidismg agent The compound is also pre- 
pared by the action of hydrogen sulphide on mercuric 
sulphocyanide This gives us a clue to the constitu- 
tion of the yellow mercuric compound 

The compound is very phototropic, inasmuch as it 
IS effected by strong sunlight m less than i/6oth of a 
second and by diffused daylight in a few seconds 
It appears, therefore to be the most phototropic 
compound as yet known In researches on tms 
compound we have prepared a red vanetv of mercuric 
sulpiude by precipitation methods Again by the 
decomposition of the yellow mercuric compound, we 
have prepared a yellow variety of mercuric sulphide 
which shows interesting thermotropic properties 
By the action of free iodine on the new phototropic 
compound an iodine compound of mercurv which is 
also phototropic has been prepared Further work 
s in progress Y Vfnkataramaiah 

Bh S V Raghava Rao 
Research laboratories, Maharaja’s College, 
Virianagrara, May 9 
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Ancient Egyptian Chronology 
By Dr H R Hall 

W HEN one is told that Tutankhamen, the reigns of Thutmases (Tethmosis or Tfaothmes) III , 

Egyptian king, the discovery of whose tomb, and Amenhatpe (Amenophis) I , predecessors of 

followed by the tragedy of Lord Carnarvon’s death, Menophres, can be fisted to the years 1474 or 1470, and 

has aroused such widespread interest in ancient Egypt, 1550 or 1546 B c The date for Thutmases III is 

reigned roughly between the years 1360 and 1350 b r , confirmed by the identification of two new-moon 

It IS naturally asked by many how this is known with festivals recorded on certain of the month m two 
such certainty ? The Egyptians had no regular era stated years of his reign as those of May 15, 1479, and 
They merely spoke of such-and-such a year of King X February 23, 1477 b c Our very full knowledge of 
The Assyrian, however, possessed a continuous era, of the history of this time (the XVIIIth Dynasty) enables 
which each year was noted by the name of an us to say definitely that these dates correspond to 
eponymous official The definite fixing of this Assyrian what a dead reckoning of the kings’ reigns back from 
era has been due to the help of astronomy In a Menophres would demand Also they fit m absolutdy 
certain eponymy of the eighth century b c , an ecbpse with the dates, based ultimately on the eponym-lists, 
of the sun is recorded as having taken place in the demanded for Babylonian and Assyrian history at this 
month Sivan (May- June) This has been reckoned time, when synchronisms with Egypt were frequent 
astronomically to have taken place in 763 b c AU Computing further back from the reign of Amenhatpe I 
other evidence of the kind fits in with and confirms we find that 1 ‘ahmases (A'ahmes or Amosis) I , his 
this ^ the eponym-dates are certain to the actual year predecessor, and the founder of the dynasty, must 
so far back as 893 b c , when the later Assyrian senes have ascended the throne within a few years either 
began, and are also now certain to within a few years way of 1580 B c 

at a much earlier period So far back as the ninth ^ we know that Tutankhamen reigned about 1360- 
century, at least, then, we can fix Egvptian dates 1350 bc He preceded Menophres by about thirty- 
with the aid of Assynan synchronisms, and we find five years, most of which was occupied by the reign of 
that Shishak I , the conqueror of Jerusalem, must have Harmais or Harmhab The heretical king Akhnaten, 
reigned about 930 b c , which is not so different from the monotheistic worshipper of the god of the sun’s 
the old traditional biblical date of 975 B c disk, of whom there has bwn so much talk lately, and 

Besides having no era, the Egyptians took no notice his father the great Amenhatpe or Amenophis III 
of eclipses They did, however, possess an “ epoch ” (Nibmare, the Munmuriya of the contemporary 
which was based on astronomical observation the Babylonians and Memnon of later Greek legend) will 
“ Sothic cycle ” At an early period, apparently in have reigned circa 1410-1360 b c , the date also de- 
the year 4241 or 4238 B c , the Egyptian calendar was manded by the synchronisms with Babylonia 
fixed to begm with the first day of the first month on I have implied that no Egyptian dates earlier than 
the day of the heliacal rising of Sothis or Sinus The 1580 b c are so certain as these Of course there are 
year consisted of 360 ordinary days + 5 epagomenal the exceptions of the era-dates of 2781 (2778) and 4241 
The necessity of mtercalatmg a day every fourth vear (4238) b c But we do not know what kings were 
was not noticed Hence, as time went on, the months reignmg at these dates Amosis, I imply, is the first 
lost all relation to the seasons, and the heliacal nsing king of whose date we can be certain , but this view 
of Sinus would not correspond again with the first day is not universally held by Egyptologists Some Would 
of the year until a whole cycle of 1460 years had been go further back, to at least 2000 B c for certain dates, 
completed Ihis cycle was recorded, but only used which are again deduced from the Sothic reckomng, 
for calendncal purposes, never for dating events on the following grounds 

We know from classical sources that a new " aeon ” In a papyrus of the Xllth Dynasty it is stated that 
or cycle began m a D 139 or 143 The Alexandrian Sothis rose hehacally on a certain day cf a certain 
mathematician, Theon, called the beginning of the month m the seventh year of King Senusret HI, 
preceding cycle, which began in 1321 or 1317 b c , the German investigators have computed this date at 
“ era of Menophres ” Now we know from syn- 1882 (1878) or 1876 (187a) b c , but from the same 
chrontsms with Babyloman and Assyrian history, as data a Bntish computer, Mr Nicklm, has arrived at 
well as from dead reckoning of the length of reigns, the date 1945 B c There is, therefore, evidently some, 
checked by the statements of Manetho (the Egyptian room for doubt in the matter 
historiographer who lived in the third century b c ), The German date is, however, generally received, 
that roughly about 1321-1317 bc must have fallen and the Xllth Dynasty therefore currently asenbed 
the short period between the Egyptian kmgs Harmais to the period 2000-1788 b c But, apart from the 
(Harmhab) and Seti I , the end of the XVIIIth and the fact of Mr Nicklm’s varying computation this date' 
beginning of the XIXth Dynasty of Manetho , and has seemed to several, including myself, to bc open to 
between them reigned Rameses I , whose second senous objection, because it does not allow suffiaent 
name was Menpehre Evidently he is Menophres, and time for the Xlllth Dynasty and the period of tl»^ 
the begmmng of the era and the date of either 1321 Hyksos kings We have an Ewptian record of that' 
or 1317 B c must have fallen in his reign With this kings, the Turin Papyrus, which gives a long list of 
condusion all the other evidence agrees * the monarchs of this penod, though without dates',? 

Reckonmg back from this date, we find that the Manetho, the Ptolemaic historiograjAer (or his casbifi 
dates of certain new-year festivals that are recorded mwitators) assigns a lengthy penod of time tq tw'' 
on certain days of the month m certaia years m the Vet the evtdt»lce froiq Cnte U m fiivour of m’ 
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shprt period, and would not disagree with the German 
dates That of Egyptian archaeology and art is aWo 
m favour of the shorter dates, yet scarcely for so short 
a period as a bare two hundred years We have, too, 
so many contemporary records of kings of this time 
(apart from the evidence of the Turin Papyrus) that 
we cannot suppose that onlv two hundred years 
elapsed between the end of the Xllth and the fiegin- 
mng of the XVIIlth Dynasty The Hyksos period 
alone can, one would think, scarcely have occupied 
less than two centuries 

So impressed is Prof Flinders Pctric by these argu 
menu (and others) that he boldly supposes that wc 
must put the Xllth Dynasty back a whole Sothic 
period in time, and make Senusret III reign about 
3300 instead of about 1900 b c He has not been 
followed in this cutting of the Gordian knot, for few 
will believe that 1600 years can have elapsed between 
the two great dynasties, which on the ancient monu- 
mental lists of kings at Abydos and Sakkarah ire 
immediately coterminous, the Hyksos and their pre- 
decessors being regarded either as usurpers or of no 
account Prof Capart is the only Egyptologist who 
seems inclined to go somewhat in the direction of sup- 
porting Prof Petrie, but he must do so at the expense 
of abandoning the astronomical calculation, which 
Prof Petrie accepts 

Personally, being unable to believe cither that so 
few as aoo or so many as idoo years separated the two 
dynasties, I can only suspend judgment until the 
astronomers have examined the question and the 
evidence anew and have recalculated the date indi- 
cated by the observation in Senusret’s reign Until 
then I can only suppose that some mistake either in 
ancient observation or modern calculation has occurred, 
and adopt provisionally the very round date of circa 
3000 BC for the end of the Xllth Dynasty, which 
would satisfy most historical, archaeological, and 
artistic demands 

This date would give the Middle Kingdom (Xlth- 
XVIth Dynasty) the date circa 2350-2000 bc We 
know the lengths of the reigns of the kings of the 
Xllth Dynasty accurately from contemporary monu 
ments, and Manetho combmed with the monuments 
gives us an adequate idea of the Xlth 

Now the funn Papyrus becomes important Its 
regnal years for the Old Kingdom (Dyns I -VII ) are 
often useful, in conjunction with Manetho and the 
monuments, and it gives the definite sum-total of the 
reigns of this period as 955 years Allowing about 
150 or 200 years for the IXth and Xth Dynasties (so 
far as they were not contemporary with the Vlllth 


and Xlth) and for the period of interregnum in art and 
civilisation which certainly elapsed between the Vlth 
and the Xlth, we can roughly date the Old Kingdom 
to the round dale circa 3500-2500 bc The three 
conquerors of the North, the bcorpion, Narmerza, 
and ‘Altai, who seem to have beiome lonflatc m later 
Egyptian legend as Mtni or Menes, the first king of all 
Igvpt and founder of the 1 st Dynasty, will then have 
reigned about 3600 or 3500 b c 

This dite is about two anilines larlier than that 
maintained by the Germans, who are followed bv Prof 
Breasted Prof Petrie, of course, in accordance with 
his theory, goes much further back, returning to the 
remote date of more than 5000 B C which used to 
be credited twenty or thirty years ago Capart moves 
in the same direction, too far in my opinion and reiv- 
ing somewhat on an interpretation of the evidence of 
the frigments of the Palermo Stone (an anrient con- 
temporary monument il chronicle of the time of the 
Vth Dynasty) put forward by Borihirdt, which has 
Ixcn shown to be misconct \\ ed and untrustw orthy by 
Pro I Pect 

The prcdynastic period, when there existed two 
independent kingdoms, if not three, in Egypt, which 
had arisen out of neolithic primitiveni ss, will then date 
to anv length of time before 3500 b c that one may 
be inclined to credit The institution of the fixed 
calendar in 4241 or 4238 b c will have been the first 
important sign of civilisation m Fgypt 

Such, explained as succinctly as possible consist- 
ently with intelligibility', is the evdcnce on the subject 
of ancient Egyptian chronology If the astronomers 
will turn their attention to the Kahun date and re- 
compute It, and also tell us whether any ancient 
mistake is possible and of what kind, we shall all be 
better able to make up our minds on the subject of 
the dates before 1580 b c 

That there is room for a recomputation is shown 
by the divergence of the calculations of Mr Nicklm 
and of the Germans That doubts of the neees- 
stry validity of all astronomical ailculations of this 
kind are not altogether mistaken seems to bc shown by 
the fact that the astronomical fixation of certain early 
Mesopotamian dates by Kugler, which has been 
accepted for several years past, is now discredited by 
many Assyriologists on tht authority of the newly - 
disi overed Assynan kmg-lists and on account of the fact 
that Kugler s call ulations, I understand, place the 
harvest season at an impossible time of the year 
These doubters would bring the epoch of Hammurabi 
down again to nearly the date originally advoiated by 
i the late Prof King before he accepted Kuglcr’s lesults 


The Sooth Anniversary of the Foundation of St Bartholomew’s Hospital 


I N the long history of St Bartholomew’s Hospital, 
now extending over eight hundred years, during 
which the gates liave never been dosed or the wards 
entirely empty, many men have served the Clianty 
well and faithfully The exacting nature of the duties 
required of those attending upon the sick do not leave 
much time for speculative science, but the staff of the 
hospital has always been foremost m advancing the 
art of physic The hospital was founded m 1133 , and 
the celebration of its eight hundredth anniversary is 
NO. 2797, I”] 


being held tins week It was founded upon a religious 
basis and was placed in charge of a master, eight 
brethren and four sisters of the \ugustinian Order 
They had no science, but the samty records of the 
treatment adopted shows that i ommon sense prev ailed 
and the expenence gamed was sufficiinl to build up a 
great tradition of practice and nursing 
The religious foundation lasted uninterruptedly for 
four hundred years until the Reformation led to a 
reconstruction The enlightened pohev of the citizens 
2 2 
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of London preveilted spoliation and wholesale destruc- 
tion, so that the Charity as it exists to-day still retains 
some of Its onginal archaic characteristics A succession 
of great surgeons— Vicary, Gale, Clowes, and Woodall- 
held office m the hospital under the later Tudor 
sovereigns They were men who had gained their ex- 
perience m the foreign wars and had served so far afield 
as Poland and Russia Rough, practical surgeons, they 
concerned themselves with the sick and hurt and in an 
abortive attempt to raise their own professional status 
Of science they knew nothing It was slightly better, 
perhaps, on the medical side Dr Timothy Bnght did 
some service when he invented his system of shorthand, 
but the discoveries of Wilham Gilbert in magnetism 
seem to have been entirely unknown to them, although 
as members of the same profession and of the same 
college, living together in a small town, they must have 
been constantly in association with him The governors 
of the hospital would indeed have done themselves 
great honour had they chosen him as their first physician 
under the new foundation instead of electing one who 
was afterwards hanged, drawn, and quartered for con- 
spiring to poison Elizabeth 

The real scientific history of the hospital begins with 
William Harvey, appomted physician in 1609, who 
announced his discovery of the circulation of the blood 
in the Lumleian lectures at the College of Physicians 
m i6i6 The discovery revolutionised the practice of 
medicine and made possible an experimental physiology . 
The very simplicity of the proofs were a stumbling- 
block to his contemporaries, but the teachmg was 
eagerly accepted by the younger generation, those 
founders of the Royal Society who formed so wonderful 
a band at Oxford and in London just after the 
Restoration 

When Harvey died, the mantle of saence in the 
hospital fell sometimes on the medical and sometimes 
on the surgical side of the house Percivall Pott began 
to teach surgery systematically, and his lectures were 


attended by John Hunter, the founder of scientific 
surgery m England The pupils of Pott followed each 
other in a long succession as surgeons to the hospital 
and quasi cursores handed on the Hunterian teachmg 
to our own day Earle and Aliemethy, Lawrence, 
Savory, and Butlin bridged the interval between the 
death of Hunter and the dawn of Lister But, as in 
the time of Harvey, the older teachmg had become so 
mgrained in the school that it was found difficult to 
accept the doctrine of the germ theory of disease and 
the revelations of antiseptic surgery It was not until a 
new generation came into its own that men like C B 
Lockwood entered whole-heartedly into the promised 
land of Listerism, and Klein, Kanthack, and Andrewes 
advanced the great science of bacteriology 
Until 1836 the teaching of chemistry was m the 
hands of the physicians to the hospital, but from that 
time onwards it became specialised and the school was 
fortunate m obtaining a regular succession of first-rate 
teachers , Brand, Stenhouse, Frankland, Abel, Odling, 
Russell, and Chattaway followed each other, the 
students were well taught, and some opportunities were 
afforded for original work In like manner. Sir Lauder 
Brunton, before he became physician to the hospital, 
was a pioneer in experimental pharmacology, and m 
that branch of knowledge which has smee developed 
into bio-chemistry Between 1882 and 1912 Steavenson 
and Lewis Jones by their work at the hospital raised 
medical clectriaty from a scientific empincism to its 
position as a recogmsed branch of medicine Lewis 
Jones, indeed, in his all too short life fairly earned 
the title of “ the Father of Medical Electncity " 

A great hospital leads to advances in many depart 
ments of science New problems are constantlj pre- 
sented , the permutations and combinations arising m 
the complex structure of the human body are endless 
and the chemist and physicist are often able to give 
material help in placing medicine upon a firm basis 
of fact 


The Complete Gasification of Coal 

By Dr J S G Thomas 


P IS well known that the percentage thermal efficiency 
of gas production from coal can be increased by 
gasifying the coke resulting from the high temperature 
carbonising process, and various processes and plants 
for effecting this conversion liave long been available 
Shortage of fuel supplies durmg the years of the War, 
and afterwards, resulted m the Board of Trade issuing 
instructions to gas compames to “ stretch ” their 
supplies of gas The “ stretching ” process intended 
was to consist of a reduction of calonfic power of the 
gas supply, accomplished by dilution of straight coal 
gas with either blue or carburetted water gas The 
attention of the industry in all countries was, at the 
time, naturally directed towards increasing the efficiency 
of production of water gas and its efficient utilisation 
admixed with coal gas in a towns’ gas supply In 
England considerable work on these lines was done 
by George Helps, the “ big noise ” of Nuneaton 
Much publicity has recently been given to a plant 
designed by C B Tutly, and operated at Bedford, for 
the complete gasification of coal Altogether, smee 
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1919, about two hundred such plants have been erected 
m this country, the largest being installed at Halifax, 
which IS capable of pr^ucing about 7000 therms pef 
day The installation at Bedford comprises two sets, 
each capable of producing about 2500 therms per twenty- 
four hours The average percentage composition of the 
gas IS approximately CO^ 5 > 5 , 0 ^ o 5 , CO, 36 , 

H„ 45 , CH4, 8 , C„H„, o 5, and the calonfic power 
is about 350 B Th U per cubic foot Bedford' is 
supphed with a mixture of straight coal gas with about 
51 per cent of this gas, the resulting calorific power 
being about 460 B Th U per cubic foot Manu- 
factunng costs in the case of the Tully plant are stated 
to amount to about 2 74^ per therm and the capital 
manufacturing charges to about o o8d per therm The 
desirability or otherwise of the manufacture and 
distnbution of this gas in any definite case must be 
determined by a variety of factors, among others by 
the size of the undertaking, local conditions as regards 
supplies of raw coal, characteristics of the demand for 
gas^ storage capacity, and size of the distnbutmg 
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system Increased costs must be mcup^d m the 
distnbution of the gas compared with those incurred 
m the case of straight coal gas 
On one matter to which public attention has recently 
been directed we would remark that the possibility 
of converting the comparatively large percentage of 
carbon monoxide in water gas into carbon dioxide or 
methane is by no means a novel proposition either 
from the scientific or industrial point of view Sabatier 
and his co-workers showed, many years ago, tliat in 
the presence of nickel, cobalt, or palladium, carbon 
monoxide and hydrogen at 230-400° C react to form 
methane and water, thus CO + 3!!, = CH4 + H^O This 
hydrogenation is subject to the important objection 
from the technical point of view that while hydrogen 
must be present in excess, an equal volume of hydrogen 
must be added to water gas to provide the mixture 
theoretically necessary This hydrogen can be derived 
from water gas, and the net result is that the yield 
of methane is only about 15 per cent of the total 
water gas employed Sabatier pointed out that by 
passing water gas over nickel at 400-500° C the following 
reaction occurred , 3CO + 3H|>= CHj + H ,0 + 1 + ( 0 , 
The carbon deposited on the catalyst may, at the same 
temperature, be caused to react with steam to form a 
mixture of hydrogen, methane, and carbon dioxide, 
whereby the catalyst is regenerated for use in the first 
phase of the process Sabatier further suggested that 
both phases might be combined by passing water-gas 
and steam bver a nickel catalyst at 400-500° C , when 
the following reaction occurs 5C0 + sHj+H,0 = 
3CH4-(-2H, + 3C0, 

These vanous reactions are summarised in a iccent 
paper by Drs E F Armstrong and T P Hilditch, 
read before the Royal Society (see Nature, February 
, p 168), in which they direct attention to a reaction 
etween carbon monoxide and hydrogen which has 
hitherto apparently escaped notice They find that 


the action between equal volumes of carbon monoxide 
and hydrogen in the presence of nickel or a similar 
catalyst at temperatures below' 300° is in the mam 
represented by 2C0 + 2Hg==( Og + CH4 It will be 
noticed that the gases carbon monoxide and h) drogen 
participate in the reaction very approximately in the 
relative proportions in which they are present in blue 
water gas, (43 per cent ( 0 , 48 per cent II*) The 
reaction, though never complete, proceeds to a very 
considerable extent, and the authors consider the 
process mav be of value in gas practice as the proportion 
of methane is 25 perwent of the water gas decomposed, 
whereas by any of the other processes referred to the 
maximum possilile yield is only 20 per cent 
The idea of tlic technical utilisation of the first 
reaction referred to abbve for the production of 
methane, and the application of the reversible reaction 
C0 + Hj0 = (02 + IIj for the production of hydrogen 
has recently been revived in connexion with the Tully 
plants It must lie realised that little if any actual 
large-scale operations of this nature have hitherto been 
tarried out (onsidcrablo experience is necessary for 
the successful operation of catalytic plants operated 
at relatively high temperatures and dealing with the 
huge volume constituting a day’s make of towns’ gas 
in the case of e\ en one of the smaller gas companies 
It is contemplated that the plant required would be 
of the same nature as tint designed tor the catalytic 
purification of gas from sulphur compounds which is 
m successful operation in the works of the South 
Metropolitan Gas Company Operating charges would 
jiossibly amount to about per therm It is question- 
able whether it would be technically leasible to remove 
the carbon dioxide produced A suitable catalyst has 
been prepared, and small-scale operations m a plant 
capable of treating 200 cubii feet of gas per hour hav e 
been carried out Large-scale opi rations constitute a 
much more difficult proposition 


Obituary 


Mr F W Harmer 

B y the death on April 24 of Mr Frederic William 
Harmer, within a few days of the completion of 
his eighty-eighth year, the county of Norfolk loses one 
of its most distinguished sons and East Anglia the 
penultimate survivor of a band of amateur and pro- 
fessional geologists to whom science is under deep 
obligations, not merely for the elucidation of local 
problems, but for the estabhsliment of principles and 
of methods of research of European or even wider 
application 

Mr Harmer, descended from a stock the most ancient 
in Norfolk, was early imbued with a love of science, 
especially of geology, and the fortunate chance of a 
meeting in 1864 with Searles V Wood the younger 
directed his enthusiasm and energy along lines of 
research that, w«th one significant break, he followed 
to the end of his long and useful life The two friends 
embarked upon the study of the records of the Ice Age, 
and, in pursuance of Wood’s conviction that accurate 
mappmg of the glacial deposits was essential to the 
decipherment of their story, the task— never before 
attempted — ^was undertaken, and in the course of a 
few years an area of 2000 square miles was mapped on 
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the scale of one inch to the mile Harmer’s share was 
the county of Norfolk and the northern parts of 
Suffolk 

Wood told the present writer that the young officers 
of the Geological Survey with whom he was often in 
conflict ought to be grateful to him and his friend 
because their demonstration of the prai ticahility of 
mapping drift deposits had compelled the Survey to 
increase its staff Copies of the map, claimed by its 
authors to be the first of its kind ever produced, have 
been deposited in the library of the Geological Society 
and in the Museums at Norwich and Ipswich, and a 
lithographed reduction of the eastern portion was 
appended by Wood to one of the supplements to his 
father’s great monograph of the Crag Mollusca 

The period of his association with Wood, of whom 
Mr Harmer always spoke with touching reverence and 
affection, was brought to a premature close by the 
complete breakdown of Wood’s health ending with his 
death in the early ’eighties The loss of his friend and 
master acted as an effective damper upon Mr Harmer’s 
geological activities, and for more than a decade he 
threw lus energies mto business and the multifarious 
duties of municipal life 
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The meeting of the British Association at Ipswich 
in 1895 was marked by the reappearance of Mr Harmer, 
to the great surprise of a generation that had come to 
regard his work as finished He presented two import- 
ant papers upon the Coralline and Red (rags, whuh 
w'ere recened with great interest and attention by new- 
comers in the field of Pliocene geologv and also by 
distinguished workers from trance and Belgium present 
at the meeting 

From this time until the end of his life Mr Hartner’s 
interest and activity never flagged He again took to 
the field and contnbuted many iftiportant papers to 
the Geological Society and other bodies In Pliocene 
geology his achievements were many and valuable 
The discov'ery of a deposit of Red (rag at Little 
Oakley, which yielded to his minute and pertinacious 
investigation a fauna of unparalleled richness, led him 
to a general review of the Pliocene geologv of East 
Anglia, giving definiteness to the opinion long held by 
w'orkers in that field that the deposits of Red Crag age 
marked successive stages in the withdrawal of the 
North Sea from soutli to north 

\ discussion of the fragmentary Upper Tertiary 
patches of I enham gav e occasion for the correlation 
of the British Pliocenes with those of Belgium and 
Holland His achievements in this field of study have 
the enthusiastic recognition of the geologists of Holland, 
Belgium, and France 

The remarkable contrast presented b\ the contem- 
porary Pliocene deposits of the two sides of the North 
Sea in regard to the abundance of shells led to investi 
gations of great moment Premising that shells are 
cast up in profusion on the Dutch coast bv the pre- 
valence of onshore winds, Mr Harmer showed that in 
Pliocene times the western shores received the shelly 
beaches He proceeded from this to an elaborate 
discussion of the meteorology of the Pliocene and 
Glacial Periods, the first attempt by any man of 
science to apply the methods and results of modern 
meteorology to the solution of geological problems 
This pioneer work has been followed up by many 
writers, notably in the recent book “ The Evolution of 
Climate ” by Mr C E P Brooks, to whom Harmer’s 
work was apparently unknown 

The many additions to the Molluscan fauna of the 
Upper Tertiaries rendered necessary the resumption of 
the work of description interrupted by the death of the 
selder Searlts Wood Mr Harmer undertook the task, 
and It IS gratifying to know that shortly before the 
accident by which his death was accelerated he had 
revised the final proofs of the last of a senes of 
Supplements to the monograph on the Crag Mollusca 
published by the Palseontographical Society 

The great value of Mr Harmer’s work was recognised 
by his geological brethren , from the Geological l^ciety 
he received the Murchison medal , he was elected 
successively Membre Associ^ Stranger and Membre 
Honoraire of the Belgian Geological ^ciety , and the 
University of Cambndge conferred upon him the 
honorary degree of M A 

Two of Mr Harmer’s sons adopted a scientific career, 
in which they have attained very high distinction , the 
elder. Sir Sidney F Harmer, is well known as the 
director of the Natural History Department of the 
Bntish Museum, the other, Mr Wilhara Douglas 
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Harmer, called at a very early age to the position of 
warden of St Bartholomew’s Hospital — always regarded 
as a presage of future distinction — is now the senior 
surgeon m the throat department of the hospital 

Percy F Kendail 


Mr M rj> C S Saitfr 

The death on May 21, after a short illness, of Mr 
Mortyn dt Carle Sowerby Salter, at the early age of 
forty-two, removes from the scientific world an ex- 
tremely able worker just at the moment when the 
mastery he had attained in his special field of study 
had brought him in sight of important achievements 
The son of Mr M J Salter, he was educated at 
Bancroft’s school, and passed directly, at the age of 
sixteen years, to an assistantship in the llritish Rainfall 
Organisation under its founder Mr G J Symons 
Here he developed an aptitude for statistics and a 
patience with detailed routine which enabled him 
later to grasp the scientific principles underlying the 
distribution of rain and develop an enthusnsm for 
research (ombincd with sagaeitv in the practical 
application of his knowledge 

Mr Salter became mv thief assistant at (amden 
Square in 1907, and from 1912 onwards relieved me 
of the whole responsibility for the accuracy of the 
annual rainfall tables m “ British R unfall ” In 1914 
he was appointed assistant-director and in 1918 joint- 
director ol the Organisation, and on the transfer to 
the Meteorological Office of the Air Ministrv in 1919 
he became the first superintendent in-charge, and was 
thus able to make the transition from private to 
official management casyfor the five thousand voluntary 
observers 

Mr Salter’s health was always precarious, but he 
was nevertheless an indefatigable worker, and to the 
fact that no Medical Board would pass him for any 
form of military service is probablv due the survival 
of the long-established system of rainfall investigation 
throughout the years of the War 

Mr Salter served on the council of the Royal 
Meteorological Society and as a vice-president for 
many years , and he was an active member of the 
Institution of Water Engineers He contributed 
numerous papers to these societies and to the MeteorO' 
logical Magazine, of which he was joint-editor since 
1913 lie took a considerable part in the i ompilation 
of annual rainfall maps of the British Isles and of 
large-scale rainfall maps of many counties and other 
areas in co-operation with me, and after my retirement 
he earned the rainfall mapping of the country far 
towards completion His little book “ The Rainfall 
of the Bntish Isles,” published in 1921, gives an 
excellent account of the existing state of knowledge 
on the subject In a paper on the fluctuations of 
annual rainfall considered cartographicaJly, in collabora- 
tion with Mr J Glasspoole, read to the Royal Meteoro- 
logical Society dunng his last illness, Mr Salter gave 
an unportant discussion of the regional relations of 
rainfall and atmosphcnc pressure full of promise for 
future development 

For twenty-three years I found Mr Salter a loval 
fellow-worker and faithful |riend, keenly intelligent, 
absolutely trustworthv, full of sympathy and con- 
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sideration I have pictured him wntini' m\ obituary 
notice , I never thought the natural order would be 
reversed IIotH Robfrt Miii 

Prof I Hagen 

The issue of the Phystkalnche Zethfhrift for \|jril i 
contains the account of the life and work of the late 
Prof K Hagen given b> Prof E Giimhch at the meet- 
ing of the German Physical Socittv on March g I’rof 
Hagen was bom at Konigsberg on Jinuarc 31, 18^1 
and losing his mother, who w'as the joungest daugliter 
of Bessel the astronomer, in 1856, was brought up by i 
stepmother for whom he had a htelong affei tion On 
the removal of his father to Berlin he became a pupil 
at the local Gymnasium and in 1871 entered the 
University After two years there he went to Heidel- 
berg, where he graduated m 1871; having in the mean- 
time acted as assistant to Bunsen The next two 
years he spent at Dresden as assistant to I oepler and 
a further six as assistant to Helmholtr at Berlin 
In 1883 Hagen became a lecturer in the Univiisitv 
of Berlin, and next year extri professor of applied 
physics at the Dresden Polvtcchnic In 1S87 he 
became physicist to the Naw and, removing to Kiel, 
acted also as extra professor at the Umversitv In 
1893 he became director of the technical siction of the 
Reichsanstalt at f harlottenburg He married in 1896 
the daughter of Von Bezold the meteorologist, and in 
1904 joined the staff of the German Museum at Munich 
He died of inflammation of the knte on Tanuirv 13 
He was best known in this countrv lor his work in 
conjunction with Rubens on the (onnexion betwo n the 
electrical con activity and the radiating and reflect 
mg powers of metals 
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It is with much regret that we record the death of 
Dr Elizabeth \iton, on Sunday, May 13, after a pro- 
longed illness Dr Acton was a distinguished student 
of the late Prof (r S West in the Ixilanieal department 
ot tlie Univ'crsitv of Birmingham In 1908 sJie took 
her Bachelor of Science degree with honours, and in 
the following year received the M Sc for research work 
111 botanv' After that time she was almost con 

tinuously engaged in botanical research, and in 1916 
was awarded the degree of D Sc (Birmingham) Her 
contributions to the study of fresh-water algse are oP 
outstanding value, and her work throughout was 
marked bv gre it thoroughness and painstaking 
accuracy Her early deatlf has removed a devoted 
worker from the sphere of botanical research Dr 
Acton’s activities outside her scientific work were 
necessarily limited, owing partly to her continuous 
ill health and partly to her retiring disposition She 
was a loyal friend, and her uncompromising honesty 
was one ot her clue t chiraitoristies J S B F 
E M P 


Wr regret to annoumc the following deaths 
Prof ] Chicnc emeritus professor of surgery in 
the Umversitv of idinburgh and a tnend and 
disciple of Lord Lister on Mav 29 aged eiglity 

Canon W W Fowler, prtsident 11. 1901-2 of the 
Entomologu al Society and .luthor of The Colcoptera 
ot the British Islands on June 3 aged seventy four 
Prof Prinz Negcr professor of botany in the 
Dresden Technical College and director of the 
Botanical Gardens there, who worked with Bacyer 
for several years and published a thesis on de- 
hydracetic acid aged hfty four 


Current Topics and Events 


The immense progress which has been made in the 
elucidation of crystal structure by means of X-rays 
Since the first discovery of von Laue at Munich in 
1912, and especially the quantitative development 
which has afforded the absolute distances separating 
the atoms, their actual sizes, and the dimensions of 
the space-lattice cells, is largely due to the invention 
of the ionising X-ray spectrometer bv Sir William 
Bragg The brilliant use made of that instrument at 
Ui^versity College, London and latterly also by an 
increasing number of other workers in various parts 
of the world, has been the means of accumulating a 
surprising amount of knowledge of the structure and 
structural dimensions of a large number of substances 
many of the more recently studied of which are no 
longer of the simplicity of those first submitted to 
investigation It must prove of interest, therefore, to 
our readers that we are able to present, as a supple- 
ment to the present issue, a revised form of an 
admirable lecture wluch was recently delivered by 
Sir William Bragg to the Royal Society of Arts 
The most noteworthy fact which emerges from the 
accumulated results, including those derived from 
the photographic method of Lade and the powder 
methods of Debye, Scherrer, and Hull, is that the 
conclusions of crystallographers, based on the most 
accurate crystal measurement and on the perfected 
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geometric \1 theory of cryst.al structure arc proved to 
be correct lioth as regards the nature of thal structure, 
and Us relative unit cell dimensions in tliose few cases 
in which It had been possible to fletenmne them 
Ihcsc relative dimension® are now converteri into 
absolute values by the X ray spe ctrometnc measure- 
ments The recent venture into the more diflicult 
field of organic substances is adding a further chapter 
of exceptional interest and is of immense importance 
both to chemistry and to optics flic results have 
already had the happy effect of restoring the mole- 
cule to its proper place in the solid state from which 
onlv a misreading of the first few results with the 
simplest inorganic compounds had temporarily dis- 
placed it Moreover they have rendered it clear 
that the number nature, and arrangement of the 
external electrons of the atom itself arc involved in 
cementing together the parts of the crystal structure, 
so that further work is bound to throw light on 
atomic structure, and possibly to decide between, or 
combine the correct portions of, the rival theories 
concerning it 

Circular No 137, issued by the Bureau of Stand- 
ards, USA, IS the fourth of a senes of circulars 
descnbmg very simple radio receiving sets which 
were ongmally prepared for use by the Boys’ and 






Girls’ Radio Clubs of the States Relations Service, 
Department of Agriculture In Circular No 120 it 
was shown how a single circuit and in Circular No 12 1 
how a double circuit crystal-detector set could be 
made out of oulmary domestic materials It is now 
shown how the operation of either set can be un- 
proved by the use of a very simple and cheap con- 
denser connected across the telephone receivers and 
a similar one connected in senes with the antenna 
Clear mstructions are also given for constructing a 
simple loading coil so that longer waves can be 
received The condenser in series with the antenna 
makes it easy to tune to wave lengths of less than 
300 metres, whilst the condenser across the telephone 
receivers increases the intensity of the signals The 
loading coil enables time signals, etc to be received 
from high power stations The parts for the aux- 
iliary condensers cost about 80 cents, and the parts 
for the loading coli about 3 dollars 

Messrs W Hfffi'r and Sons, Ltd , Cambridge, 
have ]ust circulated a very full and useful catalogue 
(No 224) of scientific books and serials numbering 
upwards of 2000 titles and classified under the 
headings of agriculture husbandry, and farriery, 
anthropology and ethnology , botany , chemistry, 
chemical technology, and metallurgy geology, 
mineralogy and pateontology , zoology and biology , 
physiology, anatomy and medicme , psychology and 
psycho analysis portraits of men of science , and 
mathematics, phvsics, and engineering The list is 
especially interesting from the fact that many of the 
works are from the library of the late Sir William 
Ramsay We note that Messrs Ileffer are offering 
foi sale in one lot a large collection of books, pamphlets, 
and serials deaUng with aeronautics 

iHE cinematographic film, entitled " The Wonder- 
land of Big Game,” which Major A R Dugniore is 
showing at the Polytechnic Hall, Regent Street, 
London is certainly one of the finest of its kind and 
deserves the attention of all interested in natural 
history It is the result of a special expedition to 
East Africa made by Major Dugmore m 1922, and it 
IS shown in connexion with a most charming and 
lucid explanatory lecture delivered by Major Dugmore 
himself The outstanding merit of this film is its 
entire truthfulness and freedom from fake It shows 
about thirty species, not only m their natural sur- 
roundings, but also under perfectly natural conditions, 
unharned by the big game hunter and usually un- 
conscious of the presence of the harmless photo 
grapher Save for occasional shots at lions, only one 
shot was fired at an animal during the expedition, 
and that was one intended merely to turn a rhinoceros 
from a headlong charge upon the camera The 
animals are shown grazing at their ease upon the 
veldt, movmg through the forest glades, or coming 
down to the water-holes to dnnk The pictures of 
the common and Grevy’s zebras, rhinoceros, elephant, 
buffalo, oryx and other antelopes and/ above all, of 
the reticulated giraffe are of very great interest , no 
one, with an experience wholly derived from Regent’s 
Park, can imagine the grace of giraffes in free motion 
NO. 2797, VOL ni] 


The flashlight portraits of a lion and his mate a)^ 
deserve special notice Though perhaps less thrilling 
than some of the photographs of lions exhibited at 
other places recently, they are true to hfe, showmg 
the animals as they normally behave, and not sis 
they are when, iiifunatcd by pain, they are held m 
a powerful trap concealed by some convenient bush 
from the lens of the camera Portions of the film 
will appeal also to those who are interested in antliropo- 
logy physical geography and geology Major Dug- 
more deserves success , and we hope that his lecture 
will draw large audiences for a long time to come 

1 HE work that has been ca rricd on by the British 
Science Guild since 1905, with the object of bringing 
about a better public appreciation of the value of 
science, is m many respects unique There is no body 
that has done more to bridge the gap between the 
public and the man of science Among various 
matters of general interest that are now engaging 
the attention of its v arious committees may be 
mentioned the adequate representation of science at 
the British Empire Exhibition and the question of a 
British Empire patent The Catalogue of British 
Scientific and Technical Books has proved a valuable 
piece of work and it is satisfactory to note that sales 
and contributions have brbught m a sum which 
almost equals the cost of production The publica- 
tion of a new edition is now being taken in hand 
An interesting step has been the issue of publicity 
leaflets summarising recent scientific developments 
in popular form The first of the senes, by Prof 
J C McLennan deals with " Helium and its Uses " 
The production in mass of this non-inflammable gas 
for use in airships is a fascinatmg story, and there is 
no more striking example of scientific achievement 
dunng the War The second leaflet by Prof J A 
Fleming, on ” The Thermionic Valve ” is now in 
preparation There is no doubt that this new 
departure will be of service in promoting the objects 
of the Guild Naturally, however, such propaganda 
work cannot be conducted without the " sinews of 
war ” At the special meetmg at the Mansion House 
on February 27, and again at the annual dinner on 
May 30, reference was made to the appeal now being 
issued by the Guild for contributions to form a fund 
of 50,000/ to enable its programme to be energetic- 
ally developed It is to be hoped that this appeal, 
which has received most influenfial support, will 
meet with a generous response 

The second, or ladies , conversazione of the Royal 
Society this year will be held at Burlington House 
on Wednesday, June 20 

Dr a Bowman, senior naturalist on the staff of 
the Fishery Board for Scotland, has been appointed 
supenntendent of scientific investigations under the 
Board 

Prof C Moureu, president of the Soaitd Chimique 
de France, will driver a lecture on " Les gaz raxes 
des sources thermales, des gnsous et autres gaz 
naturels ” at the rooms of the Chenucal Society, 
Burlington House, on Thursday, June 14, at 8 30 F m. 
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H R H THE Prince of Wales has graaously 
accepted enrolment as an honorary member of the 
Institution of Mining Engineers and of the Institution 
of Mining and Metallurgy 

The Board of Managers of the Royal Institution 
has elected Sir William Bragg to be Fullenan pro- 
fessor of chemistry, and director of the Laboratory 
and of the Davy Faraday Research I aboratory , in 
succession to Sir James Dewar 

Ihe list of honours conferred upon the occasion of 
the King’s birthday includes the following names of 
men distmguished in scientific fields — Knights 
Mr G H Knibbs, director of the Bureau of Science 
and Industry, Commonwealth of Australia , Prof 
W J. R Simpson, professor of hygiene. King s 
College, London , and Dr H W G Mackenzie, senior 
censor Royal College of Physicians Knight Com- 
panion of the Order of the Indian Empiri (C I E) 
Mr J Evershed, director of the Kodaikmal and 
Madras Observatories Member of the Order of ihe 
British Empire (M BE) Mr R Ward supenntendeiit 
of the Botanic Gardens, Bntish Guiana 

A limited number of fellowships for post-graduates 
in chemistry who are desirous of adopting an industiial 
career are being offered by the Salters' Institute of 
Industrial Chemistry to become operative in October 
next The fellowships are of the annual value of from 
230/ to 300/ each Applications with full particulars 
of training and experience, must reach the clerk of the 
Salters’ Company, Salters' Hall St Swithms Lane, 
E C 4, before July i 

Under the auspices of the Pontificia Accademia 
Romana dei Nuovi Lmcei, a number of public lectures 
on subjects of scientific importance has been given 
recently in Rome On April 26 and 27 Prof C J 
de la Vall6e Poussin, of the University of Louvain, 
lectured on functions of a real variable , on Apnl 28 
Prof G Gianfranceschi, of Rome, dealt with the 
structure of the atom , and on April 30 Prof G 
Boccardi, of the University of Turin, discussed the 
position of research on the vanation of latitude A 
lecture in commemoration of Loms Pasteur was 
dehvered on May 2 by Prof A Anile, of the University 
of Naples, who dealt with the life and work of 
Pasteur The addresses are to be pnnted and 
psibAished by the Academy in due course 

The Soci^tiS Franfaise de Physique, the head- 
quarters of which are at 44 Rujs de Rennes, Pans, 
was founded m 1873 There are now more than 1100 
members, includmg 250 foreign members Meetmgs 
are Tield twice monthly, and the transactions are 
published m a Bulletin In addition to the Bulletin, 
members receive every month the Journal de Physique 
et le Radium, which publishes onginal communications, 
particularly on subjects dealt with at the meetings 
of the Society, and mcludes a review of a large number 
of French and foreign periodicals Persons desirous 
of becoming members should send, to the president 
' a written application, supported by the recommenda- 
tion of two members The yearly subscription for 
foreign members is 63 francs, with an entrance fee of 
10 francs 
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In connexion with the visit of H R H the Prince 
of Wales to the Fast Hecla Works of Messrs Had- 
fields Ltd to which reference was made last week, 

P 759 we have received a description of the equip 
ment of the works, including tlie research laboratories, 
which are provided with a very extensive range of 
instruments for the study anil investigation ol steels 
In addition to the mechamcal laboratories in which 
alternating and impact tests are conducted as well 
as the older tests theie is a thorough equipment 
for the standardisation of pyrometers, whether 
thermo-electric resistance, optical or radiation 
The apparatus in this section includes a Harker 
furnace for very high temperatures Electrical and 
magnetic testing instruments are also included in 
addition to the usual micrographic equipment A 
feature of the department is the collection of specimens 
illustrating the researches which led to the discovery 
by Sir Robert Hadtield of manganese steel and of 
low hysteresis steel ColU ctions illustratmg the early 
history of metallurgy were also exhibited on this 
occasion 

1 iiL Board of Managers of the W aslungton Ac ademy 
of Sciences has elected the follow ing honorary foreign 
members in recognition of their prominence in their 
respective fields and their intimate connexion with 
scientific woik yi Washington Prof L Manouvrier 
Pans for his work in anthropology Dr C h A 
Christensen director of Umvcrsitetets Botaniske 
Museum, Copenhagen, for his services to systematic 
botany, particularly his monographic studies of 
tropical American ferns of the tribe Dryoptendeac 
Dr Paul Marchal, l-rench Ministry of Agriculture, for 
his investigations m biological problems ind their 
relation to agriculture a id especially for his research 
work in polyenibryony , Mr E C Andrews Govern- 
ment geologist of New South Wales for his work m 
geologv, particularly in the fields of origin of coral 
reefs, physiography, origin of the Australian flora 
mountain formation and origin of metalliferous 
deposits , Sir Ernest Rutherford, foi his distinguished 
work m chemistry , Prof F Omon professor of 
seismology Imperial University, iokyo, for his out- 
standing work in seismology , Prof G Stefanini, 
Florence for his investigations in palieontology and 
stratigraphy especially the tertiary formations of 
Italy and echinoids in general and ^oL Max Weber, 
University of Amsterdam, for liis work m zoology 

In the Journal of the Frankhn Institute for May, 
General Scjuier describes a method of transmitting 
the telegraph alphabet which can be applied to radio 
communication telegraph hues, and submarine cables 
Owing to the rapid expansion of radio telephony and 
telegraphy the problem of interference botli natural 
and artificial, has become one the solution of which 
must shortly become imperative As there are only 
a limited number of lanes through the ether tlleir 
conservation is of international importance Radio 
waves are used very widely in navigation and for 
radio beacons In addition we seem to be on the 
threshold of another great development — ‘ photo 
broadcasting,” which will require and demand still 
more ether channels to serve the public of the near 
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future Radio telegraphy as conducted at present 
causes great disturbance The pow er stations produce 
great explosions in the ether the waves sent out 
having a wide range of frequencies which interfere 
with all forms of radio receiver ‘Vt present the radio 
engineer has utilised all the audio range of frequencies 
and several octaves of the radio frequency range 
General Squicr s plan is to utilise the infra audio 
range of frequencies which are not used at present 
An advantage of his system is that it cannot interfere 
with radio receiving When applied to submarine 
telegraphy a modulating frequency of lo per second 
corresponds to 75 words per minute, which is far 
higher than any form of sound reception 

Ai a meeting of the Optical Society held on 
riiursd ly May 24 Mr R S Whipple vice picsident, 
in the chair the sixth of the series of lectures on the 
evolution and development of optic il instruments 
was delivered by Mr David JBaxandall the subject 
being ' Telescopes before the eari> part of the 19th 
century ’ The period from the tunc of Roger Bacon 
(d nqz) to the beginning of the 17th century was 
dealt with at some length particular attention being 
directed to William Bournes description (1585) of a 
i3-inch perspective glass of about 15 feet fotal 
length which gave telescopic vision and niagnihed 
distant objects about twenty times • The invention 
of the telescope with concave cjclens by Hans 
Lippershey in 1608 was then dealt with and William 
Gascoigne s description of the way he arrived at the 
invention of telescopic sights quoted The invention 
Of the Gregorian and Newtonian reflecting telescopes 
was next referred to, and followed b\ a description of 
Hadley s reflector The work of Chester Moor Hall 
and the researches and work of John Dollond and 
Peter Dollond on the development of the achromatic 
lens, were also discussed The lecture was illustTcited 
by a number of pictures of old telescopes and by 
exlubits from the Science Museum which included 
an early Italian telescope and object glasses or 
telescopes by various telescope-makers from the latter 
part of the 17th until the early part of the igth 
century , the original glass negative made by fair 
John Herschel in 1849, William Herschels polishing 
machine and the 7-foot reflector with which he 
discovered the planet Uranus A number of these 
examples are from Mr Thomas H Court s collection 
m the Science Museum 

Capt R Amundsen hopes to undertake his 
projected flight across the North Pole about the 
end of June After a visit to Nome Capt Amundsen 
returned to Wamwnght, his winter quarters near 
Cape Barrow, the most northerly point of Alaska 
m April last Ihe Norwegian Storthing has voted 
60,000 kroner for an expedition to go to his support 
on the Furopean side of the polar basin In an 
article m the Times Mr H W Sverdrup, second m 
command of the Maud, discusses the prospects of a 
successful flight to Spitsbergen or Cape Columbia 
in Grant Land Capt Amundsen has been provided 
by the Umted States Coast and Geodetic Survey 
with a Fischer sextant with an artificial honzon 
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This should allow him to measure the altitude of 
the sun with an exactness of 10' to 20' and possibly 
1' to 2' If, however the sun is obscured, Capt 
Amundsen will require to fly by compass only In 
this case he will have to change his course every now 
and then in order to follow a meridian from Point 
Barrow to the Pole, whereas from the Pole a constant 
course can be kept If solar observations arc im- 
possible there is only the actual flying time on which 
to calculate the position Sixteen hours from Point 
Barrow should take the airman to the Pole, from 
which a compass course of N 171° W should* land 
him on Spitsbergen The difficulty will be to estimate 
leeway, etc A contrary wind of about 10 metres a 
second would allow the aeroplane to reach only 
lat 85° N after sixteen hours flight and a course 
of N 171“ W fiom there would take it to the New 
Siberia Islands Mr Sverdrup agrees that the 
prospects for a successful flight to Cape Columbia 
must be considered more favourable 

Ax the annual meeting of the Illuminating Engmeor- 
mg Society on May 24 the report of the Council 
contained a summary of much varied and useful 
work \ joint committee on which the Society 
and educational bodies will be represented is to be 
appointed to consider courses of instruction m 
illuminating engineering and the preparation of a 
suitable textbook for the use of students Dr 
J r Crowley presented a paper on ' The Use of 
Synchronously Intermittent Light m Industry,” 
which was illustrated by some striking experiments 
The development of the neon lamp which can be 
completely extinguished and lighted at a high 
frequency, has revolutionised methods and led to 
important industrial developments By the aid of 
an oscilloscope utilising such lamps fed by an alternat- 
ing current of regulated frequency, the motions of a 
high-speetl machine can be apparently slowed down 
until they are almost stationary Thus the move- 
ments of the mechanism of a sewmg machine 
illuminated by the intermittent light of a neon lamp, 
can be followed with perfect ease and any small 
irregularities observed at leisure The method has 
been applitd to many problems involved in textile 
machinery, where exact and regular speed-regulation 
IS of g^eat importance , and in other cases it is possible 
to detect and observe such phenomena as undue 
play at bearings, effects with whirling shafts, etc , 
which are quite unrecogmsable by ordinary steady 
light Mr P R Ord aJso demonstrated the use of 
the Nuttmg-Hilger spectrophotometer for the com- 
parison of natural and artificial dayhght, an apparatus 
which affords valuable information on the colour- 
revealing qualities of such hghting units A number 
of curves were shown to illustrate the departure from 
normal daylight and the extent of the variations m 
the spectrum of daylight at different times in the 
day 

Many optical instruments, m the construction of 
which prisms form an essential part, are grouped 
together m a new catalogue which has just been 
issued by Mr John Browning, of 37 Southampton 






street) Strand, London, W C 2 A wide range oi and Boyd, Edinburgh, under the title of " Fossil 
direct-vision pocket spectroscopes some with and Men Elements of Human Palaeontology ” The 
some without companson prisms and micrometer work has been brought up-to date by the addition 
scales, IS included, together with larger portable sizes of notes by the author 


fitted with colhmators Among the table spectro- 
meters manufactured by the firm is one of an auto 
collimating type m which the telescope has an object 
glass of I in diameter and 9 in focal length The 
circle IS 5 m in diameter with two verniers reading 
to 1' Other instruments described are stereoscopes, 
pnsmatic compasses, prismatic field and opera 
glasses, and there is also included a short, light 
weight telescope havmg a Porro prism erecting 
system and fitted with a revolving adapter carrying 
two eyepieces giving magnifications of 10 and 15 
respectively , this should prove useful to the tourist 
or naturalist Simple explanatory notes describing 


As many of the works on natural history published 
by the Trustees of the Bntish Museum (Natural 
History) are out of print and difficult to obtain a list 
of the volumes on sale by Messrs Wheldon and 
Wesley Ltd 2 Arthur Street, W C 2, should be of 
interest to many readers of NaruuE Ihe catalogue, 
classiiied accortling to subjects is New Series, No 7 
It can be had upon application to the publishers 
Thi Cambridge University Press is to publish this 
summer, under the title of The Domain of Natural 
Science the Gifford Lectures delivered by Prof 
E W Hobson in the University of Aberdeen m 1921 


the construction, use, and adjustment of the various 
instruments mcrease the usefulness of the cat dogue 

The latest catalogue (No 444) of Mr F Edwards, 
83 High Street, Marylebone, W i, is devoted to 
biography and lustory It contains a short list of 
lives of men of science, reasonably priced 

A TRANSLATION, by Jessie Elhot Ritchie and 
Dr J Ritchie, of Prof H Boule s " Les Hommes 
Fossiles ” 18 to be published shortly by Messrs Oliver 


and 1922 The work is an attempt to settle the 
relation of “ that complex of knowledge and ideas 
which is denoted by the term natural science to 
religion and philosophy at the present day lo 
attain this object the author has examined the his 
loncal development aims, and true characteristics 
of the various departments of natural science Vol 
xvm Q-b of the Royal Society of London Catalogue 
of Scientific pTjiers fourth Senes will be issued by 
the same house immediately 


Our Astronomical Column. 


J UNE Meteoric Displays — Mr W F Dennmg 
tea " Sometimes a fair number of meteors are to 
be seen during the short nights of June and there are 
many radiants visible, but they are so feeble that 
unless the observer mamtains long vigils he will not 
gather sufficient paths to indicate the places of 
radiation accurately 

“ Some of the chief radiants at midsummer are _ 

*13® +53° 345° +64“ 242° -13° 252" -23° 

260“ - 12® 2bO® - 22° ' 261° •( 5° 280° - 13’ 

272° -(-68° 282° -24° 354° I 40“ 355° h 77“ 

Considenng that the twilight is strong and persistent 
durmg the whole of the night and that therefore the 
conditions are not favourable the meteors are often 
more in evidence than would have been expected 
Thp nights of June are also so agreeable for outdoor 
woHtLnat this particular time of the year is an attract 
ive one to the student of meteors It is true that 
what may be termed the real opemng of the meteoric 
season occurs at the middle of July, but June antici 
pates a few of the advantages of the former month 
in a minor degree 

" The Perseids possibly commenre lo display the 
vanguard of their coming host at the end of June 
and this question needs further attention A few 
meteors exhibiting all the characteristtds of the 
Perseids have been recorded so early as June 25-26 
tuid with conforjnable directions, but it is just pos- 
' Sible that other showers may have been responsible 
To ascertain the truth two observirtions at distant 
stations are required, and observers should make 

S efforts to obtain them dunng the last week m 
nd first week tn July If this endeavqur were 
ghly canflQd out we should soon acquire the 
‘neoessary evidence and discover the opemng date of 
Petseid shower It Is by far &e finest 
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annual display exhibited m the heavens and lasts for 
a longer period than any other stream for late 
Ptrsenls are seen until about beptember 5 and 6, 
when the radiant is at 90° + 57° on the N E boundaries 
of Auriga 

Thl Corona of 1908 and Solar Prominencls — 
In the Memoirs of the Kodaikinal Observatory (vol 
I Pt 11 p 67) Mr Evershed referred to the corona 
of 1908 as affording a test of the relationship oi 
prominences to coronal streamers, because the 
KodaikAnal photographs of prominences showed 
considerable activity over the sun s south polar 
region and an almost complete absence over the 
north jiole In Mon Not RAS vol 83 p 153, 
he returns to this subject because as he says, 

‘ the corona as drawn by the late Mr Wesley from 
photographs obtained at Flint Island by Mr McClean, 
shows the opposite distribution as regards the 
coronal streamers which are more conspicuous over 
the north polar region than over the south, and thus 
the test in tins instance appears to fail, although 
from previous eclipses there seemed to be a close 
correspondence between the coronal streamers and 
the principal zones of prominence activity ” Mr 
Evershed was therefore led to re-examme the orienta- 
tion of the Flint Island photographs in relation to 
his own prominence photographs and Dr Campbell's 
publislieu photographs of the corona He has now 
come to the conclusion that the north and south pomts 
on Mr Wesley’s drawings should be mterchanged 

Mr Evershed concludes that " Dr Campbell’s 
orientation is correct and that the corona of 1908 
IS not an exceptional case, but, on the contrary, 
adds weight to the evidence previously found for a 
close relationship between prominences and coronal 
streamers as advocated by Major Lockyer m his 
recent and also his earlier paper 
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Research Items. 


Steatopygous Figures found in France — 
Female figures with that remarkable conformation 
known as steatopygous have been found m southern 
Europe from time to time and have been connected 
with the peculiar build of Bushmen Hottentot 
women A figure of this kind discovered at Lespugue. 
Haute-Garonne, is descnbed by Dr Ren 4 de Saint 
P6rier in L Anthropologte vol xxxii No 5-6, with 
a useful list of references to other figures of the same 
kind 

Balkan Embroidery Patterns — In the May 
issue of Man Miss Edith Durham publishes a series 
of interesting einbroitlery p.itterns from the Balkan 
Peninsula Those worked m cross-stitch are generally 
used by the Slav-speaking peoples, those in cham- 
Stitch by the Albanians iJp till very recent days 
embroidery was used lavishly on the garments of 
both men and women The superiority of the 
Albanian as a designer is marked in this series 
He IS the artist of the Balkans, and the curvilinear 
patterns run through the inlaid metal work and 
carving, which is now fast d3nng out He is usually 
his own silversmith and the rough ornaments which 
he makes are extraordinanly like those found at 
Glasinatz, which include little doves pierced to wear 
as amulets 

" Sheep-tracks ' on Grassy Slopes — Close-set 
grassy ridges running parallel along the surface of 
a bank are familiar in many countries, and almost 
everywhere the popular explanation of their presence 
IS that they are due to the traffic of sheep Hilmar 
(Pdum, of the Danish Geological Survey, has recently 
made a study of their ^pearance and development 
in the Faerbe Isles and in Denmark and finally disposes 
of the myth of their zoological origin {Danmarhs 
geolog Under s^g Rsek iv ^ i) He finds that 
the formation of the ndges, which he names *' terra- 
cettes,' originates m a settling of the loose earth on 
an unstable slope mto a position of greater stability 
At first a series of horizontal cracks appears in the 
turf covering a steep slope, then the narrow turf 
section between two cracks sinks shghtly, turning 
at the same time about a honzontal axis so that its 
surface comes to rest at an inclination rather less 
steep than that of the slope as a whole The ridges, 
once begun increase in definiteness, owing to the 
filtering out by the grassy coating and final settlmg 
of soil particles washed down by rain The whole 
process is of a superficial character and is entirely 
a geological phenomenon 

The Population of India — In anticipation of 
the report on the Indian Census of 1921, Mr J T 
Marten, Census Commissioner, gave an interestmg 
review of the results in a lecture delivered before the 
Royal Society of Arts and published in the Society’s 
Journal of April 6 The economical conditions of 
the country sufiered naturally from the effects of the 
War, and the difficulties attending the enumeration 
were increased by the failure of discipline among the 
people resulting from political unrest The most 
interesting departure on this occasion was the attempt 
to extend the census of industries, but the weakness 
of the Industnal Department has made the result 
somewhat disappointing Mr Marten remarks ‘We 
have a population with very considerable natural 
capabilities of increase That increase 1^ checked by 
ignorance of and indifference to maternal and infant 
welfare, by occasional famines and by epidemics, 
such as malana, plague, and influenza We endeavour 
year by year to minimise the effect of these checks 


What if our endeavour should be successful ? Can 
India support a considerable mcrease of population 
in the future under any conditions that seem likely to 
arise ? If not, which is to lead the way to economy, 
the birth-rate or the death-rate, and will the other 
follow ? In this connexion we have made some 
tentative efforts to collect in some provinces, where 
circumstances seemed most suitable, on special 
schedules, some statistics of the sue and sex constitu- 
tion of families m different social strata, with a view 
to obtaimng information as to the normal fertility of 
married couples The attempt is beset with diffi- 
culties ’ 

Chromosomes in Man — The number of chromo- 
somes in man has long been uncertain In 1914 
von Winiwarter published the most trustworthy 
account, finding 47 chromosomes in male germ cells 
and inferring 48 in the female Other investigators 
found 24, and at one time it appeared that this 
half number was charactenstic of the negro Dr 
T S Painter (Journ Lxptl Zool vol 37, p 29) 
has recently published a paper which probably 
settles the matter He finds 48 chromosomes in 
both the white man and the negro The reports 
of 24 were probably due to clumping of the chromo- 
some pairs before fixation Dr Painter finds that 
the 48 chromosomes include an X Y pair of sex- 
chromosomes The Y-chromosome is very small and 
was probably overlooked by von Winiwarter Painter 
also finds giant spermatogonial cells with larger 
nuclei and twice as many chromosomes (approxi- 
mately 96) The occurrence of giant spermatozoa 
has long been known If they are functional then 
triploid individuals might arise and it is pointed 
out that some of these with new combinations of 
sex-chromosomes might be intersexes or herma- 
phrodites such as have been showre to occur m a 
similar way m Drosophila 
Mineral Constitution of Soil-typfs — James 
Hendnck and George Newlands (Journ Agrtc 
Science, 1923, p i) have examined the mineral 

e cles constituting the more sandy grades separated 
the " fine earth ” of a number of Briti^ soils, 
dealing with the matenal finer than 3 mm in diameter 
They find that the separation of different minerals is 
practically impossible for grades belmv the " fine 
sand " of English workers — that is, finer than o 04 
mm , a figure that should have been stated The 
coarser grades however, can be divided mechanically, 
magnetically, and microscopically, into an " ortho- 
clase group," including all the felspars, a " quartz 
group,”’ and a " ferrosihcate group ’ A number of 
minerals, such as zircon, garnet and tourmaline, that 
are " accessory ’’ m the parent rocks appear m 
“ surprising amount ’’ in the soils, owing to their 
resistance to abrasion and decay A greater surprise 
IS the constant record of granular haematite side by 
side with scaly yellow limonite The authors hope 
that such investigations may be of service as showing 
the reserve of bases present in the silicate particles 
The fresh state, however, of many of the felspars 
suggests that the agriculturist has little to gam from 
the coarser grades, apart from their mfluence on soil- 
texture, unless, as is quite possible, chemical exchanges 
take place on the surfaces of the grains It is well, 
indeed, that the study of adsorptive reactions should 
not be entirely restricted to the colloidal field 
Land Molluscs of the South-western United 
States —In the year 1905 Dr H A Ihlsbry 
published the first of a series of memoirs on the 
*' Mpllusca of the South-western States ' ’ Later instEt- 
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ments were mostly wntten in collaboration with 
J H Ferns, and now the eleventh part by these 
two well - known Amencan malacolopsts has just 
come to hand (Proc Acad Nat Sci PhiUd vol 
Ixxv ) It IS as admirable both in descriptions and 
figures as its predecessors, and deals prinupallv with 
those members of the Helix family that inhabit 
the desert lands of Arizona The genus Sonorella 
dwells in colonies in the mterstices of the screes and 
tumbled talus of the volcanic rocks forming the 
hills of that and and sparsely inhabited region 
seldom cominfj to the surface save in very wet weather 
Their collection is therefore an arduous matter 
only to be undertaken by a properly equipped 
expedition The prospectiv e interest lies in the 
fact that each group of lulls seems to have largely 
its own species, or variety of snail and that when 
the whole area has been surveyed important deduc- 
tions as to the physical geography of the past may 
be built up on the evidence of the distribution p ist 
and present, of these molluscan fonns 


Dorsal Eyfs of the Sea Siug — K HirasaUi 
(Annot Zool Japan x , Art 17, Dec 1922) gives an 
account of the dorsal eyes of the amphibious sea 
slug Onchtdtum verruculatum, which occurs aburid 
antly near the Marine Biological Station at Misaki 
The dorsal surface of the slug bears numerous papillai 
of varying size, some of which are provided with 
eyes, one to seven in number In the posterior third 
of the body some of the papillae are of large size and 
branched, forming the respiratory ‘ gill trees ’ 
Semper stated that the eyes decrease in number as 
the slug grows, and he put forward the view that the 
eyes were m course of degeneration but the present 
author shows that Semper was mistaken in his belief 
that the eyes disappear as growth proceeds Tlie 
cornea of each eye consists of modified epidermal 
cells, below which is a fibnllar connective tissue 
forming a circular sheet containing m its TOnpheral 
parts circular and radial muscle fibres Ihe lens is 
composed of a large distal cell and a small proximal 
group of cells the former differentiated into a distal 
spherical, more or less homogeneous body, and a 
basal cup shaped part containing the nucleus Early 
m development this cell exhibits a nerve issuing from 
its base, but the nerve becomes atrophied in the fully 
developed eye The proximal lens cells form a 
group of usually three or four nucleated cells Lining 
the proximal two thirds of the pigmented cup w hich 
envelops the eye is the retina — a smgle layer of cells 
loosely packed together, and imbedded m connective 
tissue In the basal part of each cell is a large lumen 
fiUed with a coagulable substance and proxinially 
the W® tapers into a nerve fibre which enters one of 
the nerves passing to the pleural ganglia 


Mineral Fertilisers — As a result of three 

E ' residence on the island, Launcelot Owen 
t Journ Geol Soc , vol Ixxix p i 1023) 
bes the deposits of tncalcium phosphate that are 
exploited in Ocean Isl , a menilier of the Gilbert 
group These have originated m guano which 

gathered m the hollows of a " kairenfeld, ’ worn out 
of upraised coral-limestone The fantastic features 
of tms old surface of erosion have been well illustrated 
by G S Robertsoh in Jus work on ‘ Basic Slags and 
Rock Phosphates " (1922) where yiews of the 
sunilar surface of Nauru Isl are also given ^ 
Owen states that the loose fnablc phosphate is m 
sense alluvial, but results from the ag^egation of 
cpncretions The coral-rock, including the pinnacles, 
b^ame dolqmitised, and was then permeated by the 
phosphate down to a depth of fully fifty feet 
fcvti exists where the percentage of tncalcium 
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phosphate sinks from its normal 88 to 79 per cent , 
and below this no phosphate deposits of any extent 
are found The author (p 13) rejects the idea of 
the occurrence of compounds such as dahlhte and 
apatite and is apparently unaware that the rock of 
Sombrero once regarded as jiure tru alciuni phosphate, 
is now proved to consist of dahlhte He notes (p 6) 
the occurrence of a translucent isotropic ind amor- 
phous phosphate which he regards as colloidal Ihis 
IS possibly the substance for which A F Rogers 
revived the name collophane in 1922 As a contribu- 
tion to our knowledge of potassic fertilisers, the 
US Geologic il Survev (Bull 727 1922) has pub- 
lished G K Mansfield's investig ition of ' Potash 
in the Orcensands of New Jersey, with maps showing 
the distribution of the sands and marls The 
general characters of glauconite as a fertiliser are now 
well known its application to the land is beneficial 
though it may not equal in effect the recently described 

potish shales of Illinois (Illinois Umv Agnc 
Station Bull 232, 1921 ) 

SvNTHFric Marble — The generally accepted 
theory of the igneous formation of marble rests on 
crude experiments made by Hall (1801-3) which 
chalk was heated in a closed guii-barrel In the April 
number of the Journal of the Chemical Society Dr 
M Copisarow describes some interesting experiments, 
which tend to support an aqueous origin of marble 
When solid calcium chloride and hydrated sodium 
carbonate or a paste of prei ipitated chalk and sodium 
chloride solution were heated in an autoclave at 
300° at a jiressure of 24 atmospheres for 8 hours, a 
compact mass of marble, capable of taking a high 
polish was formed The salts present facilitated the 
solution of the chalk or other form of calcium car- 
bonate and the high pressure conditioned crystallis- 
ation When sodium sulphate was used with 
calcium chlonde a compact mass of alabaster was 
formed 

Sfa ifvfl Changfs in Denmark —An investiga- 
tion of a submerged peat-bog in the harbour of 
Rungsteil, Denmark by Dr Knud Jessen of the 
Danish Geological burvey, has levealcd considerable 
changes in relative levels of sea mil land in the 
neighbourhooil of Copenhagen during the late glacial 
period (Danmarks geolog Unders^g Raik iv Bd i) 
About 260 metres off the coast and at a depth beneath 
the surface of the sea of some 20 metres was found 
a fresh water clay — ' Dryas clay ’ — containing land 
plants and this was overlaid first by deposits con- 
taining, among other things bones of a vole and of a 
wild pig, secondly, by peat containing oak, alder, 
hazel etc and hnally, by sea mud with cockle 
shells and recent sea sand The indications seem to 
be that at the beginning of the late glacial period, 
the sea was 18 metres higher at Copenhagen than 
now and that elevation of the land took place later 
so that at the end of the late glacial period it stood 
at leist 24 meties above its present level relative to 
the sea this elevation persisted from the younger 
Dryas period till the Littonna submergence which 
hnally broke the kind-connexion between Seeland and 
Scania 

Vertical Movements of thf Atmosphere — 
Mr I I Kassatkme, in his monograph of the above 
title which has been published m the Bulletin of 
the Imperial Society of Naturalists in Moscow, 
1915 puts forward a theory of ram formation 
According to this theory, upward currents of air, 
on reaeffung the cloud level, cause still further 
separation of moisture by raising the clouds The 
drops thereupon coalesce to form larger ones, which 
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will eventually attain a size such that they can fall 
against the direction of the upward current, instead 
of being carried up still higher Whether these 
drops reach the earth’s surface or not will depend 
on the nature of the layers of air through which they 
must pass If the latter are dry, and the upward 
current strong, they will have evaporated away before 
reaching the earth If the height of the clouds is 
h„ and the height to which they are hfted is A,, then, 
before any ram can reach the earth, the ratio A,/A, 
must attain a hmiting value a, which for Moscow 
has a value which vanes from 25 to 35, when 
Its value falls below this, irrespective of the degree 
of cloudiness, no ram can fall The anomalously 
low rainfall of Swakopmund is explained, on this 
basis, to be due to the presence of a pronounced 
inversion caused by the sca-breere, below the average 
doud level, which mhibits the development of 
upward currents Farther inland, where this factor 
does not exist, the rainfall is much greater 

Projeciion for Afronautical Maps — In 1919 
the International Aeronautical Conference decided 
to adopt the Mercator projection for the general 
small scale air map In the Geophysical Supplement 
(vol 1 No 3) of the Monthly Notices of the Royal 
Astronomical Society Col E M Jack and Capt 
G r McCaw contribute a paper on the value of 
Mercator in this connexion answenng criticisms 
that have been made regarding its adoption The 
substance of the paper was read to the British 
Association at Hull The essential value of these 
small-scale maps is for aenal navigation, that is, 
for the direction of the course of the aeroplane from 
one point to another In consequence it applies 
not to local large scale maps but to maps on a scale 
of I 2,000,000 or 1 3,000,000 In most criticisms 
of Mercator, the use of the polyconic has been 
advocated The authors reply to these arguments 1 
by pointing out that the disadvantages of the poly- 
comc are threefold — the sheets do not fit together, 
the measurement of beanngs is less simple and 
direct than in Mercator, and, with a single exception, 
no straight hne represents anything in Nature save 
as an approximation On the other hand, a good 
case IS made for the use of Mercator, even if that 
projection, in common with all others has some 
obvious defects The authors answer the criticisms 
at length, but point to the essential quality that 
Mercator possesses, of representing a hne of constant 
bearing as a straight hne, as being of prime import- 
ance to the navigator The varymg scale does not 
trouble the aviator, but the bearmg hne enters mto 
almost every problem with which he has to deal 
Mercator enables him to solve these problems by 
simple graphic means and, as a result, he prefers 
it to any other projection At the same time the 
authors admit tliat, if flying beyond lat 70® becomes 
common, some other projection will need to be used 
for polar regions, but this does not afiect the problem 
at present 

Free-Air Pressure Maps for the United States 
— Supplement No 21 to the U S Monthly Weather 
Remew is a discussion on “ the preparation and 
significance of free-air pressure msitis for the central 
and eastern United States," by Mr C Le Roy 
Meislnger The aim of the author is to develop 
barometne maps of free air levels which shall have 
a direct and important bearing upon accurate fore- 
casting for aviation The discussion open* with 
" the histo^ and problems of American barometty,’* 
and an explanation is given of the relations involv^ 
in the reduction of pressure from one levd to another, 
temperature mtroduemg a considerable difiS^ulty 

NO. 2797, VOL, in] 




The author, refwrmg to practical experience being 
required to demonstrate the value of free-air pressure 
maps, and stating that the United States does not 
possess this experience, mentions that in Japan 
daily maps of the 3-kilometre levd have been drawn 
for several years and are of great service to Japanese 
forecasters Details are given of Dr R Sekiguchi's 
experience m forecasting from these maps m Japan, 
Cyclonic centres in the Far East show better a^ee- 
ment wnth the trend of the isobars on the 3-kilometre 
majis than with that at sea-level Various interesting 
examples are given, and probably valuable informa- 
tion may be gamed from these for other parts of 
the globe A large number of specimen maps afe 
shown for sea level, x-kilometre level, and 2-kilomctre 
level, while details are given of each series The 
work is of considerable importance to aviation, and 
the upper-air charts show what the winds axe doing 
aloft when it is often impossible to gain the informa- 
tion from the sea-level charts It is claimed that the 
discussion afiords a ghmpse of the physical processes 
at work and may help to hft us from empincism a 
little nearer to that ultimate goal toward which 
students of weather forecasting are stnvmg 

Endurance Limit of Steels — Engmeenng 
Bulletin No 136 of the Umversity of Illinois contains 
an account of further expenments on the fatigue of 
metals, conducted by H F Moore and T M jMper 
The new results, which have been obtained by 
similar methods to those described m a former 
Bulletm, confirm the existence of a true endurance 
limit for steels of different compositioas For 
moderately hard steels, this limit may be found by 
rapid tests m which the rise of temperature is 
measured Only a few preliminary tests have been 
made by GoughS method of determining the increase 
of deflexion as the range of stress is increased A 
fairly close correlation is found to exist betweea 
the endurance limit and the ultimate tensile strength 
or the Brmell hardness, and a much less close con- 
nexion between the endurance limit and the yield 
point and hmit of proportionality, there being no 
correlation with the impact or repeated impact 
values It should be remarked, however that the 
range of materials studied was not very wide, and 
the authors did not examine defective matenals 
A formula for the effects of cycles of stress not 
I involving complete reversal is proposed, the results 
not being m agreement vnth Goodman's diagram 
A New Filament Electrometer — In the issue 
of the Phystkahsche Zetlschnft for April 15, Dr C W 
Lutz, of the Geophysics Observatory, Munich, de- 
scribes an improved form of filament electrometer, 
which has been constructed by the firm of Edelmann, 
for use in the observatory The filament is of 
platinum, and its lower part is attached to one end^ 
of a diameter of a circular loop of quartz fibre , ths 
other end of the diameter of the loop bemg attach^ 
to the sliding frame by means of which the Whpl6 
may be removed from the instrument for rojfiace-,! 
ment of the filament The deflectors between which 
the filament is placed are adjustable by means Of 
screw heads outside’ the metal cover of the instru- 
ment The filament is observed through a mioro- 
scope magnifying 285 tunes, and, for distances of' 
the deflectors from the filament exceedmg 4 mm.,’ 
the deflexions are moportionai to the apmied voli^ 
over the whole 01 the scale of the ocular of Ihft 
microscope, which is graduated from a central 2W> , 
to 50 on each side The insulation throughout U, 
amber The sensitivity of the instrument pMQc 
varied by the usual, methods from ooox to 
per division of the 
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The Royal Observatory, Greenwich 

Annual Visitation 

'T'HE visitation of the Royal Observatory took Observations with the Gjokson floating telescope, 

* place on Saturday afternoon, June 2 In lent by Cambridge Observatory are being continued 

addition to members of the Board of Visitors a large Mr Jones his revised his determinations of latitude 

number of guests interested in astroiiomv wew variation with this instrument and they are in 
present, and took part in the inspection of the sitisfactory aewrd with those made clscw lure One 
observatory and instruments of the w ven yeai maxima of latilude v iriation is due 

The astrographic equatorial has been remounted about 102 y The 28 inch equatorial is being used for 
on its return from Christmas Island and the mstru- observation of close ami diflicult purs, 66 pairs 
ments left in Russia in 1914 have just arnved sifely with stparatioii less thin o 5* ind 105 between o 5' 

after an absence of nearly ifinc years Ihc Astro- and i o' have been observed during the year Mr 

nomer Royal in his report expresses his regret at the Jar kson is cuiitinumg to deihu e hypothetical paral- 
failure of the Christmas Island expedition he notes faxes for these md other stais 

however, that the close verification of the I instein flu 26 inch rcfiactor is being used for photographic 
shift by the Lick Observatory expedition renders it detciminations of stellar parallax 49 parallaxes 
unnecessary to send an expedition from Gremwah have been dcteimintd during tin ytir making a 
to observe the Californian eclipse next September total of i<j5 with the mstiument The 30-mch 
Ihe exchange of wireless signals has reojiened the ri flectoi is being used for photogr iphy of stellar 
question of the small differences of time detcrniin i- spectra with a couilnnatioii of prism and gratuig 
tions at different observatories Examiiiatioii of the A prmupal spietnim is thus obtained bordered by 
bearings of the transit circle showed that the western diffriction spectra of known relative mtcnsitics thus 
pivot was bearing only on its eastern t dge this w is dctermimng the df nsitv gradient of the plate for all 
remeelied by a slight lowering of the bearing Ihc wive lengths With the astrogriphu equatorial 
test was made by placing some rouge on the bearings, some of the fields photogr iphed about twenty years 
then lowering and rotating the instrument the ago are being re photographed through the glass so 

presence or absence of rouge on the piveit showed that superposition on the earlier plates film to him 

where it was in contact with the bearing enables proper motions to be deduced Ihc work 

The results of the wireless time comparisons for has begun with 2eme 65 N Pidmation and will 
the year are given the annual means are Hans gradually approach the pole 

+oiosec , Bordeaux +014SCC Nauen o 00 sec Sunspot activity continues to declmi Ihcrewas, 

Annapolis (August to De< ember only) +003 see howevet a considerable group of spots visibh from 
The plus sign means that the other station is late on Deeimbtr 22 until January 4 in latitude 6“ N A 

Greenwich In the case of Annapolis the discord- high lititude sjiot m 41" S was photogr iphed on 

ance is wholly explicable by the tune of transmission Novcmbci 14 and 15 

o 06 sec of the Pans and Bordeaux discordance s is Tlie following are the provisionetl magnetic ele- 
due to the fact that Leverner s Tables of the bun ments deelueed for 1922 

used in France, differ by this amount from those of Deehuitiou 13° 46 6' W Dip 66" 51 9' Hor Force 

Newcomb In the long run these dilleremes will 018449 Vert Force 043181 (the last two being m 

probably give excellent determinations of longitude C G S units) 

Observations of the moon aic dealt with m special The weathci report is for the twelve months eiulmg 
detail in the present repeirt, on account of the fact \pnl 30 1923 The mean temperature was 4c» 8“ F 

that Hansen’s tables used m the Nauticil Almanac ’ being o 2° above the ave rage On two days both in 

from 1862 to the end of 1922, have now been super- May the temperature 1 cached 90 F It fell to 
seded by those of Brown This was therefore freezing-point on 21 days Tin re were 1404 hours 

selected as a suitable occasion for collecting all the of bright sunshine 31 5 jier cent of the possible 
Greenwich observations of the moon made •unce the amount 

time of Bradley, and reducing them to Browns The Astronomer Royal naturally icfers to the 
system (modified by using hothermghams secular severe loss which the Observatory his sustained in 
acceleration, which is 479' in excess of Brown’s) the death of Mr W W Bryant noting his enthusiasm 
It was then found that the residuals could be repre- m former years as a mendian and double starobsc rver, 
sented by two empirical terms one with amplitude and the zeal and energy with which ho afterwards 
3' and period 70 years, the other with amplitude i y cai ried on the work of the Magnetic and Meteorological 
and period 59 years The two terms are now in Department Allusion is also mack to the astro- 
unison, producing a large oscillation, but m Bradley s nomers who have visited the observatory for special 
time they tended to neutralise each other A full puiqioses during the year , they include Mr Dodwell, 
comparison is given between Brown s Tables and director of Adelaide Observatory, Messrs Comrie anci 
observation for the first quarter of 1923 there is a Greaves from Cambridge and Mr S Gaythorpe , who 
nearly constant error in longitude of - 7 8' about came to study the Horrocks MSS in connexion with 
* half of which is due to Brown's use of too small an a biography of Horrocks which he is preparing 
acceleration A C D C 

Royal Visit to Uniyersity College and Hospital, London 

A^N Thursday, May 31, the King, who was accom- but few instances on record m which any foundation 
panied by*the Queen, openecl the new Institute had received i 200,000/ from a single benefactor in 
of Anatomy at University Ccwlege, London, and laid a single gift The magmfacent generosity of the 
the foundation-stone of the new Obstetric Hospital Rockefeller Trustees is the more impressive smee 

Her Majesty laid the foundation-stone of a Nurses It was bestowed bv a citizen of the United States of 

Home which is to be erected on an adjacent site in America upon a college and hospital in London, and 

iSonhexion with University Collage Hospital ' thus upon the people of Great Britain and the Fmpire 

' t Before a gathering as brilliantly representative of The declared puroose of the trustees is “ to promote 
tbp science and practice of medicine as of philan- the well-being 01 mankind throughout the world ” 
’ twopy »ad affairs, his MajestyJsaid there could be That they should have selected the University of 
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Ixsndon to receive this princely endowment is not 
merely a high and well-deserved compliment and the 
creation of yet another tie of ^mpathy and friend- 
ship linking us to the United States, but it is also 
the evidence and declaration of their conviction that 
the progress of science and the welfare of mankind 
are not delimited by national or racial Ixnmdaries, 
and that work done in J ondon for the relief of human 
sutteniig, the improvement of medical education and 
the advance of science “is a service to the whole 
world The advance of knowledge and the ever- 
nsing standard of medical education necessitate 
reorganisation which would give an impetus to the 
more effective training and equipment of the British 
practitioner The underlying principle is as old 
as Ecclcsiasticus J he wisdom of a learned man 
cometli by opportunity of leisure, and he that hath 
little business shall become wise ” Its specihc 
application to medical teaching and research is new 

Continuing the King referred to her Majesty s 
particular satisfaction on learning that the care of 
maternity and infant life in which the Queen has 
always been actively interested is part of the 
scheme and that the claims of the nursing service have 
not been overlooked The privilege of accepting the 
munificent gift of the Kockefeller Trustees imposes 
obligations upon the staff to fulfil the ideals which 
it represented, and upon the public to furnish neces- 
sary support It IS inconceivable that Englishmen 
should decline to welcome this generous challenge 
from our kinsmen across the Atlantic to a friendly 
jivalry in medical skill devotion, and beneficence 
His Majesty cordially wished Godspeed to this great 
enterprise 

The address was follow ed with responsiv e attention 
and when the stones were laid their Majesties pro- 
ceeded to the library of the Medical School and thence 
to the new building of the Institute of Anatomy 
A tour of the building was made their Majesties 
being particularly interested in the brilliantly- 
lighted dissecting-room and the equipment of the 
X-ray rooms, where the director of the Institute, 
Prof G Flliot Smith demonstrated various radio- 
graphic and anatomical exhibits, among them plates 
taken twenty years ago of the mummy Ihothmes 
IV and whole specimens made transparent by the 
Spalteholz method to facilitate comparison with 
X-ray plates by students of anatomy Both their 
Majesties were also keenly interested in radiographic 
plates and photographs shown by Mr H A Hams 
revealing the effect of successive illnesses upon the 
growth of the long bones of a child 


The Mind of the Maori 


'T'HE authorities of the Dominion Museum at 
^ Wedlmgton, New Zealand, have published a 
senes of monographs on the ancient mstitutions, 
mental and spintual concepts, and ceremonies of 
the pre-European Maon, with an examination of the 
esotenc meaning underlying innumerable personifica- 
tions and mytho-poetic allegones They are wntten 
by Mr Elsdon Best, who is regarded as the greatest 
livmg authonty on Maori history and folklore 

In the first paper mentioned below,* stress is laid 
upon the two different phases of Maon religion 
The ntual and teaching of the pnests and men of 
supenor rank were of a distinctly higher type than 
that of the common people They formed the most 


‘ Dominion Ma«um Mooofnplu No i Some Aspects ol Maori Myth 
end Rellgton No 3 Spiritual end Mental Concepts of the Maori No 3 
The Astronomical Knowledge of the Maori Genuine and Smptikal u 
‘ ~ • tag their Systems of AstRgpny, AstioUtiy, and 

m certain other Natural Atenomena No 4 


Nat^ Astrology, srit?Sot« 
the Maori DlvMon ol TT 
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intensely tapu portion of Maon esoteric lore and were 
so jealously guarded that for many years they were 
entirely unknown to Europeans 

Mr Best's account of Maori myths is denved from 
the East Coast tribes There is an elaborate 
cosmogony Things celestial and terrestnal are 
spoken of as persons, and the processes of evolution 
are desenbed in genealogical form In the beginning 
was the vast unknown time of Po, before Ran^ 
and Papa (sky and earth) appeared From the 
union of these arose certam supernatural beings 
whose names are known throi^hout Polynesia — 
Tane Tu Kongo, Tangaroa, Tawhinmatea and 
Whiro These beings formed and arranged the 
present world Mr Best gives a highly poetical 
account of their varied exploits and in some of the 
concepts finds a likeness to ancient beliefs in Chaldea, 
Egypt, India, China, and Japan The cosmogonic 
genealogy of Rangi and Papa which m one account 
consists of such names as Pu (root). More (extremity), 
Take (stump), Weu (fibre) is compared to the 
World-Tree of Scandinavian myth, and the three 
baskets of knowledge obtained from the heavens by 
Tane are likened to the three baskets or books of 
knowledge of the Indian Buddhists 

Mr Best desenbes four classes of Maori gods 
The first, alone, is lo, the supreme deity, then come 
the departmental and tribal gods, and lastly, the 
spirits of dead ancestors The startling suggestion 
IS made that the name lo may be a form of Jehovah 
Several other gods are compared with those of Egypt 
and Assyria 

The Maon conception of the spintual nature of 
man is concisely stated bv Mr Best in the following 
account from a native “'^The conclusions he arrived 
at from wliat he considered clear evidence were— - 
that man possesses a spintual quality that leaves 
the body during dreams and quits it for ever at the 
death of the physical basis (this is the wairua) , that 
death is marked by the passing, the extinction, of 
an invisible activity called the manawa ora (breath 
of hfe) , that man also possesses a physical hfe- 
pnnciple termed the maurt — one that canhot desert 
the living body but does so at death , that he possesses 
yet another Itfe-pnnciple called the kaa, that can bo 
affected by the arts of black magic, that man 
possesses several sources of mental and intellectual 
activity, and that the semblance of man, or of any 
entity, mav be taken and employed as a medium m 
ceremonies believed to affect the originals " 

The papers on astronomical knowledge and the 
division of time are remarkable examples of Mr 
Best's intimate acquaintance with the lore of the 
Maon people The Maon named the heavenly bodies 
and accounted for them m myths , they used them 
as time measurers and guides m navigation, and 
they personified them and worshipped them as bene- 
factors and deities 

In these papers Mr Best has given us a highly 
interesting and in many places an intensely poeticm 
account of the speculations and fancies of the Maori 
mmd The only weak points are the compatisons 
of Polynesian names with those of the ancient world 
These entirely fail when the words are traced by 
stnet phonetic law to their cognates in Indcmesia 
and Melanesia Sidney H RaV 


The Promotion of Research in the 
University of Bristol. 

I T IS common knowledge that the universitlefl ol 
Great Britain are lyoefully lacking m funds 
speafically allocated to the furtherance of their n^Ui 
fuactioa, namely, research. Too much promtn^ice 
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cannot, therefore, be given to the activities of the 
Colston Research Society m the city of Bristol, the 
object of which is the promotion of reseirch in its 
University This Society under a slightly dittorcnt 
name, was originally founded m i8qo for the purpose 
of promoting the cause of a university at Bristol ind 
It played a most influential pait m securing the 
foundation of the University tin years later It 
then turned its attention to the assistame of a 
specific branch of university activity and chose that 
of the promotion of research 

The Society met for its annual dinner ami collection 
on June i under the presidency of Mr Claude B I ry, 
with Prof Flinders Petrie and Sir Rirhanl Crregory 
as the principal guests The collection, which 
amounted to 600/ brought the total sum collected 
since its inauguration twenty three years ago up to 
nearly 12,000/ 

The annual sum of about 600/ , which is thus 
available for research, is allocated to the various 
departments of the University of Bristol by a joint 
committee of the Society and the University It is 
interesting to note that while the greater part of the 
funds collected is provided b> local merchants ,ind 
industrial firms, the Society accepts the term research 
m its widest sense and has recently made awards to 
the arts faculty, which will be continued so far ,is 
funds permit 

In addition to the collection an important exten 
Sion in the activities of the Society was made by 
the president for last year, Mr Frnest Walls, which 
seems likely more mil more as years go on to cement 
the relationship between the University and local 
industries This ait was the foundation of a number 
of annual Colston lestarch fellowships These fellow 
ships are post graduate in character and are ear 
marked to a particular faculty or branch of rcsi irch, 
or to a particular research problem In those cases 
in which the rescarih piobleni is of an mdustrnl 
character and carried out with the lonsent of the 
supervising professor at the wish of the firm addi- 
tional funds for apparatus and material are also 
available The donor of a fellowship has access to 
the research work and receives the results of the 
work twelve months prior to publication During 
last year fellowships were piovided by the Imperial 
Tobacco Co (botany), Messrs J S Fry and Sons 
(engineering), Christopher Thomas Bros (chemistry), 
Messrs Packer and Sons (chemistry), Mr Frank 
Cowlin (medicine), and Messrs E S and A Robinson 
(chemistry) I hat the scheme is an undoubted 
success IS borne out by the fact that at the recent 
meeting of the Society it was stated that five of the 
above fellowships were being renewed for a second 
year and that two new fellowships had been promised 
one from Messrs Carsons I td , and the other from 
Messrs William Butler, both in chemistry 

To those conversant with the relations between 
universities and industry in a country Uke the United 
States, this may seem to be a very small organisation , 
but in the present depressed state of the finances of 
British universities, the existence of one Society 
rallying to the support of tlie most essential function 
of a universitj is exceedingly encouraging, and the 
scheme may be commended to the notice of other 
' centres of learning 


Radiatipn Thieory 

(^N Monday May 28, a lecture was doUvered at 
the University of Edinburgh by Prpf H A 
Uorentz, of the University of Haarlem, on " Primary 
abd Secondary Radiation ” In the course of his 
remarks. Prof Loren tz said that m former times the 
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radiation of light was held to be due to the presence 
m the luminous source of small particles vibrating 
about positions of equilibrium , in the electromagnetic 
theory of light this idea became more definite, in 
that the oscillating particlis were supposed to be 
electrically charged 1 he progress made in the last 
fiw years has shown tint, m many cases at least, 
this explanation of radiation c in no longer be main- 
t lined 

In Bohr s theory of spectral hms the emission of 
light is dm to the transition fiom one stationary 
state of an atom to another Tlu frequency of the 
emitted radiation is determined by the change in 
the cmrgy of the atom and is widely different from 
the frequent y really existing in the atom, in which 
thi clei trons freely revolve around the nucleus 
When light IS emitUd b> a luminous body, and, m 
general when wc ate concerned with the original 
pioduction of waves we can speak of a primary 
radiation, whereas the term secondary radiation can 
be applied to those cases m which particles that 
are struck by inciilcnt rays tin reby bei omc centres 
of emission 

There is perhaps but one case of primary radiation 
for whuh the old theory still holds, namely the 
emission of chctromagnetic waves by an antenna 
If as has been shown by the experiments of 1 olman 
and Stewart an clcctnc current m a metallic wire 
consists of i motion of electrons tlun this must 
also be true of the alternating currents in the antenna, 
so that here the osiillatorv motion of the eltctrons 
IS seen to produce waves 

As to tlu secondary radiation this appears in 
many cases to conform to the classical laws This 
c in be illustr ited by the consider ition of (i) Huygens’ 
principle and his construction for tjie progression of 
a wave front (2) the propagation of light m i system 
of molecules (3) the scattering of light by molecules 
(blue of thf sky Lord Rayleigh's formula) (4) the 
scattering of X rays (Barkla s experiments) (5) the 
diffraction of X rays by crystils it being possible, 
as has been shown by W L Bragg and Bosanq^uet, 
to calculate in this case the intensity of the secondary 
beams by means of the old theo-y 

FXen for the primary radiation of light, the classical 
theories need not w hollj be abandoned 


Soil Acidity and Plant Distribution 

A N important senes of sti dies on the hydrogen 
^ ion concentration of the soil and its relation to 
plant distribution has been pubhshed bv Carsten 
Olsen {Compt rend LcU^ Carlsberg, xv 1923) These 
studies ded with the hydrogen ion concentrations 
of a senes of Danish soils covered by natural vegeta- 
tion the observed range being from P,i 3 4 to 8 o 
The composition of the vegetation is found to be 
very closely correlated with the hydrogen ion con- 
centration of the soil, and the author considers that 
the distribution of the more important species may 
be largely determined by this factor The numluM' 
and density of species in a given place are also found to 
be greatest when the soil reaction approaches neutral- 
ity Olsen further points out that Uie vegetation 
of alkaline soils poor in mineral nutrients bears no 
resemblance to that of very acid soils poor m nutrients 
Thu, section of the paper is very impressive in its 
wealth of data, and it includes exhaustive tables 
showing vegetation composition m relation to Ph 
and also a large number of partial soil analyses Only 
those who h^e used the field methods employed by 
Olsen can really appreciate the extent and thorough- 
ness of his investigations 

Iho auftior then deals with the growth of typical 




indicator species in water cultures Species normally 
wowing on acid soils are found to show best growth 
in nutrient solutions with a reaction of about Fu 4 o 
On the other hand, plants normally growing on neutral 
or alkaUne soils show most vigorous growth m culture 
medu of about P„ 6 to 7 In these media the plants 
of acid soils do not thrive and become chlorotic 
Olsen further exammes the theory of Hartwell and 
Pember that soil acidity may be associated with the 
toxicity of aluminium 10ns Though aluminium was 
found to be toxic to barley, the theory appeared not 
to be vahd for plants of alkaline soils in general 
Further wlule his observations confirm the idea that 
acid soils as a whole produce ammonia rather than 
nitrates Olsen's expenments show no evidence for 
the supposition that the plants normally growing on 
acid soils utilise ammonia and not nitrates, or that 
the plants of alkalme soils can only utilise nitrates 
Both nitrates and ammonia appear to have the same 
value as sources of nitrogen in the cases examined, 
and moreover mtnfication may be much more active 
in acid soils than is commonly supposed, as rapid 
nitnhcation existed in soils as acid as P,, 4 4 

This valuable paper should be in the hands of all 
those interested m soil acidity and plant growth 


University and Educational Intelligence 

Birmingham — The late Ehrabeth Kenway of 
Moseley has left to the University a legacy of loool , 
free of dutv, to be applied as the Ckiuncil shall think 
fit 

We learn from the 1 tmf<: that the late Joseph 
Samuel Taylor of the hrm of Ta>lor and Challen, 
engineers, has left the resulue of his estate, after 
numerous bequests to local chanties, to the Uni- 
versity for research work in mechanical engineering, 
metallurgy, and chemistry 

Cambridge — In connexion with the coming meet- 
ing of the International Union of Pure and Applied 
Chemistry, it is proposed to confer honorary degrees 
of Doctor of Science on M A Haller, president of 
the Academy of Sciences of the Institute of France, 
Ih-of W D Bancroft, Cornell University, Prof E J 
Cohen, University of Utrecht, Prof C Moureu, 
College de France Prof R Nasini, University of 
Pisa, Prof A Pictet, University of Geneva, and 
Prof F Swarts, University of Ghent 

Mr J E Littlewood, Trinity College, has been 
reappointed Cayley lecturer in mathematics Mr 
R A Herman. Tnnity College, has been rea^^inted 
University lecturer in mathematics, and Mr J Gray. 
King’s College, has been re elected Balfour student 
It is recommended that a special grant of 3>)/ 
be made to the Marine Biological Station at Plymouth 
MANCHEsrsH — The Shendan Del6pine research 
Jellowship m preventive medicine, value 300/ for one 
year, will be awarded shortly The elected candidate 
will be required to register as a research student of 
the University, and to devote the whole of his time 
to research m the department of bacteriology and 
preventive medicine AppUcations, together with 
particulars of the qualifications of the candidates and 
of the pr^osed subject of research, should reach the 
Internal Registrar on or before June 15 
St Andrews — ^The Court has agreed to hold m 
trust a sum raised m recognition of Dr David 
McE wan’s services as professor of surgery m Dundee 
TKe mcome from the fund is to be employed in pro- 
viding an annual prize m surgery to be awardea to 
fhe best student in that subject in the Final M p , 
CE.B Examination in the University. ^ 
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It IS expected that Mr Rudyard Kipling, Rector 
of the University, will be installed and will deliver 
his rectorial address on Tuesday, October 9 

The summer meeting of the Association of Women 
Science Teachers will be held at Reading, on 
Saturday, July 7 

Notice is given that applications for the Ramsay 
Memorial fellowships m chemical science, of the 
value of 300! a year each must be made not later 
than June 15 to Dr Waiter Seton secretary of thS 
Ramsay Memorial Fellowships Trust, at University 
College, London, W C i from whom full particulars 
of the conditions governing the award can be obtained 

Applications are invited from Edinburgh Um- 
versity medical women for the Dr Jessie Maegregor 
prize of 50/ for the best piece of ongmal work, 
published or unpublished, in the science of medicine 
Competitors must lodge the record of their work, 
accompanied by a letter vouching that the work was 
done by the sender, and raentiomng the place or 

laces in which it was earned .out not later than 

une 30, with the Convener of the Trustees, Royal 
College of Physicians Edinburgh 

The University of Gsneva is organising a summer 
school m which are included two attractive courses 
of botanical and geological field-work The botanical 
course opening on July 10 and closing on September 
10, will be conducted W Prof R Chodat, director of 
the Alpine station at Bourg-St Pierre in the Grand 
St Bernard region, where the course is to be held, and 
studies will be made of Alpine flora, plant distribu- 
tion, etc The geological course will be in the charw 
of Prof L W Collet, professor of geology m the 
University of Geneva, ann the first portion, July 10-13, 
will be spent at the University The remainder of 
the course, July i6-August 10 will be de\oted to 
field-work on tectonics and glacial geology Both 
courses provide opportunities for numerous expe- 
ditions Further information about the courses 
can be obtamed from the Secretary of the University 
of Geneva, or m Great Britain, from the Economic 
Division Swiss Legation, 32 Queen Anne Street, 
London, W i 

A STUDY of Dental Education was undertaken 
early in igzi on behalf of the Carnegie Foundation for 
the Advancement of Teaching by Dr William J Gies, 
of Columbia University Each of the Dental Schools 
of the United States (47) and Canada (5) has beeai 
visited, its equipment thoroughly inspected, and its 
relationships with other educational institutions 
ascertained The mvestigation has been earned on 
with the active co-operation of the Dental Educational 
Council of Amenca and the Canadian Association of 
Dental Faculties and of the local faculties. The 
recently published annual report of the Camegte 
Foundation announces that Dr Gies's report wU 
shortly be ready for issue There being no nationid 
board of dental exammers, the examinations iof 
licence to practise in the several States are dissiifiilar, 
and the dental laws differ m many of their reouire- 
ments where Uniformity would have obvious aavan*- ' 
tages A compilation of these laws, which have not 
hi&erto been easily accessible for comparative study, 
has been prepared and will shortly be issued wiuh 
comments on their mam educational features Cus- 
tom blinds us to the anomaly of the isolation of 
dentistry as compared with ophtiialmology, aur^l 
surgery, laryngology,' and other spoclaltiea of msdmtoe 
— of putting teeth and jaws m an elaborately hisalstedl 
com^tment by themselves>~and a reoonsidera^ic^ qf? 
fufldamentals such as is likely to be involved m 
wtarQed by Br. Gies’s study may have btmeficud 

' ' » >-j. \.fh. 
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Societies and Academies. 

London 

Royal Society, May 31 — E Griffiths and G W C 
Kaye The measurement of thermal conductivity 
No t Three types of apparatus of the plate 
type are described for the rapid precision determma- 
tum of the thermal conductiMties of materials it 
low conductivity Energy was supplied by electrical 
means and temperatures were measured by thermo 
couples An average time for the attainment of the 
” steady state " was 30 minutes or less and the 
average accuracy of measurement of the conductivity 
was alx)ut i per cent Among the topics discussed 
was the thermal resistance at the bounding faces of 
a material, the effect of superimposing layers of 
compressible material, the measurement of the 
tWekness of compressible material, the dependence 
Of the conductivity of timber on structure snd 
moLsture-content and the variation of the conductivity 
of rubber with mineral content — G W C Kaye and 
J K Roberta The thermal conductivities of metal 
crystals I — ^Bismuth A plate apparatus 
measuring thermal conductivities as high as o 02 
C G S with an accuracy of about i per cent , using 
specimens 2 ems by i cm in area and about r 01 
2 mm m tluckness was used Ihe conductivities 
of single crystals of metallic bismuth m directions 
parallel anci perpendicular to the trigonal axis at 
18® C arc in C G b units o 0159 and o 0221 The 
ratio of conductivities is i 39 The mean value 
o oiQi agrees well with the figure o 0193 obtamed 
on bars by Jaeger and Diesselhorst in 1899 Thus 
m the case of bismuth metal in the aggregate, the 
distribution of the constituent small crystals is 
random, and the effect on the thermal conductivity 
of any mter-cryatallme layers is not appreciable — 
C V Drysdale and S Butterworth The distiibutioii 
of the magnetic field and return current round a 
subrrlanne cable carrying alternating current I’t 1 
(By C V Drysdale ) An exact knowledge of the 
magnetic field distribution in the neighbourhood of 
a submarine cable is of great unportance in connexion 
with leader gear and the propagation of radio signals 
between submerged stations Investigations have 
been earned out since 1918 at the Admiralty Experi- 
mental Stations at Parkeston Quay and Shandon 
with the object of determmuig the magnitude and 
phase of the magnetic field in and above the surface, 
and of tlie return current m the water, as well as 
the velocity of propagation and attenuation of the 
electro-magnetic waves in the water and the shielding 
effect of the cable armouring Measuicments were 
made with an alternating current potentiometer on 
Jiorizontal *nd vertical search coils above and below 
the surface and on electrodes m the water at fre- 
, tiuencies from 50 to 500 periods per second Pt II 
(By S Butterworth) Expressions for the distribu- 
tion of electnc force due to a long cable canying 
alternating currents and immersed m a sea of uniform 
depth have been obtamed in the form of Fourier 
integrals and formulse have been developed which 
cover the following cases (i) The field above the 
Surface of the sea when the depth of the water is 
small , (2) the fidd above the siqa at large distances 
from the cable, there being no restriction m regard 
4o depth, ( 3 ) the field below the sjirface of the sea 
for pomts vertically above the Cfible , and (4) the 

below the surface of the sek at Wge distances 
imxca the cable when the depth the sea is great 
The mstilts for poinfs above the surface of the sea 
^ h4ve been verified by tests in which the sea is re- 
by a sheet of lead The formuls are in 
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substantial agreement with actual sea observations 
— S Russ The effect of X-ravs of different wave- 
lengths upon some animal tissues Two regions in 
the \ ray spectrum were selected and it was arranged 
that equal doses of X ray energy were absorbed in 
their passage through the tissues In these circum- 
stances more profound effects were produced by the 
longer wave lengths (o 45 o 30 A U ) than by the 
shorter wave-lengtlis (about o 168 A U ) both upon 
the norrral skin of the rat and upon Jensen’s rat 
sarcoma The degree of this differential action is 
more pronounced in the case of the skjn than it is 
for the tumour, the numerical values bemg 6 and 

2 6 respectively These numbers are termed ‘ thera- 

peutic factois '—E F Armstrong and T P Hilditch 
A study of catalytic actions at solid surfaces Pt XI 
— ^The action of alumina and certain other oxides m 
promoting the activity of nickel catalyst In the 
absence of any carrier for the nickel, the presence of 
a small jiroportion (up to 5 jicr cent ) of an oxide 
such as tliat of alummium or magnesium increases 
the catalytic activity of the reduced metal When 
the nickel oxide is deposited on a suppoit, eg 
kicselgiilir from which the metallic constituents have 
lieen extracted, the catalyst is inferior to that on 
naturil kieselguhr Its ictivity is restored if about 
20 per cent of alumina is precipitated with the 
h> dioxide of tlie nickel If this proportion of alumina 
IS first deposited on the acid extracted kieselguhr 
and the nickel hvdroxidcorcarl>oii,itc then precipitated 
on to this prepiration the catalytic activity of 
the product generally exceeds tint of nickel on the 
iidtuial kieselguhr It seems that the action of the 
non reducible oxide is mainly nitchaaical and con- 
nected with iiiirease or diminution of the surface 
iici of the exposed nickel — N I). Adam Ihe 
structure of thin films Pt IV — Ben/tni deriva- 
tives-- A condition of stability in monomolecular 
films Derivatives of ben/enc, such as hcxadecvl 
phenol contammg one long chiiii and one polar 
group m the para position orient on water surfaces 
like fatty acids, the phenol group forming the head 
of the molecule in contict with the water Com- 
pounds such vs cetyl palmitatc pilrnitic anilide, etc , 
which contain one polar group placed between two 
chains or one chain and a nng do not adhere to a 
water surficc well enough to give measurable con- 
densed films The para sulphonic acids in hcxadecvl 
and octadecyl benzene give soap like solutions m 
water Pt V Bromine in the a position m the 
bromo-acids and esU rs increases the cross section 
(if the molecules in the fahns I ho bromine atom 

increases the solubility of films of the higher fatty 
acids It also lowers the temperature of cliange 
from condensed to expanded films , but it does 
not appreciably affeit the projicities of the films, 
when expanded The double hnkage m the o 0 
position relative to the COOC,H, group increases 
the cross-section of the molecule m the films, as it 
does m iso-olcic acid — W B Rimmer The spectrum 
of ammonia Of the three bands which are associated 
with the spectrum of ammonia the ultra-vaolct band 
has already been investigated in detail by Fowler 
and Gregory, and is represented in the solar spectrum 
The ‘ Schuster bands ’ \ 5635 and X 5670, have given 
no sign of resolution under high dispersion, and it 
li probable that they do not occur in tihe solar 
spectrum The ‘ a band " of Fder and Valenta ns 

0 3 great complexity consisting of about 3000 Imes . 
there is no conclusive evidence that this band occurs 
either m the solar spectrum or m the spectrum of 
sunspots The Schuster bands seem to have their 
odgin m the normal ammonia molecule and the 
ultra-violet band is probably due to emission from 
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a more stable combination of nitrogen and hydrogen 
The a band appears to be associated with a comuna 
tJon of nitrogen and hydrogen of intermediate 
stability The occurrence of the ultra violet band 
alone in the solar spectrum indicates that only the 
most stable combination of nitrogen and hydrogen 
can exist under the conditions that obtain m the 
reversing layer 

Royal Microscopical Society May i6 — E J 
Sheppard vice president in the chair — M 
Ames Apphcations of the microscope m the manu 
facture of rubber This work falls into two divisions 
exammation of pigments and examination of micro 
sections of rubber both of which involve special 
methods For work on pigments particularly when 
investigating particle size slides should be prepared 
by the method of Green so as to ensure uniform 
distribution of the pigment in one plane The 
microscope enables relative particle sizes to be 
determined with certainty Owing to the great 
resiliency of rubber the preparation of sections 
sufficiently thin to be examined by transmitted 
light IS difficult Inorganic pigments if present can 
be identified and their distribution studied Certam 
organic materials snch as fibre reclaimed rubber 
glue and lubber substitute can also be identified 
The behaviour of the sulphur formations in the 
rubber can be observed as the rubber perishes and 
a comparison made between natural and artificial 
(heat) ageing The variation with temperature of 
the solut ility of sulphur in vulcanised and unvulcanwed 
rubber can also be observed Wher rubber under 
strain is examined vacua are found between the 
separate units of sulphur formations and at the 
poles of crysfcilline pigments but have not been 
detected in the case of gas black or zinc oxide 
Permanent internal deformation is visible in the 
rubber after retraction 


Geological Society May i6 — Prof W W Watts 
vice president in the chair — W B R King The 
Upper Ordovician rocks of the South Western Berwyn 
Hills The district deseni ed lies m Ae south 
eastern comer of the i inch Ordnance Survey Map 
Sheet 136 (Bala) The area is one where the beds 
strike in a north easterly and south westerly direction 
with dips nearly vertical The black graptolitic 
shale group is of shallow water probably ugoon 
ongin The area appears to have been one of 
shallow water throughout Upper Ordovician times 
and actually became land at the end of that penod 
The gap in the succession occasioned tw this uplift 
was greatest in the southeast near Welshpool 
while the areas on the north (Glyn Ceiriog) and west 
(Bala) remained under the sea The shallowing of 
the water in these areas is however manifest^ by 
the deposition of either gntty beds or oobtic lime 
Stones A new species of Calyraene is described from 
the upper part of the AshgiUian where it is taken as 
a local mdex fossil —W J Pugh The geology of the 
district around Corris and Aberllefenni (M^oneth) 
The succession and structure of an area of about 25 
square miles lying south east of Cader Idns are 
described The area has been surveyed on the scale 
of 6 inches to the mile The rocks ore partly Lower 
Silurmn and partly Upper Ordovician in The 
Valcntian succession is similar to that described at 
Machynlleth (O T Jones and W J Pugh Q J Q S 
vol Ixxi (iqii-re) p 343) and the same dassification 
is remined It is considered to rest conformably upon 
the Bala senes The general strike sourti west 
to north east is determined by the fact ttot the area 
lies on the south-eastern flank of the Hkr^h Dome j 
but the district is crossed important foMs-t^vetse: ' 

K0 2797, VOL in] 




to the normal strike These structures have been 
correlated, with those desenbed farther south 
Machynlleth 

Aristotelian Society, May 28 — -Profi A N White ^ 
head president in the chair — C Delisle Burns The 
contact of minds The word mind is taken to mean 
mental process or percipient event and thus to refer 
to all such facts as thinking feelmg and the Sensation 
which accompames or is part of thmking It is 
generally admitted that mental processes are grouped 
so that they belong to distinct persons or selves , 
but there is also a connexion between these groups 
of mental processes in co operation or communication 
or intercourse between persons In communication 

I am aware that you are thmking that is 
to say I am aware that you are Or liave a mind 
or it may be said that I am aware that an other 
mind exists The problem to be considered then 
IS Aow I come to know that an other mind exists 
The traditional view is that I come to know that 
other minds exist by a process of inference based 
upon a comparison of my body with other bodies 
This traditional view already been attacked by 
Lossky Old others It seems false first because it 
implies a very unlikely description of psychological 
development Secondly at any stage in life the 
difiiercnces between my own body and other bodies 
in my contemplation are so great that the likeness 
can scarcely be a valid 1 igical ground for the belief 
that other minds exist As an alternative to the 
traditional view therefore it is suggested that Prof 
Alexanders term enjoyment may provide an 
explanation of the way m which other minds 
come to be known But enjoyment must then be 
taken not to imply any process pecubar to my 
thmkmg or feelmg That is to say there must be 
enjoyment of co operation or commumcation As 
objects are giv»n in contemplation so other minds 
are given in another form of awareness There is 
then direct contact of minds not through bodies 
or across any bridge which is non mental This 
however does not mean that mind is not bodily 
smee mental process is probably the name for a 
relation the terms of wmeh are bodily We need 
not assume that mental process is explicable m terms 
of body or that body is exphcable in, terms 
of mental process but the contact of minds occure 
m one area of reaUty and the contact of bodies ip 
another and the two are inseparable as the force 
called gravitation is inseparable from mass 


Royal Irish Acadeffiv May 14— Prof Sydney: 
Young president m tne chair— J J Notan awj" 

J Enright Experiments on large ions in air 
eSects of such substances as sulphur diomde a^ 
ammonia on the development of large ions wwij. 
investigated The efiect of temperature on the latgA 
ions was exanuned The large ion is unaffiecteo, 
up to loo” C but at that temperature beg^s td 
break up The coefficient of recombina^U betwei^ <; 
large and smalt ions was detenntned IV conditions 
under which multiple charges on the large 1^ cad 
occur were mvestteated The large 10a in tfle atnio* 
sphere has probably a single electrcnuc chal:ge ^ > 
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Royal Society May 7-— Prof F O SenW presMeatc ''j* 
in the ct^ir< — Mias A V Dougtss The staeS 91 | 
particles in certain pelagic, deposits Samphttf r*-~ 
seabpttcmlnought bads by tne 
Atlantic bottoms were examined for t)nt at—,,— 
of siaes of iMtrtidu The esiimaticHai is 
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wmtiauous deposit of the particles from 
in water upon one pan of a balance and 
s ascertaming the rate of deposit and estimatmg 
,0^*0 associated sizes employing Stokes s law The 
\ a measure of r^tive nombere of particles 

each equivalent spherical radius Six samples 
„ ate treated three of diatomaceous ooze and three 
globigenna ooze Ihe features of the curves 
Hwvnng proportionate distribution of sizes confirm 
tibe eharactera formed by Sven Od6n from tlie 
€k«ii*nger specimens — R A Houstoun and W H 
Maoson Note on a new method of investigating 
Colour bhndness In a previous paper Dr Houstoun 
investigated 23 cases of congemtal colour blmdness 
' and exhibited the results by contour Unes on the 
* Coldur triangle The same method has been apphed 
ifo 14 cases of colour bhndness mduced by d&ease 
The results show that there is no difference m kind 
between the two classes of cases and that here also 
tnchromasy passes into monochromasy directly 
Withoul: passmg through dichromasy as an inter 
mediate case — W Peddle The mechanism behind 
relativity The Lorentzian equations of transforma 
tion from one reference frame to another weie 
, introduced in order that Maxwell s equations of 
propagation of electromagnetic action should be 
invanant m form under the transformation Besides 
this exphcit assumption there is further the implicit 
postulate of a single unique lummiferous ether 
through which action is propagated at a constant 
(or approximately constant) speed The theory of 
relativity was originated by the latter postulate as 
much ae- by the former The compulsion to adopt 
Lorentzian relativity disappears if we postulate 
instead that each atom of matter is associated with 
' a. stram form (m an underlymg ether) through which 
alone it receives hght and tliat it emits light intQ 
the similar stram forms of other atoms The 
Michelson Morley result the aberration il effect the 
Fresnel dragging coefficient and the Doppler effect 
all follow and only the Newtonian relativity is 
emplo)^ for hght is propagated independently to 
each observer — R A Sampson On Lorentz s 
equations and the concepts of motion This paper 
, is a matiiematical examination of the foundations 
of Lorentz s equations with special reference to the 
■time paradoxes which it is well known that they 
rniply As a result a group or family of similar 
aquations emerges among which 1 orentz s form 
occumes a pccuhar place Other members of the 
6imlly introduce no paradoxes and are equally 
odm{«tent to explain all the known critical expen 
I ments — J Marshall The intenor-and extenor space 
time forms of the Pomcari electron m Weyls 
geOitfel^ Forms for ds’ are obtained from Weyl s 
Mugmg equation Assuming gu =-o the value of 
» ^ is obtained and arising from the ds* form a 
, JWe^suro is shown to act inwards on the electron 

t> Paius 

« of Sciences, May X4 ->M Albin Haller m 

y t&n onhir — C Ouichard llie tnple orthogonal 
h esM Biaifbhi Application to d problm on 
W^pqlars with respect to d spft^ — de 
C^cemjmg hafhmi^inng In return mains — 
< W|t}sh A theorem of algebra -»Renfi Gamier 
. functions pt two mdhtwndeftt yanablas 

^ the ihveniote of aja afge&uio sywm t 


^ fjie prirfStem of I>inchtet,~^J Haag the i>^Tu< 
^ ^ equations of Ffl^hohn pty means of an 
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integral senes — Max Morand The electromagnetic 
ong^ of mert mass and heavy mass — Maunce 
Nuyens Gravific field due to a massic sphere taking 
into account the cosmic constant — Pierre Steiner 
The ultra violet absorption spectra of the alkaloids 
of the isoquinohnc group narceine The ultra 
violet absorption curve 01 narceine resembles generally 
that of narcotine and of opiamc acid The curve of 
hydrocotamme is different from the preceding So 
little as o 05 milligrams of narceine m 2 c c of solvent 
can be detected spectrographically — A DauvilUer 
High frequency spectrographic researches m the 
group of the rare earths The results of a detailed 
examination of the L senes ot cenum neodymium 
samarium europium and gadolinium — M S Lam- 
bert Store radioscopy — F Wolfers An appearance 
of reflection of X rays at the surface of bodies — 
Hector Picheux The m ignetism of steels An 
account of measurements made with three steels of 
V irymg carbon content For lorged annealed steels 
the permeability decreases with mere ise of c irbon — 
C Atbanasiu Tht sensibility )f jihotogiaphic plates 
eontaming mercury salts t)t the mcicury salts 
studud the plites with niercunc iodide were the 
most sensitive with a maxim itu in the green, the 
sensibility dcereising rapidly and uniformly with the 
wave length Curves are given showing the relation 
between tl c sensibilit) and the wave lengtli for 
mereunc and mercurous iodides mercurous brt mide 
and chloride I Lafiitte The formation of the 
exi losivc w ivc A study of the explosion of cartxin 
bisulphide and oxygen utilising tlie plntogriphie 
method of Mallard and le Chateher —Alfred Marx 
and le in Rozrires Ihe pmification of liquids by the 
simi Itaneous iction of centrifugal ferte ind the 
electric field The removal of ci Howl il matters m 
suspcnsicn from hquuls has been ittempted by 
ccntiifugil force ana by clcetneil fields but neither 
method has completely solved the problem on the 
industrial sc lie The use of an eh etro centrifugal 
separator (2700 turns per minute \ dtage gradient 
4000 volts per centimetre) has proved successful 
with dirty transformer oil the bre iking down voltage 
lieing increased from 19 000 to 31 000 volts This 
material remained practically unchanged when 
rotated at the same speed without in electrical field 
the lattci without rotation also proved meffective — 
Paul Pascal The prepiration of sodium nicta 
phosph itc at a low temperature By the mteraction 
of sodium ethylate and ethyl metaphosphate sodium 
metaphosphate is produced at a temperature between 
13" and 40“ C Ib> eryoscopic behaviour proves this 
salt to have the formula NaPO, diflermg from the 
polymers previously known The s ilt ma> be heated 
to 800" C virithout polymens ition — Pastureau and 
H Bernard Tetramethylglv cerol The ehlorhydnn 
(CH,), C(OH) CHCl C(OH)(CH,), the mode of 
preparation of which has already been desenbed by 
the authors on treatment with an aqueous solution of 
potassium carbonate gives tetramethylglyecrol — 
Alfred Gillet A venfication of the antioxygen power 
of the polyphenols relation between the fastness to 
light of dyes on tlie fibre and the presence m their 
molecule of the diphenol function (ortho or para ) 
Witli the exception of pyrazolone dyes and cotton 
fabnes (fyed with a copper mordant great stability 
of dVes on fibre is closely related to the presence in 
the molecule of an o or p diphenol group — Ph 
Schereschewsky and Ph Wehrle The study of 
clouds by S3moptic photography (the cloud week) 

J Htnidiu The preservation of seeds in inert gases 
Certain seeite (such as Gevbera Jamesonx) lose their 
germmatiag power after exposure to air for a few 
■Greeks In seated tubes in an inert gas (hydrogen or 
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carbon dioxide) the germinating power of seeds of this 
plant has been proved to be unchanged after eleven 
years The seeds of other plants have given similar 
results — L 7 Simon Tlie determination of carbon 
in arable soil The method of wet combustion with 
silver bichromate is recommended — J M Lahy The 
graphical study of the stroke m typewntmg The 
speed of typewriting is a function of the alternation 
of the hands No general rule can be given as to the 
number of fingers to be used , the touch is personal, 
and the most favourable mode of working can only 
lie obtained by study of the individual — Auguste 
Lumiire The toxicity of autolysates and of tissue 
extracts — J bopez-Lomba Clianges in weight of 
the organs of the pigeon m the course of B-avitamin- 
osis Ihe changes of weight in ten isolated organs 
of the pigeon fed with a diet deficient in B vitamms 
are shown graphically — Samec and V Isajevt 2 The 
composition of glycogen A cotOTanson of the 
properties of starch and glycogen Tnere are various 
points of difference the most marked being the higher 
proportion of phosphorus in the glv cogen — J Voicu 
The effect of humus in small and larger doses on the 
fixation of nitrogen by Axobacter chroococcum — 
Alphonse Labbi The influence of the increasing Ph 
of sea water on the rapidity of segmentation of the 
eggs of Halosydna and Sabell ma — Robert Dollfus 
The trematode of mother-of pearl in Provence mussels 
— Foveau de Courmelles The similitude of forms of 
shock in medicine their dangerous but avoidable 
superposition A discussion of anaphylactic shock pro- 
ducecl by X-ray treatment, and means of av oidmg it 


Cape Iown 

Royal Society of South Africa, \pnl i8 — Dr A 
Ogg, president, in the chair — C von Bonde Note 
on the HeterobOinata (flat-fislies) of South Africa 
Some abnormalities arc discussed which are occasion 
ally found in pigment ition, scales, etc of flat-fish 
generally and in particular in some new species 
described — T Stewart Some notes on the drouglit 
of igzz-z^ on Table Mountain The first rainfall 
observitions on lablo Mountain were begun in 
January, i88i, when a gauge was pkced at a spot 
called Disa Head, the elevation of which above the 
sea-level, is about 2500 feet Additional gauges were 
fixed until by the year 1900 there were eleven in all 
The average rainfall for 30 years on the highest 
portion of the mountain is about 75 inches The 
average for the same gauges for 1922 was about 66 J 
inches and there were ten years of the 30 when the 
average was lower On no previous dry season has 
the precipitation at Waai Kopje (elevation 3100 feet) 
— wnich gives results for 42 years— been so low as it 
has been for the seven months, Scptember-March, 
1923 If the Disd Head station is taken as mdicatxng 
the conditions at the 2300 feet level, the dry seasons 
of 1883-84, 1919-20, and 1920-21 were drier than the 
last one — J S Thomas The sulphide and hydro- 
sulphide of ammonium By the action of hydrogen 
sulphide on alcohohe solutions of ammonia at 0“ C , 
solutions were obtamed m which the ratio [NH,]/[H,S] 
approximated to i » « the solution consisted mainly 
of ammonium hydrosulphide Ammonia reacts witn 
ammonium hydrosulphide suspended m etlier ex- 
tremely slowly, but on the addition of a small quantity 
of alcohol a rapid reaction takes place and a heavy 
yellow oil separates, havmg the composition (NH4)i 
bjNHi This substance is very unstable, and is 
extremely toxic When this oil is allowed to stand, 
transparent cubic crystals separate for which the 
ratio LNH,]/[H,S] was found to be a This substani^ 
appears to be anhydrous ammonium monosulpbide 
NO « 796 , VOL. hi] \ 
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New Methods of Crystal Analysis and their Bearing on Pure and Applied Science '■ 

By Sir William Bragg, K B E , F R S, 


I T IS one of the most fascinating of all studies to 
trace back the properties of the substances that 
we see round about us to the manner and the details 
of their underlying structure There are m the world, 
or mdeed the universe, a certain number of different 
kinds of the atoms of which all things are made We 
know of rather more than ninety in all The saence 
of radioactivity has brought to our notice atoms dis- 
tmguished by special powers of emittmg radiations, 
but the list IS not really increased thereby E\ery- 
thmg we see round about us, or are aware of when 
perhaps we cannot see, is built up by joming together 
these atoms m various ways and all the properties of 
substances, their infinite complications, powers, and 
beauties, are associated with the properties of the 
atoms even before construction is begun It is surel> 
no wonder that we try to find out how this is done 
Chemistry itself has its origin in this quest One 
of Its early successes was the explanation — mcompletc, 
no doubt — of the part played by oxygen m the act of 
burning or rusting As chemistry has grown to its 
present magnitude all its findings have related to the 
part played by this or that atom or combination of 
atoms in determinmg the properties of various sub- 
stances The methods of chemistrj are founded on 
the study of the behaviour of crowds The smallest 
portion of any substance handled in the laboratory 
contains billions of atoms , and the properties of the 
individual arc mferred from the treatment of gross 
aggregates The chemist mixes together two liquids 
in certain proportions, observes, tests, and weighs the 
results, and he infers that atoms already grouped 
in certain combmations are ready to change to fresh 
groupings From his weighings he finds the proportions 
m which the atoms break with one another and re- 
combine He observes and measures their readmess 
to change partners Sometimes the exchange is so 
rapid that energy is liberated with explosive violence 
Sometimes it is so slow that it must be burned, either 
by the application of warmth or by other means, the 
quaintest of which is the action of a catalyst, a third 
body which promotes a new grouping without being 
finally concerned m it, as the chaperone of bygone 
days effected the introduction between two people 
anxious to meet each-other and then effaced herself 
The science of radioactivity takes up the study of 
£he atom m a totally different way It finds that 
sometimes atoms are endowed with movement so 
rapid that the individual has enough energy to make 
its own mark In the spmthanscope of twenty-five 

' Stxtb Traanui Wood Leotun, dellvend th« Royal Society oi Arts on 
J»nnMy»4. 


years ago Sir William Crookes showed the separate and 
visible flashes which were made when a succession of 
helium atoms, shot out from radium, struck a phos- 
phorescent screen Each impact made its little flash 
of light just as when a pebble is dropped at night mto 
a phosphorescent sea This is a typical experiment 
belonging to the science of radioactivity, typical m 
that It deals with the individual and not with the 
crowd In this science there is very little concern 
with the combinations of atoms It leads more to a 
study of the nature of the internal structure of the 
atom that is why if we wish to understand the atom’s 
inner mcclianism we turn to the work which J J 
Thomson, Rutherford, Aston, and others arc domg 
I he new methods with which I deal here attack the 
question from yet another aspect, based on the recog- 
nition of the properties of crystals on one hand and 
of X-rays on the other 

A crystal that has grown without disturbance pre- 
sents surfaces of brilliant polish which make with each 
other angles of characteristic and invariable magnitude 
Sometimes one face grows abnormally as compared 
to others, on account, it may be, of some disposmg 
cause in the circumstances in which the crjstal was 
formed, but in crystals of the same substance the 
angles between corresponding faces are always exactly 
the same There are not, usually, many different 
kmds of faces on a crystal Often on careful examma- 
tion It is found that there are not more than three or 
four If we examine specimens of the same crystal 
which seem at first sight to differ m form, we find that 
the difference is nothmg more than an unequal develop- 
ment of the vanous types of face An outward pre- 
sentment so simple as this must implv a like simplicity 
in mtemal design Ihere must be a unit of pattern 
which contains but few atoms and, repeated again and 
again through space, makes up the whole crystal The 
idea has long been familiar to the crystallographer, 
but he could not push the corresponding interpreta- 
tion to Its limits he had no clue to guide him, no 
methods of examining the actual details of the design 
The reason of the failure is not difficult to understand 
the details were too fine to be distinguished under 
the most powerful microscope Nor is this a mere 
question of a lack of technical skill which might be 
removed at some future time It will never be possible 
to see the arrangements of atoms in a crystal 

When we say that we see any particular thing, 
what we really do is to observe some change which 
the thing has made in the light waves which reach our 
eyes after they have been reflected or scattered or m 
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some other way affected by the thing that is seen 
This means that the thmg itself must be comparable 
in sj^e with the wave-length of light We could not 
expect to gather from the behaviour of a breaker as 
It rushed up the beach information as to the size and 
form of the individual grains of sand over which it 
had passed We might expect, however, to be able 
to gather information as to the extent of a reef from 
observation of the degree to which it had stilled the 
waves that traversed it before they reached the shore 
Now the diameter of an atom is quite a thousand times 
less than the length of the light-waves which affect 
our L}es Consequently it is out of the question that 
we should ever see it m the sense that we can see small 
objects even under the microscope A very simple 
way to realise this point is to consider that the atoms 
form part of the very lenses of the microscope , and, 
if we tried to increase our power of microscopic Msion 
by redesigning the optical arrangement, the lenses 
would have become, so to speak, granular and have 
lost their optical properties long before we were able 
to “ see atoms by their aid ” The fact is that light- 
waves are adapted for ordinary seeing, and that by 
the microscope we have stretched their proper range 
some thousands of times Nothmg that wc can ever 
do with ordmary light will give us the magnification 
of a hundred million times, which is what we require if 
we are to study the atoms themselves We want a new 
sort of light of immensely finer quality than ordinary 
light , and we have been fortunate enough to find this 
m the X-rays X-rays are simply a form of light the 
wave-length of which is ten thousand times shorter than 
that of the light with which we see m the normal way 
There is one more point to be made clear before 
we can realise how the combination of X-rays and 
the crystal has opened up a new vista Although 
the X-ray is so fine in structure that it can really be 
affected by the indiv idual atom, the magnitude of that 
effect IS too small to be of any use it is here that the 
crystal helps us We remember that there is m the 
crystal a perfectly regular repetition of some simple 
pattern or combmation of atoms When X-rays 
sweep over them, whatever effect one of the units has, 
all Its fellows have also , and so on the whole there 
IS a combmed action big enough m its results to be 
detected by mstruments designed for the purpose 
In somewhat the same way, to take an example, each 
tmy furrow on a piece of mother-of-pearl is of the 
right order of width to have an effect on the light 
which IS reflected by the whole piece, but the magni 
tude of one such effect is not enough to make an im- 
pression on our eyes However, on the surface of the 
pearl there are many thousands of such furrows very 
like one another and runnmg more or less in the same 


direction, and what one furrow does the others do also 
It is this combined or multiplied action which so 
affects the light as to give the beautiful play of colour 
associated with mother-of-pearl 

Now we have all the factors essential to the new 
methods the X-rays for fineness of vision and the 
crystal for combination m the action of the atoms upon 
the X-rays It is not necessary now to go into further 
details , It is only needful to realise that there is an 
mstrument called the X-ray spectrometer in which 
the reaction between the X-rays and the atomic arrange- 
ments enables us to study the form and size and disposi- 
tion or structure of the atomic patterns of the crystal 

Every crystal is in a way a long avenue down which 
we can look and see at the far end of it the most primi- 
tive groupings of the atoms The wonder is that we 
should be able to look so far, that the structure of the 
crystal should be so finished and so unvarying from 
first to last that our observation of a crystal big enough 
to handle should tell us no more and no less than the 
properties of the one little unit of pattern If the 
diamond m a ring were increased to the size of the 
earth the mdividual carbon atoms would only be about 
as big as tennis balls Yet so faithful is the mformation 
which X-rays and crystals give us that we can compare, 
and mdeed measure, the distances from atom to atom 
with an error less than i part in 1000 This new pow er, 
which IS surely wonderful enough, we naturally apply 
to the further elucidation of the problem which I 
described at the begmning We try to find out, by 
fresh means, the relations between the properties of 
substances and the nature of the atomic structures 
of which they consist 

It might be objected that a crystal is something 
special and that most bodies do not show the perfect 
crystalline form The difficulty is apparent, not real 
In the first place, far more substances are crystalline 
than would be supposed, and actually every substance 
would more naturally develop into a perfect and 
charactenstic crystal than mto any other form The 
crystal is the natural condition Bodies which seem 
to us to present no crystallme appearance at all are 
often aggregates of mmute crystals jammed together 
miscellaneously or held like a mush m a semi-liquid 
matnx Often, agam, as in the case of liquids, the 
various atoms and molecules have not had time nor 
peace enough to arrange themselves as they would 
Even if many of the substances m the behaviour of 
which we are most mterested, such as iron and steel, are 
far m form from the perfect crystal, yet we may expect 
to arrive m the end at an understanding of their 
structure by the separate exammation of the few 
definite forms of crystal of which, as we know well, 
the whole mixed mass is compounded 
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We may now go on to consider individual casts It 
H, perhaps, natural to a new form of inquiry to deal 
with particular instances of its application as they 
have been so far made, rather than to attempt bioad 
generalisations As wc consider each case let us look 
at It from the point of view alrcad)’ emphasised I et 
us try to see how the properties of the whole ci>stal 
depend strictly upon and arc, indeed, an index to the 



properties of the atoms and atomic combinations ol 
which it IS made 

The diamond is, perhaps, the best to begin with 
Its unique qualities dispose us to expert a structure 
which is equall) distinguished, and so it turns out to 
be Ihe structure is figured in the arcompancing 
sketch (Fig i) It may look at first sight somewhat 
complicated, but when it is examined closely it is found 
that the wliole story is told in one sentene c Fai h itom 
has four neighbours regularly disposed ibout it Jn 
other words, the four make a regular tetrahedron, and 
the first atom is at the centre of it In the arrangement 
so determined bv X-ray analysis we recognise at once 
an agreement with one of the most important deduc- 
tions of the chemist, the so-called tetravalencv of the 
carbon atom, which means a lendency to associate 
Itself with its neighbours bv four bonds of equal 
strength The hardness and strength of the diamond 
are based on the simplicity and regularity of this 
tetrahedron arrangement, and in addition on the 
strength of the tie between atom and atom We find 
that atoms are fastened together bv bonds of two or 
three different types , the one here illustrated is the 
strongest of all Every atom, we know nowadays, 
consists of a central core, whu h is positively electrified, 
and of a sufficient number of negative bodies of a 
second kind called electrons to balance the positive 
charge on the core The diamond is an example of 
many cases where neighbourmg atoms share electrons 
and build them each into their own structure It is 
somewhat analogous to the sharing of party-walls by 


the houses of ,1 terrace Yet it cim be seen that the 
structure is obviously weaker in certain directions than 
in others Such are the horirontal planes in the figure 
These are eallecl the cleavage planes The diamond- 
worker takes advintagc of the fact, using it skilfully 
instead of grinding An excellent example is to be 
found in the exhibit of the Crown Jewels in the lower, 
where the m inner of e having one of the gre it diamonds 
IS shown Ihtre is a second phne of cleavage, which 
IS onlv used b\ workmen of the greatest skill as it is 
much more difficult to bring off the operation success- 
iullv It is It right mglcs to the plane of the first kind 
llic tclriludi il foim of structure is often reproduced 
m the form of the whede diimond though no one, I 
believe knows exietlv why the faces of the tetrahedron 
are often roimdeel This does not mean tint the 
layers of the itonis iie curved hut simplv that they 
lit on one mother like i series of steps \ structure 
so tightlv bound together is bnllnntly elc ir fiom the 
optical point of view 

There is mother form of c irhon crystal, that of 
graphite or bliek leid, tlie properties of which seem so 
different from those of the diimonel that it is difficult 
to believe thev are of the s line element and, moreover, 
of muc h the s mic construction One common feature 
Is of great interest, namtiv, the existence in both cases 
of layers of atoms arr mgecl m hexagonal pattern It is 
difficult to express in words, but the illustration (I'lg 2) 
will make it clear I ach atom is still bound to three 



of its neighbours bv the same strong ties as before, 
but the fourth is broken and a weaker lengthier 
connexion is substituted All this is icproduecd in 
the outwird ippearanee of graphite Its crvstals are 
badlv formed, but are more 01 less in hexagonal 
columns, which split up with the greatest ease into 
thm leaves at nglit angles to the column axis So 
easy, mdeed, is this cleavage that the pounding of a 
mass of graphite in n mortar is ludicrously meffectivc 
The leaves simply multiply themselves more and more 
One leaf slides on another very easilv, yet the atoms 
m each leaf hold well together It is the combination 

^3 
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of these qualities that gives to graphite its lubricating 
powers If you slip on the black-leaded hearthstone, 
It IS because some of the layers which are sticking to 
the sole of >our shoe slide on others which ding to the 
stone I do not know that you can find a better 
example of the relation between the external features 
of a crystal and its elementary structure One change 
has converted the hard diamond into the soft, slipping 
graphite, and it is eas> to see that the results arc 
exactly what one would expect from the nature of 
the change 

Now we mav pass on to another structure which 
IS much like tliat of the diamond, namely, that of ite 
(Fig 3) The fundamental element of the design IS again 
the fact that an atom, 
oxvgen in this case, is 
surrounded symmetric- 
ally bv four other atoms 
of like kind , the latter 
making a regular tetra- 
hedron of which the 
former is the centre 
But there is this differ- 
ence between diamond 
and ice that in the 
latter case an atom of 
a second type, namely, 
hydrogen, is inserted 
between everv pair of 
oxNgen atoms Thus, 
the immediate neigh- 
bours of each oxvgen 
are four hydrogens As 
every hydrogen has 
only two oxvgen atoms 
as neighbours, there are twice as many hydrogens as 
oxygens in the structure That is, of course, in agree- 
ment with the known composition of water 

Here, also, as in diamond and graphite, are to be 
found layers in which the atoms are arranged in a 
hexagonal pattern Arctic explorers have described 
a hexagonal structure in the ice-floes , the block break- 
ing up into hexagonal vertical columns resembling the 
pillars of the Giant’s Causeway But the most beauti- 
ful ice-crystals are found m the snowflakes or m the 
frost figures on the wmdow The forms are of an 
intneate delicacy based always on the hexagon and 
on the angle of 60° In the model which is illustrated 
the foreshadowing of the sixfold symmetry is shown 
The featheriness of the snow is the outward expression 
of the lightness of the pattern, which resembles lace 
rather than a continuous structure It is clear that 
the atoms could be packed more tightly, and that must 
have something to do with the fact that when ice is 


compressed it tends to melt It is not easy to under- 
stand why the atoms join together m this of all possible 
ways It is evident that particular pomts in the 
structure of one atom are Imked up with correspondmg 
points in the structure of another Such considera- 
tions have, no doubt, to do with the internal structure 
of the atoms themselves. 

It IS a curious fact that when a tetrahedral structure 
is found, aS m the cases of diamond and ice, there is 
an alternative with respect to one of the details By 
a slight structural change somewhat difficult to describe 
m words, the tetrahedral arrangement of the diamond 
becomes the usual hexagonal arrangement of ice 
Mr Whipple has directed my attention to a paper 
written about a hundred years ago, m which the 
author dcscrilies ice-crvstals of peculiar form which 
he had found on the wooden bridge of Queen’s College 
Cambridge It is possible to make out from the 
description that in this case the ice had grown as a 
diamond would do the effect is desenbed as one of 
great lieauty and brilliance 

There is one feature of the carbon structures which 
IS of great interest The hexagonal ring of six atoms 
IS to be found lioth in diamond and graphite Now, a 
whole branch of chemistry of first-rate importance 1$ 
concerned with the examination of substances of 
which such a ring forms the essential element of 
design When an atom of hydrogen^ is attached to 
each atom of carbon the ring with its fringe is the 
molecule of benzene The ring is an extraordinarily 
persistent combination 

Organic c hemists have learnt that they can detach at 
will one or more of the hydiogens, replacmg them by 
somewhat more complicated groups, such as the pair 
of oxygen and hvdrogen atoms called the " hydroxyl 
group,” or the “ mtro group,” consisting of one nitrogen 
I and two oxygens, and so on In this way an immense 
■ number of different substances are formed of widely 
varying properties They occur in the work of the 
dye < hemists, in the manufacture of explosives, in the 
study of living organisms, and, in fact, constitute a 
most important class of bodies Chemists have 
inferred the existence of these rings by reasonmg 
processes of really wonderful accuracy and power It 
IS natural to suppose that the nng- which we find in 
our structures is the very nng which has been the 
concern of the organic chemist 

We have tned to put this idea to the test, and so 
far, I thmk, with success We can measure this rmg 
m the diamond It is just one hundred millionth of 
an mch across, and we can make good estimates of 
the enlargements that must result from such substitu* 
tions for the hydrogens as I have already desenbed. 
We can then measure the space which the rmgs, modi- 
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fled or not, OLCupy in the organic trystal, and we get 
a very satisfactory fit (Fig 4) 

We have, for example, estimated the size and form 
of the molecules of naphthalene and anthracene on 
the assumption that they consist respectively, of two 
benzene rings, and three benzene rings, in line, in 
accordance with chemical evidence We have found, 
by X-ray analysis, the size and form of the unit 
cells (Fig 6), a simple lalculation shows that two 
molecules have to be packed into tlie cell m each case , 
the crystals, it should be observetl, are isomorphous 



It IS found that the molecules pack into place very 
well, if they are arranged as in the sketch of big 4 
The figure refers to naphthalene, but the modification 
required for anthracene is readily conceived , and, 
mdeed, it appears that the cell in one cast is exactly 
as much longer than in the other as would be expected 
considering that the anthracene molecule contains one 
more rmg than the naphthalene Here again we may 
sec m the structure of this little unit of naphthalene,, 
which contains two double rmgs, everything that fore - 
shadows the properties of the whole crystal Why is 
the substance so light ? Because the structure is so 
lace-like and there arc so many empty spaces Why 
docs It break up so easily mto thin flakes ? Because 
the molecules he side by side somewhat like corn bent 
by the wind, and their side-to-side attachments differ 
from thoSfe that are end to end the Latter bre ik more 
easily and the substance naturally splits up mto lasers, 
each of which is like a velvet pile, the fibres of whuh 
represent the molecules Why does the substance 
melt so easily ? Because all the attachments of mole- 
cule to molecule are feeble and break up under dis- 
turbances due to heat And so we mav go on If we 
attach a hydroxvl group to the side of the molecule 
we see the fibres ofc»the pile open out sideways If 
we attach it at the ends, we find the fibres grow longer , 
the two substances formed m this way are vriell known 
la the dye industry 

; We have recently been examinmg the crystallme 
{Otm ’of a number of the organic substances, and have 
leamt somethmg of a very mteresting system which | 


governs the packing It holds for all crystals ap- 
parently, but IS very plain m the organic field There 
are two stages m the process of the formation of the 
crystal from the original atoms hirst of all, the 
atoms arc grouped mto < ompanics which the chemist 
calls “ molecules ” ( hemistry has com erned itself 

I irgely with the study of the molecule, and particularly 
with the molci iile in the free state, as m a liquid or a 
gas In the second stage the niolci iiles, retaining their 
composition if not their exact form, are packed 
together to make the crystal pattern it is this stage 
winch IS the subject of our present considerations, 
and c.m be anahsed bv tlit X ray methods Take 
a simple example — 1 wo atoms of hydrogen and 
one of owgen make up the water molecule It is 
a company of atoms strongly tied together m an 
alliince whuh stands inuih rough treatment I he 
molecules can exist m a stite of independence as 
steam or water vapour in a londition of semi- 
mdcpendcncc they issociate themselves together as 
water We know how nuiih care has been given to 
the study of the water molecule m both these states 
Now m the second sUge the molci ulcs are arranged 
side by side and end to end to form the crvstal of ice 
It has been mcessary to take iwav much of their 
motion m oidcr to induce them to take the new form 
Ihev are no longer running hither and thifher, twisting 
and spinning with the energy of their motion Ihey 
he more quictlv now, still quivering, no doubt, but 
tied together so that they can no longer change ap- 
preeiablv their relative positions Ihev aic now the 
crvstal to lie investigated by the new methods the 
result is shown in hiv 3, dreadv dtseribed 
We find that when the molci ules arc picked into 
the crystal pattern — and they do not seem to suffer 
much in the proicss — they 
arc put together just as any - 
one would try to pai k a box 
with objects all alike in shape 
but mdividuallv of irregular 
or, one might say, of awk 
ward foim How would 
you pack a box full of 
boots ? You would natur- 
ally put them in pairs, the 
right Iwot over the left in 
the familiar way It is just 
such methods of packing that are followed in a 
crystal It is convenient to illustrate by means of 
models Here are a number of wooden “ shoes ” 
which art to represent molecules without symmetry 
in their form Take four of them and put them to- 
gether in the manner illustrated (tig s) The result is a 

pattern which possesses a certain amount of symmetry, 
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the same, in fact, as that of the boxes m hig 6 'Ihis 
IS a very convenient form for packmg, and it appears 
that a majority of known crystals pack together in 
this way All of them show the symmetry that might 



be expected I hey are exactly alike on either side 
of a dividing phm in other words, thev are exactly 
like their reflection in a mirror They hive too, an 
"axis of symmetry”, a half turn about the axis 
brings no apparent change Fig 7 is an illustration 



of a crystal of this kind The X-rav methods show 
us that there are four molecules m the unit of pattern, 
and that they are arranged in the manner described 
It IS very mteresting to observe the result of a 
different arrangement Sometimes a set of four are 
arranged as in Fig 8, like two pairs of shoes back 



V n 8 — fht tclotiNc orjenlution*. but not the relfltivc po'ittiims of the four 
mo!c ulcH III cr> fatal untt cel) m tesun tnoJ 

to back The top and bottom are now unlike, but 
there is a greater symmetry in other directions We 
have recently examined a crystal substance, resorcmol, 
which is built on this pattern , its external form is 
shown in Fig 9 The fundamental molecule is a 
benzene ring in which two hydrogens have been re- 
placed by two hydroxyl (oxygen-hydrogen) groups 


The crystal shows clearly different forms at its two 
ends, the difference of which is shown m another very 
mterestmg wav If the crystal is warmed, one end of 
It becomes positively electrified and the other negatively 
We have been able to go some way to the actual 
determination of the 
relative positions of the 
molecules the results 
arc shown in Fig 10 
There are two sets of 
planes perjiendu ular to 
the axis, which in the 
cry stal occur alternately 
In each plane tliere are 
two types of molecule, 
eountuig difference of 
orientation as difference 
of type The pUin lines 
in the diagram show the 
arrangement of the two 
ty pes lying in the plane of 
the paper, and arc marked 
A and D One of them 
can be obtained from the 
other bv a revolution 
through 180° in the plane They are joined by 
long and by short lines, the former (ontainmg the 
oxygens of the hydroxyl groups The arrangement 
of the next plane, above or below the first, is shown 
by the dotted lines the molecules in this plane can 
be obtamed from those m the first by reflections, with 
proper translations, across planes that are perpendicu- 



lar to the paper and cut it m Imes parallel to either of 
the sides of the rectangle The arrangement is clearly 
governed by the necessity of fitting the molecules to- 
gether so as to accommodate the hydroxyl attachment 
Another case of great mtcrest and importance is 
the two-molecule cell, the two bemg exactly alike 
How would you pack a box with boots all nght-footed 
or all left-footed ? You cannot find a wav of packmg 
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IX 


which will make the result symmetrical on either side 
of a plane Neither do you find a crystal, built on 
such a basis, to have right and left symmetry The 
crystal of tartaric acid, investigation of the properties 
of which established the fame of Pasteur, is an excellent 



example Its peculiar form is shown in Fig ii A 
recent publication by Mr Astbury gives the proof 
that there are two molecules in the unit cell Ihcir 
mode of arrangement in terms of “ shoes ” which art 
of one kind only, is shown in Fig 12 The arrange- 



ment of the atoms m one molecule represented in 
Fig 12 bv one shoe, is shown in Fig 13 A model 
of the crystal is shown in Fig 14 , and diagrammatic 
representations of the atoms in two adjacent molecules 
are given in Fig 15 (a) and (i) one of these figures is 
right-handed and the other left The most striking 



Tig 13 —Molecule of tftri»rtc at id 


physical property of the crystal is its power of rotating 
the plane of polarisation of light which traverses it 
It has long been guessed that there must be some 
spiral arrangement, m the structure and this is 
beautifully confirmed in the model There are, in 
fact, two spirals This is somewhat imexlliected, but 
It explams in a delightful way a property which has 
been obscure One of the spirals is in the interior 
of the molecule itself and is certainly permanent when 
the crystal is dissolved That accounts for the fact 


that tartaric acid m solution is “ active,” that is to 
say, can exercise its rotatorv power But the second 
spiral IS a twist brought m by the necessity of fitting 



the molecules m their plaies It is a peculiarity of 
the crystal structure, not of the molecule it is a right- 
handed screw if the first is a left-handed scriw, and 
vice versa Mso 11 appears to be more powerful in 
Its (fleet on the light , so tint when the tartaric acid 



as a crystal rotates light m one sense, m solution it 
rotates light in the opposite sense Here, again, 
the intncatc effects of the whole crystal are directly 
referred to structural details 

It IS to be observed that in this case there could 
be no question of the existence in the crystal of two 
molecules related to one another as right to left Tor 
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the mirror reflection of a nght-handed screw is a left- 
handed screw, and the whole efiect depends on a want 
of balance In this case also there is a plane of 
cleavage, passing through the points where the 
molecules join each other end to end 
Quartz is another example of a crystal possessing 
rotatory power, and like tartaric acid it contains a 
special element in its construction The X-ray 



methods make this verj' clear, and give us also 
some indications as to the structural system In 
the model shown in Fig 16 the large balls represent the 
atoms of silicon and the smaller those of oxvgen The 
spiral character of the fundamental crystal is beauti- 
fully manifested in its outward form The illustration 
(Fig 17) shows the two possible forms of the crystal. 



Fh 17 —Right and left hftndeU qviArtz. 


nght-handed and left , a certam set of small faces gives 
to each crystal a spiral appearance 
These various examples have been given as illustra- 
tions of the tasks which the new method of crystal 
analysis undertakes They belong to a new field of 
research, akm to chemistry in that they seek to refer 
the properties of substances to the nature of the 
elements of construction Chemistry has, however, 
concerned itself m the mam with the relatively free 
molecules of liquids and gases here we deal with 
the properties of the solid Our concern is to explam 
the strength and elasticities of materials, their power 
of conducting electricity and heat, their electncal 


properties, optical properties all these character* - 
istics and many more, m terms of the structure •> 
as revealed by the X-ray analysis Here are, we " 
may say, the contributions of the method to pure 
science 

It IS natural to say somethmg of the possible appli- 
cation to applied science The properties of solid 
materials are of such fundamental interest to all arts 
and crafts that any new insight mto their origin is 
necessarily important But, at the same time, appli- 
cations of science to industry are always unexpected 
m nature and time What we have now to do from 
the purely scientific side lies plain before us how 
and when any result will have practical value cannbt 
be foreseen 

Much attention has been given to the immensely 
interesting problems of the crystallisation of iron and 
steel Westgren m Sweden, Bam m America, and 
others, have done good work on the structure of the 
various forms of iron, a, /8, y, and 8 

In Great Britain, the effect of the crystalline form 
on the strength of a material has been examined by 
G I Taylor and Miss Elam m the case of the beautiful 
alumimum crystals of Prof Carpenter The crystals 
are very easy to deform because certam planes of 
easy slip traverse the whole crystal, and these planes 
are always the first to give way The X-rays show 
the structure of the crystals and the position of the 
planes When the large crystals are broken up into 
smaller, onented m all ways, the material becomes 
stronger because m whatever way a stress is brought 
to bear some of the crystals are ready to bear it 

Kaolmite, which can be exammed, though in the 
form of a very fine powder, shows clearly a crystalline 
structure by the same methods it can be shown 
that the structure disappears when the temperature 
IS raised to a certam point These facts were, at 
least m part, anticipated by the scientific branches of 
the pottery industry but this method provides a 
useful confirmation, and further mvestigation promises 
to be very mterestmg Calmed at 900° C , a new 
crystalline structure appears and when the tempera- 
ture has been sufficiently raised, the X-rays show that 
silhmannite has formed 

Such examples are mere pomters m a direction in 
which we may hope there will be a great movement 
in time to come Our first aim is to develop the new 
methods as pure science A broad, straight road 
opens out before us, and the gomg is good As we 
travel along it we shall, doubtless, find many »d(f ^ 
turnmgs leading to useful apphcations, but we must 
not expect them until we are right opposite to them. 
Our first and obvious duty is to travel down the - ' 
h^h-road as far as it will take us ^ 
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The Organisation of Research in India. 

T he remarkable results that have been achieved 
in recent years m India by scientific plant- 
breeding are strikingly illustrated by a table contained 
in “ A Review of Agricultural Operations m India,” 
recently published by the Government of India 
(Calcutta Superintendent of Government Printing, 

1923) 

In the season 1921-22 the area under new and 
improved varieties of crops was returned at nearly 
3i million acres To this should be added a large area 
(partK ularly of wheat and cotton) laid down with seed 
obtained from other sources than official Seed Depots 
Of the above-mentioned area, no less than approxi- 
mately ij million acres were under improved cottons, 
yielding in some cases an increased profit to the culti- 
vators of 20s per acre But m regard to this crop, 
Indian administrators are still not satisfied with the 
progress made An Indian Central Cotton Committee 
was appointed to examine the whole problem of cotton 
growing and marketing This Committee reported m 
August last, and already the Indian Government has 
adopted one of its recommendations and passed an Act 
authorismg the levy of a cess of 4d per bale of cotton 
exported and consumed in mills, the money so raised 
to be used to create a Central Fund for Cotton Research 
It IS estimated that this cess will produce about 
45,000/ per annum (or one-and-a half times the total 
amount originally set aside for agnrultural research 
m Great Britain by the Development Commission) 
The greater portion of this sum will be devoted to the 
creation of a Cotton Breedmg and Seed Distribution 
Institute, to be established, probably at Indore, in 
Central India In addition, a definite scheme for 
research in technological problems has been formulated 
An experimental spinning plant will be provided for 
this purpose Further, an information bjireau has been 
started for the collection and distribution of trade and 
agnrultural information It is probable that the 
central breeding station at Indore will be placed under 
the direction of Mr and Mrs Howard, whose successful 
work at Pusa m wheat-breeding is well known in Great 
Bntain 

The Central Cotton Committee has also been instru- 
mental m secunng the enactment of measures designed 
to cope with the difficulties peculiar to the improvement 
of the cotton crop Cotton being a plant which, 
usually, IS cross-fertilised, an improved variety cannot 
be handled in a small way Consequently, an Act has 
been passed which gives the Government power to 
notify a particular area (generally 9000 square miles) 
for protection, and so prevent, over a large regiim, 
the sowing of any variety other than that which it is 
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desired to introduce The official regulation of cotton J 
“ gins ” and presses is also likely to be introduced 
All these measures are an example of energetic and 
purposeful action taken by Government, under “the 
inspiration of results achieved by research m the 
interests of agriculture The progress already made 
has, no doubt, been favoured by the great field which 
the Indian crops provide for plant improvement 
(There is no space to tell of the achievements in the 
breeding of sugar-cane, but the distressed agriculturists 
of Great Britain will read with envy of a crop of an 
improved variety of sugar-cane yielding 6o tons of raw 
cane per acre, as against a normal ao tons, worth at a 
moderate estimate 60/ ) But when favourable condi- 
tions are allowed for, there remains the fact that the 
Gov ernment appreciates, and has been quick to develop 
economically, the results of scientific work It was not 
content to let these results rest at the laboratory stage 
What could be accomplished by similar methods m 
Great Britain it is difficult to say , some remnants of en- 
lightened despotism still linger in India, and can be used 
quickly and effectively m the interests of progress , but 
It might be worth considering whether in the present 
sorry plight of agriculture some measure of action 
similar to that followed m India could not be taken In 
particular, the idea of creating a research fund by the 
levy of a cess on the product that it is desired to 
improve may be worthy of consideration Bacon, 
cheese, butter, wool, flax are examples of products that 
are imported into Britain in large quantities, to the 
detriment of the home producer Is organised research 
powerless to help ? There can be no doubt as to the 
answer, but our politicians, while ready to give lip- 
service to the value of “ education and research,” and 
even grants of money in aid of experimental work, have 
failed to show an adequate appreciation of the need of 
following up the achievements of research by adminis- 
trative action, such as that so effectively taken by the 
Government of India 


Shield Tunnelling 

'Shield and Compressed Air Tunnelling By B H M 
Hewett and S Johannesson Pp x+465 (New 
York and London McGraw-Hill Book Co Inc , 
1922 ) 25s 

O F late Years engineers have been driven more and 
more to find a location for railways, roadways, 
and large water-mains below the surface of the ground 
In cities, bv going underground the cost of acquiring 
valuable property is escaped In crossing nvers, a 
tunnel may be less expensive than a bridge A method 
has been devised for tunnellmg m soft or water-beanng 
ground m which the miners work m a shield and fui 
NO. 2798, VOL in] 


mrush of water is prevented by compressed air In» ' 
this method nngs of cast-iron segments are erected m 
the shield, forming a water-tight Immg, and as each 
section IS completed the shield is driven forward by 
hvdraulic jacks, leavmg the Immg to support the rock 
or earth The more difficult the ground the greater is 
the advantage of thu^ method of workmg The number 
of tunnels which have been so driven m different 
countries is now large, but though the method is simple 
in prmciple the difficulties and dangers met with m 
carrying it out are among the most serious which tax 
the skill and experience of the engineer and contractor 

Information about shield tunnellmg is scattered in 
the proceedings of professional societies, and the treatise 
of Messrs Hewett and Johannesson is one of the first 
m which the data of past experience arc gathered 
together and the attempt is made to formulate 
prmciples and rules of practice It is an excellent 
treatise, full of information, well illustrated, and com- 
petently discussed 

Brunei patented the first shield, and bv its help over- 
came the very great difficulties of driving the first 
tunnel under the Thames (1825-1843) In 1869, 
Barlow promoted the construction of the Tower Subway 
for foot passengers under the Fliames When con- 
tractors feared to undertake the work, a young engmecr, 
Greathead, designed a new form of shield and completed 
the tunnel m a vear This was m dry London clay 
Then, when such difficulty was expenenced m driving 
the two Hudson River tunnels m water-bearing silt at 
New York that the work was temporarilv abandoned, 
Greathead and Baker carried it on for 2000 feet by a 
shield and compressed air Stopped again by want of 
capital, the tunnels were completed m 1904 by Jacobs 
Later the Blackwall and Rotherhithe tunnels under the 
Thames and others abroad were successfully con- 
structed by the same method Descriptions of these 
and a full bibliography are given in this treatise 
The cast-iron lining for shield-driven tunnels is now 
m general use The space between the Immg and 
ground is filled by cement grout, forced by compressed 
air through holes m the Immg, and the mterior is made 
fair by brick or concrete The joints of the Immg are 
caulked with rust cement There is a bulkhead behind 
the shield through which the compressed air is forced, 
and It contains airlocks for men and matenals The 
shield is dnven forward by hydraulic jacks, workmg 
with pressures up to 6000 pounds per sq m. «id 
exertmg a total force amounting to 6000 tons m some 
cases Usually m the shield is a hydraulic erector for 
hftmg and placing the cast-iron segments and mechani- 
cal excavators for remoVmg the soil at the face 
may give an idea of the complex arrangements necesr^ 
sary if it is stated that among the equipm^t reqdirM" 
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* Me a low-pressure plant for supplying air to keep back 
the water , a high-pressure plant to supply compressed 
air for workmg rock drills and other tools , a service 
* water supply for grouting and washing , an electric light 
and power supply , and transportation plant A useful 
, chapter is one on the working force needed, the rate of 
progress m different cases, and the cost 

The authors give a theory of the stresses m the 
tunnel Immg, a subject hitherto far too much neglected, 
designs having followed rule-of-thumb methods This 
is not a suitable occasion for discussing a mathematical 
theory The mode of treatment is unusual, but the 
results arc mterestmg The authors seem to underrate 
the erection stresses due to the weight The most 
important external load is the earth pressure The 
theory of earth pressure of Rankine is adopted, in 
which c depending on the angle of repose is the ratio of 
the “ active ” horirontal pressure to the vertical pres- 
sure and i/c the ratio of the “ passive ” resistance of 
the earth, if tlic structure presses agamst it and is on 
the point of displai ing it But the statements (p 76) 
that if the active horizontal pressures are not suffi- 
ciently large m relation to the vertical pressures the 
tunnel will have a tendency to deflect honzontallv, and 
(P S 3 ) that if k lies between c and ijc the tunnel lining 
will not be subject to a moment, require more justifi- 
cation 

An interesting chapter is that on compressed air 
illness and the precautions to prevent it The cause is 
the absorption of an excess of nitrogen by the blood — 
disengaged if the pressure is reduced Ihc cure is 
careful limitation of the period of work and slow decom- 
pression If in spite of precautions cases of illness 
occur, the remedy is to recompress and decompress more 
slowly For this a hospital lock is provided 

W C U 


Colour .Vision and Colour Vision Theories 

(x) Colour Vtnon A Discussion of the Leading 
Phenomena and their Physical Lam By Prof W 
Peddle Pp xii + 208 (London E Arnold and 
Co , 1922 ) 12s 6 d net 

' (a) Colour and Methods of Colour Reproduction By 

Dr L C Martin With Chapters on Colour Pnntmg 
and Colour Photography, by William Ga^mble Pp 
1 ipu4-i87 (LondCh, Glasgow and Bombay Blackie 
and Sons, Ltd ,'1923) 12s bd net 

T here are no subjects on which discussion and 
demonstration are more needed than those of 
vision and colour vision The trichromatic theory as 
presented by Helmholtz was the best theory in relation 
^ the facts known at the time, but the difficulties of 
' ' NO. 2798, VOL ril] 


the theory were thoroughly recognised by him Hiat 
It was a theory and not a fact was stated by Helmholtz 
That all colours can be matched by a mixture of three 
selected simple colours is a fact, but the statement 
that there is an underlying tncliromatic basis is not 
only not a fact, but it is also not supported b> any fact 
which cannot be explained in another way, and there 
IS the most conclusive evidence that this is not the 
case, while another explanation is completely con- 
sistent with the facts The state of chaos existing m 
many mmds with regard to colour vision is due to the 
assumption that the trichromatic theory is a fact If 
the theory be denied there is no evidence for it, and this 
w'as known to Helmholtz 

(i) Prof Pcddie’s book IS an uncompromising accept- 
ance of the theory as a fact I he book is an admirable 
exposition of the functions of three variables but no 
attempt is made to answer any of the objections to 
the theory or to show how the theory is consistent 
with known facts In this respect the author differs 
from other writers, who admit that something more 
IS recjuired If we regard colour perception as dev eloped 
secondarily to light perception, as it undoubtedly was, 
we can form a scries from total colour blindness to 
super-normal colour perception 1 he colours diffenng 
most phvsicallv m wave-length bemg first disrriininated, 
these gradually approached each other until green was 
discriminated m the centre as a new colour, then >ellow, 
then blue, then orange, and lastly mdigo The ex- 
planation, therefore, why red and green make vellow 
when mixed is, that jellow havmg replaced the red- 
green of a previous state of development, the colour 
perception is not sufficiently developed to discriminate 
between a mixture of red and green and simple yellow 

No two accounts of the tnchromatic theory agree, 
and the theory is loaded with subsidiary hypotheses, 
many of them quite inconsistent with each other , that 
IS to sav, one will explain cme set of facts but not another 
set of facts for which a different arrangement is required 
Space will not jiermit of more than a few of the very 
long list of objections to the tnchromatic theory bemg 
given here If a mixture of spectral lights red, green, 
and violet be made to match a simple white, on the 
tnchromatic theory the internal physiological processes 
should be identical , but if the eyes be now fatigued 
with a red light containing that used in the mixture, 
about twice as much green will be required in the 
mixed wfhite, the mixture appeanng bnght green to 
n normal person with unfaligued eves Again, if a 
spectrum be viewed with an eye fatigued by looking at 
burning sodium, the yellow will have disappeared from 
the spectrum and the red and green will appear to 
meet, but a feeble red at the end of the spectrum will 
be quite visible If, however, after looking through a 
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deep^red glass for the shortest possible time the termmal 
red be viewed, it will not be visible On the trichro- 
matic theory much greater fatigue of the red sensation 
process is obtamed with the bummg sodium 
When we come to colour blmdness, which, accordmg 
to Helmholtz, is the key of colour vision, the trichromatic 
theory fails completely to explam any case when it is 
fuUyand thoroughly exammed How, for example, does 
It explain that more than 50 per cent of the dangerously 
colour blind can get through the wool test ? How arc 
the mnunierable cases of dichromic vision to be ex- 
plained ? All see in the spectrum two simple colours 
and a neutral region, but one is only detected by very 
efficient tests, others by v^ry rough tests the latter 
are obviously much more colour blind than the first 
class How are the trichronuc, with their absence of 
the yellow sensation and wide monochromatic area 
m the yellow region — for example this may be from 
X610 fip to X53S /tfi — to be explained ? How is it that 
m so many cases the apex of the lummosity curve 
remams at the normal point and a normal white equa- 
tion IS made ? Why, mdeed, should a man who has 
three colour sensations be colour blind at all ? As a 
matter of fact, there is considerable variation in colour 
perception without colour bluidness , a man may make 
an anomalous white equation without bemg colour blmd 
Fmally, it can be clearly shown tliat, with a man 
having a defecUve termmal red, this is not due to a 
diminution of a hypothetical red sensation which is 
affected by rays correspondmg to every part of the 
spectrum For example, a man may have shortemng 
of the red end of the spectrum , he may pass the wool 
test, or if the proper colours be there, put certam pmks 
and violets together as identical Shown a bright red 
in the lantern corresponding to the shortened portion, 
he does not see it at all It will be noticed that the 
pmks he puts with the violets are much lighter than 
the latter, but when viewed through a blue-green glass 
both appear identical m colour and shade to the normal- 
sighted The blue-green glass has cut off the red rays 
How, according to Prof Peddie’s construction, can a 
man with shortenmg of the red end of the spectrum 
pick out yellow at the normal pomt and hav e a lummosity 
curve with the normal apex ? 

The valuable work of Shelford Bidwell, which is so 
inimic^ to the tnchromatic theory, is not mentioned 
Bidwell showed that the phenomena of mtermittent 
light are quite mconsistent with the compound character 
of the vellow sensation If the image of a white object 
be formed suddenly on a portion of the retina which 
was previously occupied by the image of a black object, 
this image is surrounded by a red border Bidwell 
states ‘ “ Though the image of the ne^le was coloarless 
when the patch was illuminated Ijiy the greaush-ydlow 
HO. 2798, VOL. 1 1 1} 


rays of the spectrum, it appeared red when 
hue was formed by combmmg red and gr^ 

The fact that the border is not found with the pure^ ^ 
greenyh-vellow spectral light and is found with tf »4 
compound hght is strong evidence against the compdund 
nature of the yellow sensation when caused by simile | 
yellow light 

(2) The valuable book by Martin and GamWe should 
be read by all mterested m colour It is very well 
wntten, and gives an admirable account of the facts 
and views of different writers, without bias towards any 
particular theory Dr Martm states m the preface “It 
IS now more than ever necessary that the limitatum* 
of the tnchromatic theory shall be explored, still by 
physically sound methods but by men who are fitted 
to understand the psychological and physiological view' 
pomts Furthermore, there is a great deal of work 
which needs the most careful venfication and checking ” 

The book is divided mto three sections ^art one 
deals with the nature of light and colour, colour analysis 
and synthesis, the colours of material objects, their 
nomenclature and measurement, colour m regard to 
illummauon, colour m human expenence, and colourmg 
materials This part is so clearly wntten that it can 
be easily understood by any one who has not mudi 
knowledge of physics and mathematics Part two deals 
vnth the eye and its reactions to light, photometry, 
instruments for colour measurement, colour vision with 
an account of the pnncipal theones, and colour bbndness 
Part three is wntten by Mr Gamble, and deals with 
colour pnntmg and photography m colours A number 
of useful tables are given in an appendix 


Nature Knowledge and Pastime. 

(1) Greta and Small Thtngs By Su: Ray Lankester 

Pp XI +246 (London Me^uen and Co, Ltd., 
1923) 7f 6d net , 

(2) The Badger Afield and Underground By H 
Mortimer Batten Pp 159 + 12 plates, (London* ' 
H F and G Witherby, 1923 ) 8s. 6 d net 

(3) A Perthshtre Naturaltsi Charles Maanhsk.^efi^ 
Inver By H Coates With a chapter on Scotti^' 
Folk-music by H Wiseman Pp xx+244+32 ^ 
plated (London T Fisher Unwin, 1923) iSs.net, < 

(4) The Highlands mth Rope and Rucksack By JOr ^ 
E A Baker Pp 253+19 plates (Londiki^^j 
H F and G Witherby, 1923 ) i2S 6d net ^ J 

(x) volume before us is the fifth, if wear® noi^ 

1 mistaken, m a senes of vc^umes tifhereby 
Ray Lankester has rendered notable service to 
persons who, though debarred by circumstance fl5^’' 
undertakmg Sustained research, )^eply 8yi»path»*^il|r:, \ 
advance m natural^cMOce, U» eager (ot 
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boiij and grateful to a competent showman, so to speak 
In the present volume the author ranges wide — from 
the gorilla which, having spent its childhood in devoted 
attachment to a lady in Sloane Street, sickened and 
died when she was obliged to part with him, to the 
parasites of a pond snail and Metchnikoff’s investigation 
of the means of making old age still older The title of 
the book is well chosen, for it contains the conclusions 
of a trained intellect upon such great problems as the 
suffering inseparable from the existence of all animals, 
and upon such small ones as the relative advantage 
(or otherwise) of the different ways of using tobacco 
Even those smokers who display little interest m 
chemical science, though rightly regarding nicotine as 
the chief toxic agent in tobacco, may feel relieved in 
leammg that " it is a colourless volatile liquid, which 
IS vaporised and earned along with the smoke,” and 
not the malodorous oily juice that collects in the stem 
of a foul pipe or the stump of a cigar 

Elderly folk who were reared in the belief that they 
had to work their way through life equipped with only 
five senses — sight, hearing, smell, taste, and touch — 
may be surprised to learn that all the time they have 
been served by double that number Increased know- 
ledge of physiology has revealed the existence in the 
human frame of a distinct apparatus and separate 
nerve-threads for the perception of lieat, cold, and pain, 
for muscular contraction and for the mamtename 
of equilibrium, all of which — except the last, which 
escaped consideration — were of old roughlj assigned as 
functions of the sense of touch 

Sir Ray Lankester points out that the most salient 
anatomical difference between man and the gorilla 
is in the structure of the foot In man the axial line 
of the posterior limb passes straight down the shin- 
bone to the hallux or great toe , whereas in plantigrades, 
such as bears and anthropoid apes, it is directed lietween 
the third and fourth digits, leaving the hallux to be 
deflected and developed into a powerful grasping organ 
The importance of this difference consists in the 
absence of any trace of a form of foot intermediate 
'lietween that of man and the ape 

This volume, like its predecessors in the senes, is 
wntten with lucid fluency, is admirably illustrated, and 
mahy readers will pass a hearty vote of thanks to the 
author for having devoted his well-earned leisure to 
thetr profit 

(a) In his great work qn British and Irish mammals, 
Mr J C Millais apologised for having quoted at so 
great length from Str Alfred Pe&se’s treatise on the 
badger, which had rendered it scarcely possible to 
vmte anything new upon that Subject While Mr 
Mortimer Batten can scarcely claim to have made fresh 
, addition to our knowledge of the habits of this most 
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cryptic creature, he has recorded in very readable form 
his own patient observation thereof, confirming much 
that has been written by other naturalists and giving 
his own views upon points whereon these have differed 
He considers the badger to be “ the most abused and 
misunderstood of British wild beasts,” quoting the 
sickening treatment of the animal prescribed by 
Nicholas Cox m the sixteenth century before baitmg it 
with terriers “ Cut away the nether jaw, hut meddle 
not with the other, leaving the other to show the fury 
of the beast, although it can do no harm therewith ” 
Drawing the liadgcr, a so-called sjxirt which it is to 
be feared is still m vogue as a clandestine pastime, was 
made illegal by the Act of 1850 , but unfortunately 
there is no law against “ trying ” terriers on a captive 
badger 

Sir Alfred Pease stated that the badger had become 
rare in Scotland and had “ entirely vanished ” from the 
north-cast of that country Mr Mortimer Batten, 
however, lias satisfied himself that the race survives in 
far greater numbers than most people think, founding 
his opinions not only on the badgers which he has 
himself found, with his temers, in cairns, but also on 
the great preponderance in some hill districts of the 
tracks of badgers in snow ov er those of foxes 

Naturalists have differed widely in estimating the 
period of the sow badger’s gestation Mr Millais 
accepted fifteen months as possible, at least for a badger 
in captivity , Sir Alfred Pease put it at nine months, 
Tom Speedy at seven. Sir Harry Johnston at six, but 
Mr Batten gives good grounds for agreeing w ith Capt 
Salvin that the normal term is eleven or twelve months 
He rejects the supposed analogy With the roe, which 
has been credited with the power of postponing par- 
tuntion until circumstances arc suitable for her 

“ What really does happen m the case of the roe is 
this- the embryo does not develop, or at least develops 
very slowly, during the lirst four months of pregnancy, 
so that she carries her young close upon four months 
longer than is normal This peculiarity of the roe is 
probably owing to a total change of environment— that 
IS, fhe animal originated under semi-tropical condition*, 
and fnigration northward dunng [? after] the glacial 
age led to a postponement m the operation of parturi- 
tion ” 

This may pass for speculation on an obscure problem , 
the value of Mr Mortimer Batten’s book consists m 
the convement manner m which he has summarised all 
that IS known of one of our larger wild animals, subject 
to cntical light from his own observation, and has 
supplied excellent photograplts and explanatory cuts 

(3) Charles Macintosh was of a type not infrequent 
among the Scottish peasantry— men self-taught in 
some branch of natural history , keen observers but 
I ill-equipped with appliances and books of reference, 
2A I 
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patiently accumulating farts until, in middle life or 
past it, some happy accident brings their work to the 
knowledge of those whose scientific standing enables 
them to advise and assist Probably there are and have 
been many “ mute, inglorious ” Tyndalls and Huxleys 
to whom such chance never came, but just as the 
labours of Robert Dick of Thurso on the Old Red Sand- 
stone were recognised and redeemed from oblivion by 
Hugh Miller and Sir Roderick Murchison, so when 
Dr Buchanan White started in 1872 to investigate the 
mycology of Perthshire he found that Macintosh, a 
humble rural postman on a weeklj. wage of 125 , had 
gone far to make a complete collection of the Basidio- 
mycetaj, and straightway enlisted him as an auxiliary 
and correspondent of the Perthshire Society of Natural 
Science 

Charles Macintosh was bom in 1839, the son of a 
handloom weaver m the village of Inver, near Dunkeld 
When he was sixteen years old he obtained employment 
in a sawmill, and two > ears later met with an accident 
that deprived him of all the fingers and the thumb of 
his left hand In 1858 he was appointed post-runner 
in the district between Dunktld and Balhnluig~a 
sylvan and riparian region most congenial to one with 
his bent for botany and natural history His daily 
round afoot was about 16 miles, enough, it might 
be thought, to abate inclination for serious work when 
off duty , but 

" ingenium res 
Adversae nudare solent ’ 

and Macintosh’s appetite for knowledge was insatiable 
With the aid of a very imperfect microscope and a few 
antiquated works on botany, by the time he became 
acquainted with Dr Buchanan White in 1872 he had 
made a very extensive collection, not only of the flower- 
ing plants, but also of the ferns and other cryptogams 
of Strathtay After that, having supplied himself out 
of his savings with better instruments and modem 
books, he contributed several additions to the flora of 
Perthshire, including seventeen species of fungus hither- 
to unrecorded in Britain, of which four were new to 
science, namely, Curreyella -aucuparice, Melogramma 
elongaium, Ascobolus Carktont, and Ombrophtla tnegalo- 
spora He finished 32 years’ service under the Post 
Office in 1890, and died m 1922 
Mr Coates has done full justice to the subject of this 
memoir, which is very fully illustrated, the frontispiece 
being an exceptionally interesting photograph of 
Mauntosh We have noted very few slips the great 
oak at Birnam may possibly be a survival of the 
primeval forest, but not so the sycamore (p 60), for 
that is not an indigenous species Both trees are well 
known to the present writer, and to estimate their age 
at one thousand years is to disregard what is obviously 
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their vigorous prune To desenbe a family bible as 
“a human document” (p 11) is grievously to mis- 
apply a metaphorical phrase Lastly, widely as the 
spunous adjective “ phenomenal ” has come into use 
in the sense of “ extraordinary,” to desenbe the Tay as 
having been reduced bv drought to “ almost phenomen- 
ally small proportions ” (p 221) is surely neither sense 
nor English ! 

(4) A certain German philosopher is credited With 
the doctnne that every object of interest should be 
inspected from its proper point of view — a church from 
the outside, a tavern from the inside, and a mountain 
from the bottom Whatever may be Dr Ernest 
Baker’s opinion about churches and taverns, he holds 
emphatically that the worst aspect of a mountain is 
from the bottom Its only legitimate purpose is to be 
climbed on its most difficult side The first fifty pages 
of his treatise on “ the excellent sport of rock-climbing ” 
are applied to a denunciation of Highland landowners 
for putting difficulties m the way of tourists and trippers, 
but for which he is confident that the Scottish Highlands 
would attract as many holiday folk as Switzerland 
does 

Dr Baker’s own narrative testifies to the fact that 
the summer climate of the Highlands is scarcely so 
serene as that of Switzerland In his adventures 
among the Highland hills he encountered many spells 
of dismal weather 

“ We were awake betimes, but ram was falling, and 
for three long days the weather remained too bad 
for serious climbing Stob Dearg was continuously 
swathed in mist , and the gullies, as we could see afar 
off by the tracks of white, were spouting water amain ” 
(P 78) 

As for landowners, there are no doubt surly ones as 
well as others of milder mood , but the powers of both 
in preventing access to their estates are more strictly 
limited than Dr Baker explains They can only 
proceed against trespass by obtaining interdict against 
individuals “ Trespassers will be prosecuted ” is 
brutum fulmn unless damage can be proved It may 
be doubtful whether a judge Would decide that damage 
had been done in the incident described as follows , but 
the immediate consequences might have been serious 
if the Highland glens had been as full of holiday-makers 
as the author would like to have them 

“ As usual on a new climb, we found many splinters 
hanging in dangerous places, and the worst of them we 
cleared away One big lump of porphyry, caught m 
unstable equipoise on the bevel-end of a ledge, gave 
rise to a memorable incident I was held from above 
by the rope while I gave the rock a final shove that 
released it Thirty feet below, a pinnacle stood out 
from the face, a squansh mass some twenty-five feet m 
height and about sixteen m girth It is discernible m 
the photo taken near the foot of the chmb, but its 
place knows it no more We calculated afterward* 
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that It would weigh 80 or 90 tons The falling rock | 
hit the top of It The pinnacle shook m its socket, 
lurched forward, bowed majestically over, and, almost 
before we knew what was happening, veent hurtling 
down the cliffs and gullies It cleared some hundreds 
of feet at a leap , then striking a projection, bounded 
off, leaving an ugly scar behind, and thundered on down 
the crags, smashing off corners, crashing into the screes 
in the gullies and splashing up the snow like water 
The whole ridge vibrated like a bndge with a 
heavy express rushing over ” 

Pretty pastime ' yet landowners are but human after 
all, and might not unreasonably demur to much of this 
kind of thing There is no evidence that in his scrambles 
Dr Baker took any notice of geology, botany, or any- 
thing except the opportunity for ha^ardous athletics 
His book IS illustrated with many good photographs of 
hill scenery Herbfrt Maxweii 

Psychotherapy 

Suggestion and Mental Analysts An Outline of the 
Theory and Practice of Mind Cure B\ Dr William 
Brown Third edition, with Index Pp 176 
(London University of London Press, Ltd , 1923 ) 
3r 6 d net 

A S implied by the title. Dr Brown’s “Suggestion 
and Mental Analysis ’’ brings together the 
widely divergent views of the two principal schools 
of psychotherapy It is an attempt to harmonise 
the theory and practice of the liypnotists, suggestion- 
ists, and autosuggestionists, on one hand, tnd of the 
psycho-analysis on the other It is generally claimed 
by the partisans of each school that its method is 
exclusively the best suited for the treatment of those 
forms of psychoneuroscs in which mental therapv is 
mdicated Indeed, as Dr Brown jxiints out, extremists 
of both schools agree in disclaiming any possibility 
of a synthesis of their methods In practice, however, 
it not seldom works out that such disclaimers are 
Ignored, even by the purists Dr Brown argues that 
the various methods of psychotherapy can be advan- 
tageously employed in combination He liases his 
views upon a very large number of typical clinical 
cases which have passed through his hands both in 
civilian practice and as a result of the special con- 
ditions due to the War With regard to the latter 
cases, Dr Brown worked mainlv by suggestion and 
hypnosis, and with marked success He now advocates 
a judicious use of all the methods, some of which art 
more especially adapted to one type of case and some 
to others He Ihus, on empirical grounds, declares 
himself to be an edectic 

The book is elementary — even popular — but it 
touches upon most of the points whi^h are treated 
at length in the large and continually growing literature 
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of psychotherapy The first chapters deal with 
generalities on suggestion and the subconscious, and 
sketch briefly the theories and methods of the analysts 
Several interesting case-histories are given in some 
detail to illustrate the dissociation due to hysteria 
and hysterical epilepsy Hypnosis is contrasted with 
suggestion, and is itself declared to be a form of dis- 
sociation , in consequence of which the conclusion 
IS — rightly'— drawn that frequent hypnotising of a 
piticnt IS dangerous Nevertheless, hypnosis is a 
valuable pro< edurc to employ m certain cases Indeed, 
all proved methods are valuable Ihis is the general 
conclusion of the book, in which such divergent views 
as those of Charcot, Bcrnhcim, hreud, Jung, Cou6, 
and others are considered 

The more scicntifii and tlieraiieutic part of the 
volume IS supplemented by three chapters on the 
“philosophical background,” which consist of a sum- 
mary exposition and criticism of the philosophy of 
M Bergson It is true, as Dr Brown remarks, that 
“every revolution in scientific theory synchronises 
closely with the development of new' ideas, and even 
new sy stems, within the domain of philosophy ” , 
and no doubt Bergson s philosophy synchronises to 
some extent with the rise and growth of recent psyiho- 
therapeutu theory' and practue There are obvious 
similarities in both But it is not obvious whv these 
chapters should have been included in a book, on 
psychotherapy , and their inclusion makes it appear 
rather overweighted with speculation The present 
IS the third edition of the Ixiok and it is clear that 
this excellent elementary presentation of the theory 
and practice of “ mind cure ” meets the good reception 
It deserves at the hands of the public There is a 
good index 

Our Bookshelf 

Cements and Artificial Stone a Descriptive Catalogue 
of the Specimens in the Sedgwick Museum, Cambridge 
By tire late John Watson Edited by Dr R H 
Kastall Pp XU + 131 (Cambridge W Heffer 
and Sons, Ltd , London Simpkin, Marshall and 
(o , ltd , 1922 ) 6 s net 

The collections brought together by the zealous care 
of Mr Watson in the Sedgwick Museum have been 
of great service in technical geology Probably much 
may still be added to the samples of cement and 
artificial stone desenbed m the present volume, as 
these materials become still more favoured by architects 
and engineers The labour and art of the mason may 
decline, but the production of durable cements for 
covering walls, tlie colounng of them until they surpass 
in brilliance the painted surfaces of Roman times, and 
the imparting of increased delicacy to moulded work 
m stucco, are alike honourable and artistic occupations 
The matei-ials of artificial slabs are largely natural 
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rock, brecciated or pulverised, but otherwise untreated, 
and the pride of their makers lies m the production of 
monolithic blocks of more uniform texture and more 
free from cracks tlian can be obtained from ordinary 
quarries Mr Watson (p 76) gives an impressive 
account of the hollow blocks of reinforced concrete, each 
weighing 2464 tons, and measuring 66 by 5 ^ bv feet, 
used m harbour-construction at Valparaiso m 1917 
It seems as if a house of considerable size, with stair- 
cases and passage-ways, could now be moulded round 
a light steel framework as a single piece, and trans- 
ported by flotation to any quarter of the globe 
The author shows (p 94) how well-known building- 
stones, with their pleasing colours, are already success- 
fullv imitated, and how a great field lies open before 
the manufacturer of light roofing-tiles that may 
compete in our towns with the monotonous gre\ tints 
of slate Nothing is likely to oust polished granite 
from Its supreme plate as a decorative stone for towns , 
but those who would decr>' the use of artificial stone 
must remember that the glories of Verona, the Ilansa 
Towns, and Hampton Court are largely due to the 
manipulation and moulding of detntal clay Mr 
Watson gives a long and interesting history of the 
Portland tement industry, which his specimens fully 
illustrate He directs attention (pp 101 and 114) to 
the good acoustic properties of selenitic cement for 
lining walls , but we cannot find a mention of the 
remarkable cement now formed from magnesite and 
used for floors The early use of the Italian pozzolana 
(which even the “Encyclopaedia Britannica” spells 
in places pozzuolana) is well mentioned , but we doubt 
if (p 2) Puteoli was also known to the Romans as 
“ Putevolano ” G A J C 

Spend Steels a Conctse Treatise on the ConsHMton, 
Manufacture 11 orktng, Heat Treatment, and Applica- 
tions of Alloy Steels, for Students, Operators, and Users 
of Spend Steels Chiefly founded on the Researches 
regarding Alloy Steels of Sir Robert Hadfield By 
Thos H Burnham (Pitman’s Technical Primers 
Senes) Pp xxu + 194 (London Sir Isaac Pitman 
and Sons, Ltd , 1923 ) Sf net 
This small volume is a welcome addition to the 
literature dealing with special steels, as it contains a 
large amount of useful information compressed into a 
small compass I he necessity for economy m the 

use of iron ore is clearly indicated both by Sir Robert 
A Hadfield and the author, who show that, by the use 
of special steels, the amount of iron necessary for most 
purposes is greatly reduced 
Considerable information is given relating to the 
constitution and manufacture of special steels and to 
their later heat or other treatment Much useful work 
has been done during the past twenty years in connexion 
with the heat treatment of ordmary carbon steel, but 
this treatment, in the case of large masses, is always 
unsatisfactory on aceount of the impossibility of 
bnnging about uniform structural changes If, how- 
ever, carbon steel is alloyed with other elements a 
considerably greater range of mechanical and other 
properties is available These considerations are dealt 
with in this small book Accounts are given of various 
classes of special steels, while under “chromium 
steel ” details are given relating to rustless steel, such 
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as Its composition, mechanical and heat treatment, 
mechanical properiies, resistance to corrosion, and its 
applications A chapter each is devoted to silicon, 
manganese, and tungsten steels, while some details are 
given respecting the manufacture, properties, and uses 
of other types of special steel The final chapter (xu ) 
points out the general trend of progress, and there are 
four appendices which deal respectively with (i) 
carbon steels , (2) a classified list of piapers by Sir 
Robert A Hadfield , (3) a list of symposia of the 
Faraday Societv, and (4) the relation between hardness 
number and shock qualities, tensile strength and 
compression strength of various types of steel 
The liook provides the student and the practical 
man with a handy survey of the subject, and should 
find a place in all technical libraries W H M 

(r) Animal Nutrition Foods and Feeding By E T 
Hainan Pp 52 2s net (a) Farm Costing and 
Accounts By C S Orwin Pp 31 ir 6 d net 
(3) Insect Pests and Fungous Diseases of Farm Crops 
By A Roebuck Pp 55 2s net (4) Poultry 
Keeping on the Farm By Edward Brown Pp 54 
(London Benn Bros , Ltd , 1923 ) 2s net 
The four little hooks under notice belong to the 
“ Successful Farming Senes,” the purpose of which 
IS “ to raise the standard of British Farming in all its 
branches ” 

Even in this small compass Mr E f Hainan (i) has 
developed the subject of animal nutrition from the 
fundamental scientific facts to the practical deductions 
drawn therefrom The exposition is lucid, and the 
book should not only interest farmers who have no 
scientific knowledge, but it should also be of real use 
to them in their daily work 

(2) In “ Farm Costing and Accounts,” by Prof C S 
Orwin, simple methods are given for keeping financial 
accounts suited to the needs of almost any farmer — 
and incidentally sufficient for purposes of reclaiming 
excess income tax — and an outlme of the methods of 
keeping the more intricate costing accounts 

(3) “ Insect Pests and Fungous Diseases of Farm 
Crops,” by Mr A Roebuck, contains descriptions of 
the common insect pests and the appearances of plants 
attacked by them or by various fungi The writer sug- 
gests prophylactic measures such as balanced manures, 
and the avoidance of harbounng places for pests such as 
are found on untidy and ill-kept farms and buildmgs 

(4) In “ Poultry Keeping on the Farm,” Mr Edward 
Brown emphasises the possibility of increasing very 
greatly the number of poultry kept in this country 
In his opinion this increase can take place most profit- 
ably on farms, where the birds could find much of their 
food , but he maintains that there are also big open' 
mgs for specialised poultry keepmg, more especially 
m the vicmity of large towns, and for selective 
breeding 

The Elementary Pnnaples of Lighting and Photometry 
By J W T Walsh xvi + 220, (London*, 
Methuen and Co , Ltd , 1923 ) jos 6 d net 
M» Walsh’s book may be regarded as a useful supple- 
ment to pre-War wprks on illumination, 1 he text may 
be conveniently divided into four mam sections. We * 
have first an account of the effect of light on the 

' ' ' I'Jt 
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followed by an explanation of terms and elementary 
principles Next there are chapters dealmg with 
various aspects of photometry, leadinp; to a discussion 
on calculations of illumination finally we have, in 
the second half of the book, a general discussion 
of practical lighting problems Consideration of the 
human eye forms a natural starting-point, and in 
general a logical sequence of subjects is adopted One 
may question, however, whether the separation of 
heterochromatic photometry and the flicker - photo- 
meter m the penultimate chapter is desirable Surely 
this might more filly have been included in the earlier 
section of the book dealing with photometry in general ? 
Mr Walsh’s ex|jerien( e at the National Physical 
Laboratory has stood him in good stead in dealing 
with this phase of the subject The hints on laboratory 
practice are sound, and there is a useful desc option 
of the chief forms of illumination-photometers It is 
mteresLing to note that, with proper precautions, an 
accurai \ of 2 3 per cent is considered possible with 
this class of instrument The chapter on industrial 
lighting contains a useful survey of the work of the 
Home Office Departmental Committee on Lighting in 
Factories and Workshops, and the contents of various 
Anwtican codes One is glad to note the inclusion 
of a chapter on daylight illumination, which is now 
being studied in a more scientific manner than in 
the past 

The final chapters on colour and light-projeccion 
include a variety of special applications of light such 
as motor car headlights, searchlights, flood-lighting, 
and artificial daylight (In the calculation of flood- 
lighting on p 189 a slip appears to have been made ) 
The book is concluded bv a series of definitions of the 
chief photometric quantities, a bibliography, and an 
adequate index 

L’Are ilectnque Par Maurice Leblanc fils (Rccueil 
des Conferences Rapports de Documentation sur la 
Physique Vol 3, 1'° S6rie, Conferences 7, 8 
Fdite par la Societc Journal de Physique ) Pp 131 
(Pans Les Presses Universitaires de Prance, 1922 ) 
10 francs 

TjtE first chapter of the work under notice contains 
the more important formulse obtained bv modem 
physicists in connexion with the electric arc A 
drawliack to the use of these formulae is that it is 
difficult to find out where theorv ends and empiricism 
begins If we accept the formulse we have to abandon 
the theory of dimensions as applied to equations In 
the second chapter Mrs Ayrton’s work is well described 
It IS stated that Blondel was the first to prove that 
there was no appreciable counter electromotive force 
m the arc If E denotes the potential difference across 
the arc and I the current through it, then dEjdl is 
called the resistance of the arc, and it 1$ pointed out 
that it IS a negative quantity A good descnption is 
given of magnetic and mercury vapour lamps The 
phenomena shqwn by the so-called “non-arcing” 
metals, such as phosphor-bronze, aluminium-bronze, 
aluminium and zinc, are atlnbuted td a metallic oxide 
covering the electrodes with an insulating layer or 
to the vapour being difficult to loiuse It u pointed 
out that although the current and Voltage vanish 
instantaneously m alternating current arcs, yet their 
NO 2798, VOL. lIlX 


power factor is not unity This is stateil to be due to 
the fact that they do nol both follow the sine law As 
a matter of fact, provided that the ordinate of the 
current wave is always proportional to the ordinate 
of the voltage wave, and they vanish instantaneously, 
the power factor would be unitv whatever the shape 
of the voltage wave The third chapter gives the 
techmtal applications of the electric arc to searchlights, 
furnaces, electric welding, for producing high-frequeni y 
waves, and in electric “ safety valves ” for protection 
against lightning A R 

Machine-Shop Malhematics By G Wentworth, D E 
Smith, and H D H irper (Wentworth-Smith 
Mathematical Senes ) Pp V-H62 (London Ginn 
and to , 1922 ) 5s 6d net 
1 HE presentation, in most cases without proof, of 
a hundred and twenty formulae in as many pages can 
scircch lav claim to the title of mathematics, but this 
book forms nevertheless a clearlj worded and practical 
introduction to machine shop c ilculations Its scope 
IS confessedly limited to the needs of those who hope 
to become expert machinists with little or no mathe- 
matiuil grounding, and throughout the book more 
attention is paid to the explanation of technological 
details than to the development of method The use 
of measuring instruments and calculations affecting 
cutting speeds taper turning, screw cutting, indexing 
and gear cutting are clearly described, generally with 
the aid of excellent diagrams The number of formulae 
IS large, and a judicious reduction in this respect would 
bring emphasis on to the more important without 
prejudice to (he range of the book Illustrative 
problems are worked out in the text, and examples 
throughout are numerous and well chosen 1 heir value 
to the self-dependent student would, howev er, be greatly 
enhanced if answers were given Calculations are m 
most cases made to cover British as w ell as American 
practice, but reference tables at the end give American 
standards only II W S 

An Introduction to the Psychology of Religion By 
R H Thouless Pp vi -1-286 (Cambridge At 
the University Press, 1923 ) 7s 6d net 
There is an undoubted movement of thought towards 
a restatement of religion and religious problems along 
the lines of recent psychological arhiivement Tlus 
has already taken the place, to a large extent, of the 
apologetic defence of religion on the plane of the 
sciences of Nature Mr Thouless writes for those 
who wish to make a study of the problems of religion 
from a psychological point of view without anj prior 
knowledge of psychological terminology The most 
interesting parts of his book are those m which he 
relates religion to certain of the instinctive tendencies 
of man, while defending it from the charge of being no 
more than a subjective expenence of groganousness 
or sex , and his chapter on the phenomena of mysticism, 
for which he goes in the mam to the mystics of the 
Roman Catholic Church He treats this subject with 
great insight and exactness, and interprets it sym- 
pathetically in the light of recent psychoanalytical 
theory The book, while avowedly “ popular,” will 
be of interest to students both of religion and of 
psychology 
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Letters to the Editor 

\.Tht Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the -wt iters of, rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

Gravitation and Light pressure in Nebulae 

Does not Prof I mdemann’s theory of spiral 
nebulae (discussed by Sir Oliver Lodge in Nature of 
May 26. p 702) fad through disregarding the absorp- 
tion or reflection of radiation which must necessarily 
accompany any mechanical action of light-pressuro > 
Prof Lindemann’s typical nebula has a mass of 
about o I gram per sq cm of area, which is 
probably something like the true value, but to get 
this value Prof Lmdemann s assumed particles of 
diameters io'‘ or lo'* cm must he behind one another 
some thousands deep The particles in the outer 
most layer are, no doubt, acted on by light pressure in 
the way supposed, but not so those m the inner 
layers these are shielded from light pressure but 
not from gravitation — and here the whole theory 
seems to fad Incidentally a nebula formed of solid 
particles lying thousands deep would surely be too 
opaque for novai formed in its mtenor to be seen as 
novae 

The whole question seems to be governed by a 
calculation much simpler than any given by FTof 
Lmdemann If a star or group of stars emit radiant 
energy E per unit tune, the flow of momentum 
through any cross section of a cone of solid angle w 
will be Eai/4irC per unit time Thus the maximum 
maiss w which hght-pressure can possibly support (or 
repel) in this cone at a distance r from the light is 
given by 

ymM_ Ew 
r‘ ~ 4rC 

where y is the gravitation constant, and M the mass 
of the star or stars Thus the maximum mass per 
unit area, is 

_j,__ E 

4ryC M 

This IS of course independent of r because gravita- 
tion and light pressure both fall off as i /r’ , it does 
not depend on the number of stars at work since F 
and M are each proportional to that number For 
the aggregate of matter in the universe we may 
perhaps put E/M equal to unity this being about 
half Its value for our sun The maximum mass per 
umt area which light pressure can support or repel is 
now il4ryC, or jibout one gram per 25,000 sq cm , 
whereas the spiral nebulae, on Prof Lindemann’s 
own estimate, nave one gram per 10 sq cm No 
doubt it may be argued that the nebulae in the past 
were more tenupus than now, but the nebulae reduced 
to a surface-density of one gram per 25,000 sq cm 
would cover the heavens many times over at any 
reasonable distance 

I hav6 long wondered whether a true example of 
suspension in equilibrium between gravitation and 
light pressure may not possibly be found in the shells 
which constitute the outer surfaces of the planetary 
nebulae That there is suspension in equihbnnm 
seems scaircely open to question , the hypouiesis tteit 
* gravitation and light-pressure are the equilibrating 
agencies satisfies all the numerical tests I have been 
able to apply But it is necessary for stability that 
the matter should be gaiseous as is m fact spectro- 
scopically found to be the case A hollow ^ell of 
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sohd particles can be suspended m equilibrium, but 
this equihbriura cannot be stable for radial displace- 
ments Press the shell closer in to the star and its 
particles shield one another more from hght-pressure, 
so that gravitation becomes relatively more ^tent 
than hght-pressure and the shell falls in But a 
hollow shell of gas may be stable if its temperature is 
such that its degrees of dissociation and ionisation 
are suflflciently sensitive to changes of temperature 
Press such a shell closer in to the star and its 
constituents break up more , assuming that this 
increases its opacity, hght-pressure becomes relatively 
more potent and the shell is driven back Draw the 
shell out to a radius greater than the equilibrium 
radius and the converse occurs the equilibrium is 
stable J H Jfans 

May 28 


In the issue of Nature for May 26 p 702, there is 
an interesting letter by Sir Oliver Lodge about a 
suggestion I had put forward on the nature of the 
spiral nebulae Sir Oliver I odge suggests that the 
recombination of electrons ejected photoelectncally 
might well be more important as a source of light 
than simple reflection This does not seem to me 
probable In spite of many efiorts to improve 
photoelectric cells the best type only gives an 
efficiency of about 2 per cent Even if the spirals 
were equally efficient, therefore only this fraction of 
the incident energy could be emitted in the form of 
light on recombination of the electrons It is jirobable 
that any matenal of which spirals may be composed 
has a reflection coefficient of at least 20 per cent and 
very likely 50 per cent , so that ordinary reflection 
must be at least ten times and is probably some 
hundreds of times as effective as the process imagined 
by Sir Oliver Lodge F A Lindemann 

Clarendon Laboratory, 

University Museum Oxford, 

June 4, 1923 


Selection and Segregation 

I THINK by “ recent discussions in the columns of 
Nature " Prof Artliur Willey (Nature, May 5, p 
602) alludes to discussions started by me I gatlier 
that he believes that evolution is founded on muta- 
tions the inheritance of which is Mendelian, and, 
therefore, that natural selection preserves but does 
not create racial change Experiment furnishes lum 
with justification, but not with proof On the same 
evidence, and a great deal more, divergent opinions 
have been founded Crucial tests are requfred — 
tests which, from the nature of the case, expenment 
cannot furnish, but which may be found in abundance 
among facts that are within common knowledge 
and are not disputed So far as I am able to judge, 
they do not simport Mendelian theory, and to them 
I mvite Prof Willey’s attention If I be mistaken. 
It should be easy to indicate my errors If t be 
right (I am not alluding to Prof Willey), is it worth 
while to Ignore evidence which is common property 
and on which attention is more or less riveted, or to 
hint that I am ignorant of the latest work of the 
truest biologists — and then to scuttle from mv 
challenge ? In spite of Mendelians, the Mendehan 
facts are so illuminating that they are sure, when 
hn^ed with the rest of our knowledge, to influence 
immensely our conceptions of and control of, life 
They can be so hnked only by means of crucial In- 
stances May I, therefore, iterate a few of the latter ? 
I have some morals to draw or imply Can a flaw 
of fact or reasoning be found in the following ? 
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1 Our powers of observing are proportionate to 
our familiarity with the objects of study In all 
Nature, we are, for purposes of observing fluctuations 
and natural selection, sufficiently intimate with only 
one species — our own (see Nature, January 13, 

50) Either we must derive our evidence from 

e fives and deaths of men, or else our thmkmg is 
mere guessing Examining the evidence, we find 
(a) that stringent natural selection is in full swing 
all the world over, (i) that fluctuations not mutations, 
are chosen and (c) that the result is always adaptive 
evolution If that be the case with men, whom 
naturalists describe as having escaped from selec 
tion,’ is it not to say the least, likely to be the case 
with other types ? 

2 Human races never difierentuite while there is 
• mterbreeding, but invariably diverge when separated 

by time and space So far as clear evnlence goes, 
this is true of all natural types Have wc not here 
proof that offspring blend parental differences, and 
therefore that natural racial change is based on 
fluctuations ? 

3 It has been said very truly, f he fact that the 
gametes of the cross transmit each member of the 
pair pure, is as strong an indication as can be desired 
of the discontinuity between them The converse 
must be true also , if the members of the cross 
blend, we have proof that the unlikeness between 
them was built up of fluctuations Now all human 
races, ind so far as I know all natural races blend 
when crossed except in characters Imked with sex 

4 There is massive evidence not disputed by 
Mendelians, that male is undeveloped female and 
vice versa Here we have alternate patency and 
latency alternate reproduction, not alternate in- 
heritance Male and female characters belonging to 
different sets, do not blend but, presumably, the 
patent characters of the one sex blend with the 
latent characters of the other Sometimes as in 
aphides the patency and latency extends unaltered 
over many generations But if as is alleged the 
inheritance of sex is Mendelian and segregation 
occurs, how is the prolonged latency of tlie male 
traits conceivable ? Iheoretically males as well as 
females should appear in the first parthenogenetic 
generation, after which since the males cannot 
reproduce and the females have become pure 
dominants, males should never again appear 

5 If a mutant crosses with the normil, wc have, 
admittedly in the impure dominant exactly such 
patency and latency as is found m sexual characters 
Mendelians insist that afterwards there is segregation 
and, therefore, that in following generations pure 
dominants and recessives occur How then, does 
it happen that " pure ' dominants sometimes produce 
recessives, and recessives dominants ? How does it 
happen that purely bred domesticated types (eg 
pigeons, poultry, and many plants) often throw 
back ” — reproduce the ancestral type winch according 
to theory was eliminated perhaps hundreds, perhaps 
even thousands, of generations previously ? Is this 
not clear evidence that Nature treats mutations like 
sexual traits makmg their reproduction, not their 
inheritance, alternate ? 

6 Crossing often reveals long-lost ancestral traits 
among artificial varieties, but never among men or 
other natural ^pes Is this not clear proof that while 
man often chooses mutations, Nature selects among 
fluctuations ? But man does no* always choose 
mutations Sometimes, though he cannot easily 
perceive fluctuations except among his own kind, he 
selects them Thus speed in racehorses iS due to 
a high average of excellence m a thousand co- 
ordmated structures A thousand mutations occur- 
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nng at once are out of the question As might be 
expected, (a) racehorses tend, in lack of stnngent 
selection, to retrogress with a speed which is pro- 
portionate to the antecedent progression and (6) the 
offspring of a cross between race and ordinary horses 
blend the parental differences as in hunters and hacks 

7 Apparently then, the crossing of mutants with 
the normal results in alternate reproduction Yet 
careful artificial breeding produces all the effects 
of alternate inhentance for in this way undesired 
traits may be rendered almost permanently latent, 
as witness the narrow stripes revealed by the offspring 
of horses crossed with the broad striped Burcheli 
zebra whence it appears that man never domesticated 
the horse as such but began with an animal striped like 
the Somali zebra the coloration of w Inch he rendered 
1 itent by selecting mut itions Human mutations — 
idiocy hare lip tumours and so on — arc common , 
but useful human mutations are unknown Many 
of them idiocy for example, become yearly more 
common, and medical men believing that they 
usii illj indicate the reappearance of latent ancestral 
traits hope by preventing procreation to reduce 
their frequency If however Mendelian theory be 
correct they are new variations, and the position of 
humanity is hopeless In tliat case the human species 
is ever-mutating and since human mutations are 
ever injurious there is no scope for selection And 
yet the odd thing is that there is alwavs selection, and 
the result is alwa>s unproved adaptation 

8 I suppose ray word predisposition ' (potenti- 
ality (liatMsis) corresponds somewhat with the 
Mendelian word ' gene But I merely follow physio- 
logists and pathologists who assuming germinal 
predisposition seek m each case to discover the 
nurture that causes development If I have specu- 
lated it is only to suppose, as others have done that 
perhaps all the cells of the body are alike in nature, 
an<l differ only through nurture Gene on the 
other hand implies a knowledge more profound, or 
an assumption more daring Itself a discrete unit, 
it IS the representative of a umr character (one with 
Mendelian inheritance) Like the ' physiological 
units gemmules ’’ and ‘ determinants of our 
predecessors, it is a brick in the architecture of the 
germplasm It is difficult to understand however , 
for the multicellular individual a cell community, is 
compounded of chaiacters , and a character may be a 
sub community (e g rose comb extra digit bl xek- 
smiths muscle) or a quality of the whole com- 
munity (lor example size shape colour) or a ejuality 
of a character (for example, colour of a flower) As 
we have just seen crossed natural varieties Vilend 
their cliaracters have they then no unit charac- 
ters, and, therefore, no genes ? 1 understand that 
characters not their modifications arc represented 
by genes Thus there is a gene (or genes) foi normal 
but not for diseased skin, for skm-colour but not for 
sunburn for normal but not for blacksmith’s muscles. 
Unfortunately I know of no character that is not a 
modification of its antecedent self Thus the muscles 
of the athlete were modified by nurture from those 
of the ordinary man, winch were modified from those 
of the youth, and so on right back to the germ-cell 
Which, then, is the character and which its modifica- 
tions ? Obviously all characters are fluctuations 
due to conditions of environment, to nutrition, 
correlation of organs, and the like There is no 
indisputable evidence that they can be worked up 
and fixed as a specific character ’ But try to con- 
ceive a character which is not a product of some sort 
of nurture I It appears then that genes represent 
nothing conceivable, and that evolution is impossible 
But the attempt to understand genes makes my head 
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IntellectuaUy unfit to grapple with these 
subtilties I must return to the simple, if crude and 
Ignorant, physiological conception that all characters 
are products of germinal predisposition and somatic 
nurture and to the notion that, while there is 
always blending and sometimes alternate reproduc- 
tion, there is never alternate inheritance 

G Archdau RriD 

20 Lennox Road, South, Southsea, Hants, 

May 17 

Martini’s Equations for the Epidemiology of 
Immunising Diseases 

The differential equations constructed bv Dr 
Martini and quoted by Dr Lotka in Nature of May 
P 633. namely. 


[June 16, 192^ 


= a«(i -t) -qn, 

=-au(l-t) -mu 


aroused my interest by the statement that they 
cannot be integrated in finite terms I have noticed 
tliat in one particular case the integrals of the equa 
tions can be expressed m a moderately simple form, 
and that in this case Dr Martini s second position of 
equilibrium, namely 




= 17 ? 


IS unattainable within a finite time unless it is 
permanent 

The particular case in question which has come to 
my notice is that in which q = m, that is to say the 
fraction of the afiected population which ceases to be 
so per unit time is equal to the fraction of the immune 
population which loses immunity or dies per unit time 
In this case it is evident by subtraction that 
du dt , , 

dt -dr -?(“-*)• 

so that M - » = Kqe where A is the constant of 
integration On substituting for i m (i) it is evident 


_ (a _ q+aAqe''‘)u - om* 

an equation reducible to the hnear form (and so 
soluble by quadratures) by the substitution v-ijt* 
The solution, which it will be sufficient to quote, is 
(-)V^'A-e 


M ..=o(a -< 7 )(a -2?) {a - nq - q)' 

-l-B exp{{q-a.)t fdAe'''), 
where B is the second constant of integration. 

It IS easy to see that the second position of equi- 
hbrium is given in this case by 

and if M and * have this value for a finite value of t, 
It IS readily seen successively that A = o and B=o, 
so that u and * have this value for all time On the 
other hand, whatever be the values of A and B, the 
value (a - ?)/« IS the hmit to which both u and t tend 
as the time tends to infinity, provided that o exceed 
if o does not exceed q, they tend to zero, unless 

I imagme from Dr Lotka’s silence concermng these 
y bave not been previously obtained. 


u 


and, for all I know, the case q-m may be of ho 
practical importance But the analysis wkeh I have 
given seems to me to throw some light on what the 
behaviour of the solution might be expected to be in 
the general case G N Watson 

The University, Birmingham, 

May 12 

The Structure of Basic Beryllium Acetate 

The remarkable compound Be40(C,H,0,)„ the 
crystal structure of which Sir William Bragg describes 
in his letter in Nature of April 21, p 532, can be 
given a chemical formula m complete accordance 
with its properties Tanatar and Kurowski have 
described (Joum Russ Phys -Chem Ges 39, 936, 
1630 40 787 Chem Centr 1908, I 102, 1523 , 

II 1409) a senes of compounds (including the formate, 
acetate propionate and benzoate) of the general 
formula IJeiOA, These conuxjunds have none of 
the characteristics of salts They are volatale, they 
have low melting-points (some are liquid), they are 
soluble m organic solvents such as benzene, and they 
do not conduct electricity 
They resemble the non ionised members of the 
" chelate ' senes of compounds, to which Prof 
Morgan has directed attention These are derived 
from substances containing such groupings as 
HO - C C = O which combine with an atom of 
a metal by replacement of the hydroxyl hydrogen, 
and at the same time also (as he has shown) through 
the carbonyl oxygen The simplest example is the 
volatile beiylhuni acetylacetonate (formula I ) The 
carbonyl oxygens becoming trivalent must each lose 
an electron These two electrons go to the beryllium 
which already has two valency electrons, and thus 
give it the four required to constitute the four non- 
polar hnks in the resulting compound Chelate com- 
pounds of this type in which the group is attached 
through both oxygens to the same metallic atom, 
are not formed by the carboxyl group, obviously 
because this would lead to the formation of a 4-ring, 
which IS unstable But there is no reason why the 
carboxyl should not react m this way if the attain- 
ment IS to two different metallic atoms, with the 
formation of a nng of 5 or 6 atoms 
This must happen with basic berylhum acetate 
We have at the centre, as Sir Wilham ] 3 ragg suggests, 
the oxygen atom attached to 4 beryllium atoms 
The octet of the oxygen is made up of 4 electrons 
from the four beryllium atoms, and four from the 
“ ygen But the oxygen atom ongmally had six 
lency electrons, and so it must lose two The 
attachment of the acetate CTOup to two beryllium 
atoms is shown m formula II It forms a 6-nng — 


V 

/ 




ch,-<!;=o^ ch. 


But in forming the nng each acetate group must 
lose an electron from ite carbonyl oxygen, so that 
the SIX give up six electrons, m addition^ to the two 
given up by the central oxygen We therefore have 
eig^it electrons two of which go to each beryllium 
atom, increasmg its valency electrons from 2 to 4 
Thus each berymum atom can form four non-polar 
links, these being (i) to the central oxygen, and 
(a, 3, 4 ) through three acetate groups to each of the 
other three beryllium atoms One of these six chelate v 
groups thus corresponds to each edge of the tetrh* 
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Mr T V Barker has pointed out to me that if 
the double hnk m the carboxyl group remams per- 
manently attached to one particular oxygen atom 
the most symmetncal configuration of the molecule 
18 one that exhibits a threefold axis of symmetry 
and consequently is enantiomorphous but if the 
double hnk oscillates between the two oxygens then 
the symmetry is that of a regular tetrahedron 

Tanatar and Kurowski have described (/ £ ) a 
compound Zr« 0 ,( 0 C 0 which is soluble m 

benzene Now zirconium can form 6 non-polar links, 
and m the group Zr O two of these form the double 
link to the oxygen, which also absorbs two of the 4 
zirconium valency electrons Thus the group ZrO 
resembles a beryllium atom in having two free valency 
electrons, and also the power of forming four non- 
lar links The zirconium compound can therefore 
formulated as (Zr 0 ), 0 ( 0 C 0 C,H,), with a structure 
exactly analogous to that of the beiyllium compound 
It would be interesting to know whether this zirconium 
benzoate has as one would expect, a crystal structure 
similar to that of the basic beryllium acetate 

N V SlDGWICK 

Dyson Pemns Laboratory, Oxford, May 15 


Biology of Man 

In the review by T S H of Mr Wells s “ Men Like 
Gods’* (Nature, May 5 p 591) we are told that 
even domestic-minded leopards and tigers are not 
lightly to be dismissed after recent experiments on 
the xnhentance of tameness and wildness in rats 
Almost in the next paragraph we are further informed 
that the rfilo of eugenics is to be reduced to a minimum 
and its functions are to be replaced by education 
Wildness in the lower animals is to be removed by 
selective breeding wildness and brutality in man is 
to be cured by education by environment, and that 
mysterious process a change of heart It is very 
strange how dominant is the wholly unwarranted 
belief that man is an animal for whom other laws 
hold than for his humbler mammalian kindred 

Karj Pearson 

Galton Laboratory of National Eugenics, 

University of London 


In referring to the reduction of eugenics to a 
minimum I was quoting Mr Wells, not putting 
forward my own views Later on in criticising 
Mr Wells, I expressly referred to the possibility of 
the " control of heredity ’ in man as well as in lower 
orgamsms 

In the second part of his letter Prof Pearson is 
ambiguous He refers to the wholly unwarranted 
belief that man is an animal for whom other laws 
hold than for his humbler mammalian kindred ’ 
In one sense of the word other this is of course wholly 
unwarranted — ^if, that is, we take it to mean ' wholly 
different " If however, we mean that besides the 
laws apphcable to lower organisms, there are other 
adittxonal laws at work in the sphere of human evolu- 
tion, then I venture to say that we are enunciating 
a truism To take the simplest and most important 
example No other organism can transmit tradition 
for more than one generation man can Or to 
take another example cognate to the " cliange of 
heart " (which need be no less important for bemg 
'* mysterious "), you do not find cows or sheep or 
other of man s mammalian kindred stopping the 
business of their existence to look at the sunset or 
at a work of art . whereas man (or ra'lber many men) 
do so 

NO. 2798, VOL. Ill] 




One of the chief human characters of man u his 
greater modifiability (m the strict biological sense) 
This implies that alteration of environment, especially 
of social environment, must co-operate with eugenics 
if any human progress is to be achieved J S H 


Ofnclal List of Fourteen Generic Names of Pishes 

The Secretary of the International Commission on 
Zoological Nomenclature has the honour to notify 
zoologists especially ichthyologists that Prof David 
Starr Jordan and the U S Fish Commission concur 
in recommending the adoption of the general principle 
that names now current are not to be discarded unless 
the data show this to be a clear cut necessity Under 
this general principle they propose that the following 
fourteen generic names of fishes in regard to which 
a difference of opinion exists shall be provisionally 
legitimised with the types indicated 

Aetobatus Blainv 1816 (type. Raja nartnart 

Euphrasen) , Conger Cuv , 1817 (Muraena conger 
1 ) Coregonus I inn , 1 758 {Salnto lavaretus L ) 
hleotrts Bloch and Schneider 1801 {gyrtnus Cuv and 
Val ) kptnephelus Bloch 179Z (tnargtnahi Bloch), 
Gymnotkorav Bloch 1795 [ncHcularts Bloch) 

Lampetra Gray, 1851 (PUromyzon fluvtahlts L ) , 
Malapterurus Lac^pidde 1803 {Silurus electrtcus L) 
Mustelus I.inck, 1790 {Squalus muslelus L [ ^Mustelus 
laevts]) . Polynemus Linn 1758 (paradisaeus L), 
Setaena Linn 1758 (umbra L -^Chetlodipterus aqutla 
Lac 4 p a-s rcstr by Cuvier i 8 i‘s) Serranus Cuv 
(Perea cabrilla L ) btolephorui Lacep 1803 (com- 
mersonianui Lacep) Teutins Linn ijbb (javus L) 
The Secretary of the C'ommission will delay the 
vote on this case until one year from date m order to 
give to the profession ample opportunity to express 
concurrence or dissension as respects any or all of 
these names C \V Stii ls 

Secretary to Commission 
Z5th and E Streets, N W 

Washington, D C May 10 


Tertiary Brachiopods from Japan 

With reference to the notice of Ichiro Hayasaka S 
memoir on Tertiary Brachiopods from japan in 
Naturi of Mav 12 p 0^7 nia> I add my testimony 
as to the extreme importance of this work and at 
the same time direct attention to one or two dis 
crcpancies ’ To do full justice to this memoir is 
beyond the scope of this letter and one can only 
deal with the matter in the briefest possible way 
Mr Hayasaka us to bi congratulated upon having 
provideil us with such an excellent list of Japanese 
lertiary Brachiopoda, many of which seem to be 
correctly placed as to genus and species There are 
some forms, however which one is surprised to find 
included in the list for example Hemithyri^ pstHacea, 
Terebratuhna caput serpentis,! septentrtonah^ Magel- 
lama (Neothyris) lenticularis, and Magadina cumtngt 
With regard to H puttacea considering its wide 
circumpolar distribution, it might reasonably be 
expected to occur as an Upper Tertiary fossil in 
Japan but the figures given by Hayasaka do not 
suggest this species to me They show a much 
larger shell, wiBiout the charactenstic beak 

Terebratuhna caput serpentts (now retusa) is North 
Atlantic in its distribution, and a variety (v emargtn- 
ata) inhabits the Mediterranean It ranges from the 
Miocene in Europe 

Terebratuhna septentrionahs is also a North Atlantic 
species, occumng on both the American and North 
European shores The geological history of this 
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^ecies IS not well known but it is cited from the 
Pliocene I am dealing with its supposed occurrence 
at the Cape m a forthcoming paper 

The presence of the essentially Austral forms, 
Magellania lenltcularts and Magadtna cumtngt, m the 
Tertiary rocks of Japan, opens up a very wide 
question as to the former geographical distribution 
of these genera With regard to the first species, I 
might point out that the figures accompanying the 
memoir do not suggest the New Zealand form 
figure 17 especially being very unlike 

As to Magadina cummgi, the figures certainly 
present a general resemblance to the species occurring 
off the coasts of S E Australia and to certain New 
Zealand Miocene forms But identity m outward 
appearance is not a safe cntenon It is found by 
experience that it is necessary to investigate the 
interiors before a species can be definitely referred 
to its proper genus horms having the same shape 
externally may possess quite different loop-stages 
This feature is nowhere better displayed than m the 
forms possessing Bouchardiform beak characters, like 
the species in question 

In conclusion I should like to point out that Dali’s 
generic name for T gray% Reeve, namely, Pereudesia, 
1920 IS antedated by my Coptothyns, 1918 (replacing 
my I homsoma 1916, preoccupied) This fact has been 
pointed out in other papers By the recognition of 
this form as a distinct genus there are now three 
finished types of northern genera in the Dalhmn<e 
I Wilfrid Jackson 

Manchester Museum, 

Mav 21 


The Ionising Potentials of Nitrogen and Hydrogen 

In a paper published last autumn (Proc Roy Soc 
A, 102, pp 283-293 1922) I suggested a new mode of 
attack on some ionisation problems and described its 
application in experiments on mercury vapour The 
object of the method is to give a direct means of 
studying the types of ion produced in a gas or vapour 
by the impact of electrons of known speed The 
experimental principle involved is the combmation 
of an ordinary ionising potential arrangement with a 
simple positive ray analysis apparatus The exten- 
sion of the method to gases and some of the results 
obtained may be of interest 

For the production of ions the common arrange 
ment of a tungsten filament, a grid and a plate is 
used Electrons from the filament are accelerated to 
the grid bv a field V, and then retarded by an opposing 
field V, which also serves to draw positive ions 
toward the plate A narrow slit in this lets through 
a beam of positive 10ns which are then further 
accelerated by a large electric field, V, These ions 
are then bent in a semicircle by a magnetic field and 
detected electrically Different values of V, brmg 
ions of different m/e on to the detecting slit By 
using two Langmuir pumps a sufficiently high vacuum 
IS maintained in the positive ray box to prevent 
scattering, and very sharp peaks are obtained corre- 
sponding to different types of ion 

In nitrogen it was found that for values of V, 
slightly above the ionising potential of 16 9 volts, only 
molecular 10ns of w/« «=28 were present As Vj was 
increased small numbers of N’^'^ ions began to appear 
at 24 1 3- 1 o volts, while N+ 10ns were not present 
in appreciable numbers until V, passed 27 7±io 
These three cntical potentials are interpreted as 
corresponding to the transitions N, — >-N,+ +« , 
N, — N-i-2«' and N,— >2N++2e" If this 
interpretation is correct the first lofiising potential 
of atomic nitrogen is about 1 1 volts and^the second 

NO. 2798, VOL. Ill] 


about 18 volts, assuming the heat of dissociation of 
nitrogen to be of the order of 140,000 calories, 
equivalent to six volts 

At a value of V, corresponding to the K-limit for 
mtrogen (375 volts) the proportion of atomic ions 
increased very sharply 

Preliminary results on hydrogen mdicate that 
the ionisation of molecular hydrogen in the neigh- 
bourhood of 16 5 volts IS not usually accompanied 
by dissociation as has been generally supposed 
Whether there may be a small number of atomic 10ns 
produced at this point is not yet certain Experi- 
ments are being continued H D Smyth 

Cavendish Laboratory, 

May 25 


Chromosome Numbers In Aegilops, 

I HAVE recently been investigating the cytology 
of species of Aegilops, and find the chromosome 
numbers as follows — 

Aegtlops cyhndnca=^ 7 
A ovata =14 

A ventneosa =14 

On morphological and other grounds I expressed 
the view in mv monograph on ' The Wheat Plant ’ 
that one or both of the former species appear to be 
involved in the ancestry of the vulgare CTOup of wheats 
later I hope to discuss the significance of these 
chromosome numbers in relation to this hypothesis 
John Percival 

University College, Reading 
May 26 


Effect of Insulin upon Blood Sugar Concentration 
The injection of insulin into rabbits causes the 
blood sugar concentration to be lowered, as deter- 
mined by micro methods When a certain concen- 
tration IS reached, o 05 per cent by Bang’s method, 
the animal goes into convulsions If the animal is 
then killed and the sugar extracted from a large 
quantity of blood, it is found that it is without copper- 
reduang value as determined by the Wood-Ost 
method This method is not liable to estimate 
substances in blood other than reducing sugars 
There is, however, a considerable quantity of 
carbohydrate present as indicated by the o-naphthol 
test The substance is dextro-rotatory We have 
not succeeded by acid hydrolysis in obtaining copper- 
reduemg substances from it, though these can 
apparently be formed under certam conditions as a 
result of enzyme action »n vitro 

Dudley and Marnan (Proc Physiol Soc , May 19, 
1923) have shown that the glycogen content of the 
liver and muscles of animals is greatly dimmished 
after insuhn We have obtained from the liver and 
muscles of rabbits after insulin a substance similar to 
that present in blood under this condition Owing 
to its resistance to acid hydrolysis it would not be 
estimated by ordinary methods The chemical 
nature of this sugar is being studied 
We noticed in the case of some solid preparations 
that the o-naphthol reaction gradually disappeared 
on drying Mr H F Holden suggested that tins 
might be due to polymerisation, and that on hydrolysis 
with acid the o-naphthol reaction would reappear 
We find that this happens It seems possible that 
the carbohydrate content of the animal body may be 
not appreciably diminished after large doses of 
insulin The above facts would suggest that the 
sugar stored in the body as glycogen is convert^ 



June i6, 1923] 


NATC/RE 


8i 


Into this peculiar form Can this be the “ Zwischen- 
kohlenhydrate which Laquer suggests is formed as 
an essential step in carbohydrate metabolism ? 

L B Winter 

„ W Smith 

Biochemical Lalxiratory, Cambridge, 

June 4 


The Value of the Planck Constant A 

In Nature for March 3. p 287, 1 directed attention 
to the desirability of obtaining new data on the value 
of e/m, from deflexion experiments or from the 
Zeeman effect 

Dr Harold D Babcock, of the Mt Wilson Observa- 
tory h IS j list finished a senes of measurements on 
the value of e/nt, from the Zeeman effect and obtains 
as the weighted mean of 49 separate determinations, 
a value of i 761 x to’ as compared with mv recom- 
puted value of I 758 + 0 009 from spectroscopic data 
A thorough study of possible errors leads Dr Bab- 
cock to the conclusion that the error m the above 
value can scarcely exceed + o 002 On this basis Dr 
Babcock s new value of e/m is the most accurate now 
known 

Particular interest attaches to the value of the 
Planck constant h using this new value of ejm Of 
the seven methods listed by the author in liis deter 
mination of the most probable value of h {Phy% Hev 
14. 1919) the only metood involving the value 

of e/m IS that from Bohr s theory of the Rydberg 
constant N, Dsing for the sake of technic il 
accuracy the value of N»( = 109,737) and the 
assumed value of e/m- 1 761 io 002, we obtain 
A = 6 556 -toon instead of 6542+0011 using 
I 773 +0 002 for the value of e/m This latter value 
of e/m and its error were obtained from the results 
given in Kaye and Laby s Tables It is now evident 
that the close agreement in the mean value of e/m from 
Zeeman effect and from deflexion experiments given 
in those tables, is merely an accident ind that the 
author s previous assumption of error in e/m was 
unmstihably small 

The new value of A is not only in very close agree- 
ment with my previous most probable value (6 5533) 
but coincides exactly with Duane s latest value from 
the continuous X-ray spectrum Using these two 
new values of h (methods 3 and 4 of the article 
cited), we obtain as a corrected most probable value 
A = 6 557 x IO"*’ erg sec I believe that the error in 
this quantity can be scarcely more than a few units 
in the last place unless Millikan s value of e is un- 
expectedlv in error Raymond T Biroe 

University of California, 

May 18 


A Method of Broadcasting Pictures 

I HAD occasion to suggest to the British Broad- 
casting Co a few weeks ago that an attempt should 
be made to " broadcast ” a picture, and proposed a 
simple method of doing so The company therempon 
invited me to try the expenraent on Empire Day 
(May 24) A photoMaph of H M King George V 
■was chosen as a suitable subject, add it was broadcast 
at 5 45 p M in 20 minutes and instructions were given 
for reproduem^ the picture either m typescript or in 
graduated dots on squared paper 
Most of the pictures show an unmistakable like- 
ness The best versions were sent in by Gladys 
Maylock, Queen s Park, London, and Reginald 
Matthews, King's I ynn The former, who is 1 1 
years old, states that the reproduction was made m 


three-quarters of an hour The BBC has decided, 
as a reward to broadcast the portraits of these 
children in turn 

'The method is briefly, the following The picture 
IS divided into a number of small squares, and the 
average brightness of each square is indicated by 
one of six letters The estimation is made by any 
photometric method but a little practice soon teaches 
one to estimate it by mere inspection The six letters 
are chosen so that the spaces taken up by them m 
typewriting have dilterent average shadings forming 
a scale of darkness which corresponds to the average 
shading of the ® 

squares repre- 
sented by the 
letters Another 
consideration in 
this choice is the 
ease of telephonic 
transmission T he 
letters X 1 ] t, 

M differ sulhcicnt- 
Iv in pronunci x- 
tion to be un- 
mistak iblc and 
the l.ist four have 
increasing dark 
nesses when 
typed , X repre- 
sents a note of 
exclamation The 
lightest space is 
indicated by a 
full stop dictated as ‘ stop A blank is indicated 
by the vowel sound O 

Fig I shows a picture consisting of 1520 dots It 
is a reproduction of a half tone picture only 8 mm 
wide which 1 “ coded with the aid of a special 
microscope kindly lent to me by Prof R R t» ites 
fhe number of dots used is somewhat large 

lor the Empire Day experiment it was necessary 
to have a smaller number of dots so as not to 
exhaust the patience of the recipients J he result of 
limiting a picture to 600 dots is se< n m h ig 2 

Each line contains 20 dots T he letters represent- 
ing these are dictated in fives, thus 



]J J J J 
J^gll R 


ind so on 

The quickest method 
of reproduction is to 
use a special typewriter 
having SIX letter keys 
each connected with a 
lever printing a dot of 
the corresponding size 
A simple photographic 
methcKl with two dis- 
continuous movements 
might also be used in 
which case we might 
obtain a negative for 
subsequent multiplica- 
tion 

Coloured reproduc- 
tions have also been 
suggested, but no doubt 
the chief advantage of 
the method will be 
found in its extreme 
simplicity 

21 Gower Street, W C 



E E Fournier d Albe 
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Hay Fever. 


H ay fever is a catarrhal affection mainly of the 
upper respiratory passages, which occurs only 
in certain individuals and is due to the poisonous 
action of the pollen of certain plants which they 
have inhaled Our knowledge of the disease may be 
divided into three periods, vu clinical, experimental, 
and therapeutic The clinical period was inaugurated 
by John Bostock, the physiologist, m 1819 He gave 
an admirable account of the symptoms as they occurred 
in himself every summer over a period of thirty-eight 
years Other accounts, complete and incomplete, 
gradually accumulated, and these were analysed with 
great discnmmation and acumen by Phoebus of 
Giessen, who published his work “ Der typische Fruh- 
sommer Katarrh ” in 1862 Nothing has been added 
to the pure clinical history of the disease since this 
time The second period is typified by the masterly 
scientific research of Dr Charles H Blackley, of Man- 
chester, who was also a sufferer from the disease In 
his work “ Experimental Researches on the Causes 
and Nature of Catarrhus aetivus,” 1873, he established, 
by ingenious methods, the fact that hay fever is caused 
by the inhalation of pollen To this period belong 
also the works of W P Dunbar, of Hamburg He 
also was a hay-fever sufferer Going beyond Blackley, 
he proved that it is only the protem of the pollen that 
is the toxic agent The third period, in which fall 
attempts to prevent or cure the disease by specific 
means, is associated particularly with the names of 
Noon and Freeman in England and Dunbar in 
Germany 

It was in 1819 that the disease was made known 
by Bostock, who described the symptoms from which 
he suffered every June and July almost all his life 
These symptoms were, a sensation of heat in the eyes 
with Itching and smarting After about a week, 
violent sncc/mg occurred, with a feeling of tightness 
in the chest, difficulty of breathing, languor, and loss 
of appetite Towards the end of July, all this dis- 
comfort spontaneously disappeared It is remarkable 
that medical lustory contains only one or two trivial 
and doubtful references to such a condition before 
the appearance of Bostock’s paper in 1819 In 1828 he 
made a second communication and included statements 
of twenty-eight cases like his own All developed the 
disease at the same time of the year — the summer, and 
nothing special could be ascertained as to its cause 
from the age, sex, constitution, or mode of life of the 
sufferers, who were mostly males 

In this second paper Bostock referred, however to the 
idea, apparently prevalent even at that time, that the 
morbid state was engendered by effluvia from new- 
mown hay, but he was not of this opinion from 
observations on himself, both at Ramsgate, where 
there was no hay, and at Kew, where there was much 
He considered that the mam factors which led to an 
outbreak were dazzling sunlight and excessive summer 
heat Even in 1828, however, MacCuUoch refers to 
the “ term hay-fever lately become fashionable ” , and 
William Gordon, writing in 1829 on the “nature, 
cause, and treatment of hay asthma,” said that there 
could be no doubt that it was due to the aroma emitted 
from the flowers of grass, particularly from those of 
Anthoxanthum odoratumjn sweet-scented vernal grass 
NO. 2798, VOL. 1 1 1] 


He based this view on the grounds that (i) the plant 
18 one of the most strong scented of the grasses, (2) 
because as soon as it begins to flower, and not unhl 
then, the asthma begins , (3) because as the flowers 
amve at perfection the disease increases , and lastly, 
because after the flowers have died away previous 
sufferers can pass through the most luxurious meadows 
with impunity 

After the accounts of Bostock and Gordon, cases 
began to be published, and all the authors were of 
opinion that the disease occurred in certain persons 
who were presumed to have a predisposition to it, and 
It was early recognised, especially by Elliotson (1833), 
that inheritance plays a part m the idiosyncrasy, a 
belief that all later observation has confirmed Of 
59 histones analysed by Phoebus, 23 occurred alone 
in their respective families, whereas 36 were associated 
with one or more other families The whole of the latter 
occurred in 13 families, being distributed as follows 
m 8 families 2 affected (brothers and (or) sisters) , 
in 5 cases father and child In 2 families 3 members 
were affected , in 1 family 4 members, and 2 families 
5 members In one of the latter, a man, his daughter, 
and three sons suffered, while a fourth son was made 
asthmatic by the smell of guinea-pigs The disease 
was known to be commonest among the better classes 
and many of those who have written on the subject 
were themselves attacked Among these may be 
mentioned Bostock, Blackley, Gream, Kirkman, Fleury, 
Helmholtz (the physicist), Dunbar (the bacteriologist), 
and Verworn (the physiologist) Among 150 cases 
collected by Phoebus 100 were male and 50 female 

Although It was early suggested that the origm 
ot the symptoms was referable to vernal grass in 
flower, there were authors whose experience did not 
permit of such an exact diagnosis Some thought 
that grasses were all equally detrimental, others 
that only aromatic grasses were the agents, and 
particularly Anthoxanthum odoratum Others again 
blamed rye-grass, hay as such, roses, trees in bloom, 
dust, sunlight, heat, and even bacteria The last was 
the view of Helmholtz Even where grasses were 
mcnminated it was believed that the actual cause 
was some aromatic effluvium wafted from the plant 
Some believed that the chief agent was coumann 
Kirkman (1852) seems to have been the first who 
tested upon himself the effect of pollen At Christmas 
he noticed in his hot-house a single plant of Antho- 
xanthum odoratum in blossom and laden with pollen 
He plucked it, rubbed the pollen with his hand 
and sniffed it up Almost immediately sneezing 
and^ all the symptoms of an attack of hay fever 
followed 

It was, however, Charles Blackley who, in a senes 
of experiments well conceived and admirably carried 
out over a long series of years, definitely estabhshed 
the pollen etiology of the disease Having obtained 
negative results with benzoic acid, coumann, odon- 
ferous substances, ozone, dust, light, and heat, he applied 
himself to the subject of pollen, not of grasses only 
but from plants belonging to no less than thirty-five 
other natural orders The experiments were made at alf 
times of the ye»x, the pollen being applied to himseu 
or other patients by way of the nosuils, tongue or 
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conjunctiva, or by inhalation or actual inoculation in 
the skin — the most approved modem method of 
diagnosis Pollen from a number of grasses produced 
typical hay fever Blackley particularly blamed the 
pollen of Italian rye-grass (Lohum Ualtcum), meadow 
fox-tail grass (Alopecurus pratensts), rye (Secale cereale), 
wheat (Triticum), oats (Avena sattva), and the common 
hazel-nut (Corylus aveUana) He also studied the size 
and shape of different pollen grains, and concluded that 
the disturbance in predisposed persons was due partly 
to the mechanical and partly to the physiological 
action In experiments on himself, dazzling light and 
heat were ineffective 

To study the distribution of pollen m the atmo- 
sphere Blackley then undertook a long senes of experi- 
ments with ingenious apparatus which he devised, and 
he traced by microscopic methods of enumeration the 
pollen grains in the air m a variety of weather con- 
ditions From May to the end of July he traced from 
day to dav the pollen incidence m the air, and showed 
how It was subject to great fluctuations depending on 
temperature and moisture About 9^ per cent of 
the pollen found was identified as belonging to the 
Grammaceae In dwelling-rooms little or no pollen 
was found By means of moistened glass slips attached 
to the tails of kites flown as high as 1500 feet, Blackley 
made numerous observations both on the sea-shore and 
inland, and demonstrated the remarkable fact that in 
the upper strata of the air there was nineteen times as 
much pollen as was found near the surface of the earth, 
and he showed how pollen can be carried to great 
distances b\ wind currents in the upper reaches of 
the air 

Blackley was so far ahead of his time, that despite 
the excellence of his work the causation of hay fever 
was still regarded as a terra mcogmta A common idea 
prevailed that it was a nervous disease in certain persons 
with a labile or hysterical nervous organisation The 
remvestigation, on the scientific lines laid down by 
Blackley, led, in the hands of Dunbar (1903), to a 
complete confirmation of his results , but Duntor went 
further by proving that the deleterious agent in pollen 
is only Its protein Collecting pollen in large quantities, 
he showed that extracts are highly toxic in hay-fever 
subjects 

One of Dunbar’s collaborators — Liefmann (1904) — 
found that, at the tune of the worst hay-fever 
attacks m the centre of the city of Hamburg, no 
less than 350 grass pollen grains settled m 24 hours 
on a surface measuring i square centimetre (» e about 
3,500,000 per square metre) Year by year it was 
noted that on the first appearance of pollen m the air 
patients began to suffer from hay fever In the 
beginning of June grass pollen is m excess of all others, 
and from the third week of July begins to disappear 
I^mmann estimated that 40 per cent of the pollen 
mass was protein, and a solution of a strength of 
I 30,000 — I 1,000,000 dropped iilto the eye could 
determine atf immediate attack of hay fever Dunbar 
tested the activity of a large number of pollens other 
than those from grasses, but mostly wim ne^tive results 
Besides the pollens of grasses and sedges the following 
pdlens were, however, found to be active , honeysuckle 
(iMttcera eapnfoltim), hly of the tTiucy {Comallaruz 
Solomon’s seal {Polygonatum rnttUiflonm), 
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evening primrose {(Enothera btennts), rape {Brasstca 
napui), spinach {Sptmcea oleracea), as well as a number 
of Composite and privet {Ligustrum vulgare) These 
experiments were all made in Europe In the United 
States of America there is a common form of “ hay 
fever” caused not by grass pollen but by pollen 
of golden rod (Solidago), and particularly ragweed 
(Ambrosta elaltor) From its occurrence in September 
this variety is Widely known as “ autumnal ” or “ fall ” 
fever According to the records of the American Hay 
Fever Prevention Association, something like i per 
cent of the whole population (about 1,000,000 cases) 
are liable to June or autumn fever 

Hay-fever research is being very actively carried 
out in the States, and already a very large number of 
pollens are known to be toxic Several general prin- 
ciples are emerging from this work , for example, the 
negligible importance of msect-bornc pollens as con- 
trasted With the importance of those that are air- 
borne, and the great variations which occur from the 
diversity of the local flora Important hay-fever and 
botanical surveys are now being compiled from many 
of the American States The diagnosis of the capacity 
of pollen to produce hay fever is made by cutaneous 
inoculation, by a scratch on the forearm, of a dilution 
of the pollen protein, which may be extracted in several 
different ways A wheal, 5 nr more mm in diameter, 
surrounded by a red halo and appearing within half 
an hour, is regarded as a positive reaction 

It IS now known that far more plants can produce 
hay fever than was formerly supposed Indeed the 
term ‘‘ hay fever ” is quite inappropriate “ Toxic 
pollen idiopathy ” has been suggested in its place Later 
studies have also directed attention to wliat arc called 
‘group reactions” Thus patients with June (ever 
react to grass pollens, while those with autumnal fever 
react mainly to the pollen of compositae, such as golden 
rod, golden glow, sunflower, and ragw eed The group 
reaction indicates that the pollens of allied families of 
plants have a common protein chemical constitution 
Although many different pollens can produce symptoms, 
It does not follow that all such pollens are of practical 
importance m the disease The principle that only 
anemophilous pollen is the natural toxic agent is very 
important, and thus the entomophilous pollens of 
golden rod, golden glow, sunflower, and dais> , although 
they can produce hay fever, do not do so in practice 
except in unusual circumstances That such circum- 
stances do occasionally operate is made clear by the 
recent researches of Pott at Bloemfontem In this 
city he has clearly shown that a severe form of 
pollinosis occurs from October to January, and it 1$ 
caused by the pollen of the pepper tree {Schtnits molle) 
Normally this pollen is sticky and is insect-borne, but 
in the hot, dry weather prevailing in Bloemfontem it 
becomes dried and is dispersed by wind In fact, it 
was the pnncipal and occasionally almost the sole 
pollen deposited on glass plates exposed to the air, 
and It was also demonstrated in the nasal mucous 
secretions of susceptible subjects Of great importance 
also IS the determination of the actual dates of flowering 
of hay-fever plants in each particular district More 
than 300 plants are known to be capable of setting 
up symptoms of “ hay fever ” ’ 

With regard to the nature of the predisposition which 
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renders certain persons susceptible to pollen, nothing 
IS known with certainty It has been suggested that the 
affected persons may possess a specific proteolytic fer- 
ment which, acting on pollen protein, liberates a poison 
which IS the active agent The predisposition has been 
regarded as allied to anaphylaxis— the state of hyper 
sensitivity, which can be induced especially in gumea- 
by a sub-lethal dose of a protein of some kind 
ay-fever predisposition, however, differs funda- 
mentally from true anaphylaxis The anaphylactic 
state can be transmitted passively to a normal animal 
by means of the serum of an animal rendered actively 
anaphylactic This is not so with hay fever Dunbar 
injected the blood serum of hay-fever. persons into 
guinea-pigs, and twenty-four hours later injected the 
animals intravenously with rye-pollen protein No 
positive results were obtained Further, normal 
persons never develop hay fever after the subcutaneous 
injection of pollen protein Dunbar injected a normal 
person with quantities of pollen protein far in excess 
of what he could have received normally, but this 
individual was able to take long walks through 
meadows in full flower, with impunity A normal 
person has not the capacity of reacting to pollen 
protein, nor can he be made to develop this power 
experimentally It may be said, therefore, that what- 
ever IS the nature of pollen idiosyncrasy, it is not 
to be ranged alongside the true anaphylactic state 
It IS allied to those idiosyncrasies which occur in certain 
persons who develop asthma or catarrhal symptoms 
from exposure to the secretions or excretions of horses, 
dogs, cats, goats, rabbits, guinea-pigs, or to such 
substances as silk, or food-stuffs like white of egg, or 
certain drugs 

From the great mass of persons who have the pollen 
idiosyncrasy, and the “ annual torment,” as Blackley 
called It, which they undergo, it is not surprising that 
many different treatments have been recommended 


If the hay-fever patient could keep away from pollen, 
naturally he would not suffer from the diseasei 
Thousands of persons find relief aimually at the seaside 
or on islands or barren distncts The German Hay 
Fever Association used to recommend Heligoland In 
the United States, Fire Island on the Atlantic side of 
Long Island has long enjoyed a reputation as a suitable 
refuge for hay-fever sufferers Blackley in England 
spoke highly of Lundy Island and some of the islands 
in the Hebrides For the great majority of patients 
such luxunes are manifestly impossible 
From the vast number of methods of treatment 
praised at one time or another, only two are 
worthy of consideration Dunbar recommended the 
serum called Pollantin, prepared by inoculating horses 
with repeated doses of pollen protein This is used 
either in the liquid or dry state for local application 
to the nose before the onset of symptoms The main 
objection to this treatment, which may be most 
successful in certain cases, is the temporary character 
of the relief afforded The other method, erroneously 
called desensitisation, is the active immunisation of 
the patient himself by pollen protein introduced by 
Noon and Freeman For its success accurate diagnosis 
of the specific pollen idiosyncrasy is necessary in the 
first place, the production of strong protein solutions 
in the second place, and pre-seasonal inoculation in 
the third place As the immunity is not durable the 
treatment must be annual By this method Freeman 
(1914) recorded 30 per cent of complete successes and 
no improvement in 11 per cent Between 1916 and 
1920 Cooke and Vander Veer injected 1774 patients 
with complete success in 25 per cent and no success 
in 10 per cent The recent results of Bernton (1923) 
are of the same order It is probable that the 
state of insusceptibility lasts only for a few weeks, 
when the patient again manifests his idiosyncrasy 
unaltered W B 


The Tercentenary of Blaise Pascal 
By Prof H Wildon Carr 


N O one can read the story of Pascal’s life without 
amazement at the greatness of his genius and 
sadness at the mode in which it found expression To 
Voltaire in the eighteenth century he is a " fou subhmc, 
n6 un siScle trop t6t ” To Chateaubriand m the 
early nmeteenth century he is “ cet effrayant g^nie, 
qui, k cet ftge ofi les autres hommes commencent & 
peine de naltre, ayant achev^ de parcounr le cercle des 
sciences humames, s’aper9Ut de leur ndant et touma 
ses pens^es vers la religion " He lived at the begm- 
nmg of the brilliant leadership of France in the mtel- 
lectual development of Europe In his short life he 
did notable work in mathematics and physics, and 
above all (to contmue the quotation from Chateau- 
bnand), “ toujours infirme et souffrant, fixa la langue 
que parlArent Bossuet et Racine, donna le module de 
la plus parfaite plaisanterie, comme du raisonnement 
le plus fort ” 

To appreciate the greatness of Pascal and to discern 
the leadmg motive m his wonderful activity, it is 
necessary to enter sympathetically mto the ^mt of 
the age m which he hved, and particularly to undw- 
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stand the nature of the religious mfluence which 
peculiarly affected him from infancy to maturity 
The outward circumsttunces of his life may be re- 
corded quite briefly He was born at Clermont m the 
Auvergne on June 19, 1623 His father, fitienne 
Pascal, was King’s Councillor and Magistrate, president 
of the Cour des Aides Blaise had two sisters, Gilberte, 
three years older, and Jacquelme, two years younger 
than himself Their mother died when Blaise was 
three years old In 1631 the father retired and settled 
with his family in Pans for the sake of their education 
In 1638 he had managed unfortunately to meur the 
displeasure of Cardinal Richelieu, and, havmg good 
reason to fear a lettre de cachet, had to go mto hidmg 
He returned home, however, nskmg arrest, when he 
heard that his dearly loved daughter Jacquelme was 
suffenng from small-pox, and he remamed constantly 
with her until her recovery The followmg year there 
was brought about a reconciliation with the Cardmal, 
and shortly after he received the appomtment “ In- 
tilndant pour les tallies de la g^n^raliU ” at Rouen, to 
which city the family then went to live In 1648 the 
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“ Intendants ” were suppressed by Mazann, and the 
Pascals returned to Pans The following year they 
went back to their native Clermont, where Gilberte, 
who had marned her cousm, Flonn P^ner, was already 
settled In 1651 the father died Blaise, devoted to 
his sister Jacqueline, had hoped that after the father’s 
death she would contmue to make her home with him, 
but she had already formed her resolution to enter the 
religious life, and would not be dissuaded from taking 
immediately the austere vow at the convent of Port 
Royal 

The four following years are described by Blaise 
as his “ mondaine ” period He sought distraction 
in travel and society, but m 1655, after a mental 
crisis which is descnbed as his second conversion, 
he decided to retire and devote himsdf entirely to 
religion From 1658 till his death in 1662, although 
not bedndden or incapacitated from attending to his 
ordinary wants, he was so vi eak and in such continual 
pain that he could do no consecutive work Jacqueline 
died in 1661 Blaise in his last illness was nursed bv 
Gilberte He died m her house When the end was 
approaching the doctors attending him were assunng 
him that there was no danger, and refused to call in the 
priest Pascal was in anguish lest he should die with- 
out the sacrament, but Gilberte acted on her own 
initiative just in time She lived to be sixty-seven 
and had five children She wrote the life of her brother, 
and also a life of her sister Jacqueline 

Blaise Pascal was educated by his father, and had 
no other tutor He never entered the universitv All 
his acquaintance with the intelleitual movements of 
his age, with its science, its philosophy, its religion was 
derived directly from his father and conversation witli 
his father’s friends On the other hand, at his father’s 
house he met the most distinguished mathematicians 
and theologians of the time Etienne Pascal did not 
merely supervise his son’s education , he undertook it 
alone and unaided in order to follow out a predeter- 
mined method, which reminds us, alike in its concep- 
tion and m its consequences, of the analogous case of 
the father of John Stuart Mill One part of the scheme 
was to concentrate the boy’s mmd during his earliest 
years on perfecting his knowledge of his own language 
His lessons were limited to the grammar and syntax 
of his native hrench, and the teaching even of Latin 
was deferred until this was acquired, m the expectation 
that the new task would then be comparatively easy 
The other part of the scheme was to defer mathe- 
matics, mdeed to forbid the study of it, until the 
acquirement of languages was perfect The reason of 
this IS curious The father was not only himself learned 
m the mathematical sciences, but also had given his 
daughter Gilberte thorough instruction m them, yet 
he feared for his son that they would prove of such 
absorbmg mterest that he would be distracted from the 
study of languages When the lad was twelve, how- 
ever, the father discovered that he had acquired, 
appiarently suireptitiously, an acquamtance with 
geometry which amount^ to precocity He was 
found one day demonstrating for himself with hcertts 
a ronds the thirty-second proposition of Euchd’s 
first book We are told that aftet this he was 
allowed to read Euclid, but only in his recreation 
hours 


Not less powerful than the piarental influence was 
that of his sisters For their education also the father 
had original ideas He did not himself undertake it, 
but they were educated by a man as men Their tutor 
was a Monsieur de Mondory, in favour with the Cardmal 
and the Court Jacqueline was an extraordinarily 
precocious child She was a very pretty girl before 
the small-pox destroyed her beauty She wrote verses 
from the time of her early childhood, and when fourteen 
composed a comedy in five acts She was deeply 
religious One of her poems is a hymn of gratitude to 
Ciod for her recovery, and she describes the scars left 
by the disease as the impressions of God’s seal She 
no doubt regarded this illness as a sign of her call to 
the religious life Soon after her entry to Port Royal 
she was appiointed sub-prioress, and she consulted her 
superior as to whether she should cultivate her talent 
for pxietry The reply of M 4 re Agnes, Amauld’s sister, 
IS pathetic “ ( ’est un talent dont l)ieu ne vous de- 
mandera pomt compte il faut I’ensevelir ” She signed 
the formulary imposed on Port Royal condemnmg 
the Jansenist doctnne under extreme pressure, though 
she struggled against it and wished to resist “ Je 
sais bien,” she wrote to Dr Amauld, “ que ce n’est pas 
fl des fillcs i d< 5 fendrc la verity, quoique Ton peut dire 
par line triste rencontre, que, puisque les evSques ont 
des courages de filles, les filles doivent avoir des courages 
d’cvlques ” Arnauld insisted, however, and the gnef 
hastened her death 

To understand the religious fervour of the Pascal 
family we must also enter svmpathetKally into the 
spirit of the age The seventeenth century shows m 
all Its philosophy, and even we may say in its science, 
the influence of a deep personal interest in the problem 
of the relation of the individual mind to God The 
reformuig zeal of the sixteenth century had spent its 
force and been succeeded by the universal conviction 
of the reflecting believer that Christianitv is much more 
than an institution based upon a verifiable histoncal 
revelation, that it is, in fact, a revelation in the philo- 
sophical meaning, an interpretation of human and 
divine nature We only understand Pascal when we 
see that his religion is not ordinary pietv or superstition, 
but profound philosophy 

Let us now look at the man himself He is a younger 
contemporary of Galileo and Descartes He survived 
lioth, but died before Malebranche or Spinoza had begun 
to write This is peculiarly significant in appreciatmg 
his attitude towards the Cartesian philosophy, for 
Malebranche developed that doctrine along Augustmian 
lines, which may have been actually suggested by 
Pascal’s writmgs The illustration of Ic ctron to 
explain the relativity of magnitudes, expounded by 
Malebranche in the “ Recherche de la V6nt6,” seems 
taken directly from a well-known passage in Pascal’s 
“ Pens^es ” 

Pascal agreed with Descartes in his doctnne of the 
soul, or thinkmg substance, with its corollary that 
the animals are automata, but he was revolted by 
the “ Pnncipia ” and its claim to be able to explain 
the world by “ figure and movement ” “ Quand cela 
serait vrai,” he says, “ nous n’estimons pas que toute 
la philosophic vaille une heure de peine ” Notwith- 
standing his keen enjoyment of mathematical problems 
and his mtense mterest m physical expenments, the 
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•whole value of philosophy for him lay m the light it 
shed on moral problems, and on the power it gave man 
to interpret the Christian revelation His point of view, 
while It accepts the principles of Descartes’s philosophy, 
applies them m a way which makes his doctrme its 
very antithesis 

Descartes was shown the Treatise on Conic Sections 
which Pascal composed when sixteen, and refused to 
believe m its originality He thought it the work of 
Desargues, from whom indeed Pascal had learnt much, 
but Desargues himself acknowledged the originality 
of Pascal’s treatise in its essential points In 1647 
Descartes paid two visits to Pascal, who had come to 
Pans with his sister Jacqueline for medical advice 
Jacqueline has given an account of their meeting in a 
letter to her sister Gilberte P^rier They discussed the 
question of the void Torricelli, the pupil of Galileo, 
had demonstrated the phenomenon of atmospheric 
pressure by the famous invention of the barometer, 
invertmg a column of mercury m a glass tube closed at 
one end, with the other end immersed in an open 
mercur> bath and then measuring the height of the 
column 

This was of course the crucial experiment, but 
there still remamed considerable doubt as to its inter- 
pretation To many, includuig Torricelli hunself, it 
was merely a case in point of the old principle that 
nature abhors a vacuum Descartes had rejected this 
pnnciple on a pnort grounds Pascal explamed to 
Descartes his theory of an ocean of air, at the bottom 
of which we were situated, and assumed that like all 
fluids It would mamtain an equilibrium, and reasoned 
that above every point of the earth’s surface was a 
column pressing down on us, the weight of which would 
varj with the altitude He had already made experi- 
ments to prove this on a tower in Rouen, and he now 
proposed to carry out an experiment on a large scale 
on the Puy de D6me m Auvergne Descartes dis- 
cussed It with great interest and confidently foretold 
Its success The experiment was earned out by the 
aid of Pascal’s brother-in-law, M P^rier, with the 
result that the time-honoured, firmly established 
principle of the abhorrence of a vacuum passed 
into limbo 

Pascal’s life divides naturally mto three penods 
To the first belong the mathematical works and the 
physical expenments, to the second the literary 
achievement of the “ Lettres Provinciales,” and to the 
third the philosophical and mystical “ Pens6es ” In 
all of them his great genius is manifest, and he might 
easily have been one of those master mmds which 
determme the direction of human thought In science 
and philosophy he showed an intellectual power and 
incentive which places him on a level with Descartes 
and Galileo, yet he stands alone, grand but solitary, in 
the great intellectual movement of humanity It was 
more than a religious act, it was typical of his whole 
intellectual position, when he pined the solitaires of 
Port Royal We may count his unworldlmess as loss 
or as gam, but he sacrificed for it alike scientific and 
philosophic leadership The tragedy is that the Chris- 
tian Church did not value what he gave to her when 
he renounced the world 

The works by which Pascal has immortalised himself 
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are “ Les Lettres Provmaales " and “ Les Pens 4 es " 
His mathematical works, like his anthmetical machine 
which took three years to perfect and is preserved at 
the Conservatoire des Arts et Metiers m Pans, are 
valuable for the evidence they afford of the nature of 
his genius rather than for them origmality of discovery, 
but the two great literary works have been read m 
innumerable successive editions Yet strangely enough 
both are valued and cherished for what to Pascal him- 
self was purely adventitious and no part of the ongmal 
design The “ Provinciales ” are classical on account 
of their attack on the Jesuits and for the exposure of 
Jesuit casuistry The world has little mterest to-day 
in the Jansenist doctrme, which it was the mam pur- 
pose of the letters to expound and to defend Were it 
not for Pascal, the very names of Jansenius and Molina 
would scarcely be known outside narrow theological 
circles The doctrme of sufficient grace has little more 
than antiquarian interest for students, but for Pascal 
It was the rationalismg of Christian doctnne, the philo- 
sophy of a religion of redemption as distinct from the 
institution of sacraments and formulanes founded on it 

The “ Lettres Provmciales ” had an immediate 
success, but it is unlikely that they would have accom- 
plished their design, or have afforded even a temporary 
cessation of the Jesuit hostility against the theologians 
of Port Royal, but foi an event of an altogether different 
nature, and one which had a powerful influence on 
Pascal himself This is what is known as the miracle 
of the sacred thorn Pascal’s niece, Marguente P^rier, 
was a pensionnaire at Port Royal, and the little girl 
suffered from an abscess of the lachrymal gland, which 
discharged mto the eye and mto the nose, causing her 
inconvenience and suffering Medical treatment had 
proved wholly ineffective, but after havmg touched the 
spot one day with the relic of the sacred thorn, exposed 
for adoration on the altar, she was completely cured 
The doctors certified that “ la gu^nson surpassait les 
forces ordmaires de la nature,” and the miracle was 
solemnly attested by the vicars-general of the Arch- 
bishopric of Pans 

“ I^s Pens^es ” was not designed by Pascal for 
publication m any form whatever When he died a 
disordered mass of papers contammg his wntten notes 
was found They were unconnected, casual, jottmgs 
on odd bits of paper, many bemg mcompleted sen- 
tences It was known that Pascal had had m mmd to 
write an “ Apology ” of Christianity, a defence agamst 
atheistical arguments The editors took this as the 
clue to the arrangement of the fragments, and Amauld, 
Nicole, and other leaders of Port Royal, after the 
” peace of the church,” which restored them to their 
monastery m 1669, published the first edition of the 
“ Pensies.” Few broks have had such a success 
Edition has followed edition through the succeedmg 
centuries The ongmal fragmentary notes still exist, 
and scholars may now study them m the “ Repro- 
duction en phototypie du manusent des Pens^ 
de Blaise Pascal,” published by Monsieur L6on 
Brunschvicg 

Such was the marvellous genius, the tercentenary of 
whose birth is bemg celebrated tlm year m his native 
aty, Clermont, and at the scene <A nis activities. Port 
Ro]^ des Champs, near Pans 
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Prof John Cox 

''PPIE death of Prof John Cox at Hayes Court, 
A Hayes, on May 13, renioves an interesting 
personality from our midst Prof Cox devoted an 
active life to the cause of education and had a vaned 
educational career, holding, at different times, the 
post of University extension lecturer, headship of a 
Cambridge college, and a professorship in physics in 
a Canadian University 

Bom in 1851, Cox was a brilliant scholar of the 
City of London School under Dr Abbott, where he 
was a contemporary and competitor for scholastic 
honours with his friend H H Asquith He went as 
a scholar to Trinity College, Cambridge, and studied 
mathematics, being eighth wrangler in 1874 Equally 
versed in classics, he took a good place in the Classical 
Tripos of the same year He gained a fellowship at 
Trinity College on a dissertation in which he applied 
Hamilton’s methods to some problems m geometrical 
optics He was for ten years warden of Cavendish 
College, Cambridge — a new College offering residential 
facilities to a younger class of undergraduates at a 
reduced cost Ultimately the College was closed down, 
though some years after Cox had severed his connexion 
with It 

In 1890 Cox was appointed professor of ph>sics 
in McGill University, Montreal Previous to that time 
the physics had been taught with small facilities by 
Dr Johnson, professor of mathematics 1 his appoint- 
ment gave Cox a great opportunity, for it was at the 
time that McGill University was rapidl> growing, 
through the munificent gifts of the late Sir Williim 
Macdonald Ample funds were offered to build a new 
physics laboratory, and, before making plans, Cox 
was sent on a mission to slud> the physical lalwratories 
in Europe and the United States He threw himself 
with great energy into the new project, and the result 
was a well-designed laboratory which at the time of 
Its opening was one of the finest and best equipped 
in the world Under the impetus given by the appoint- 
ment of Callendar and afterwards of Rutherford, the 
laboratory became a centre of research in physual 
science, and Cox followed with pride and enthuMtsm 
thc'^pioneer reseanhes of Rutherford and boddy on 
radioactivity 

While keenly interested in all developments of 
pbyMCs, Cox had not the practical training requisite 
(or research in experimental physics, but devoted 
himself to the teaching and administrative side A 
fluent and polished speaker, he was an admirable 
lecturer, and as a speaker for popular audiences on 
saentific and general topics he had few superiors It 
was characteristic of his temperament that he was 
somewhat dilatory in ordinary business matters and 
often required the spur of necessity to deal with corre- 
spondence A man of wide interests and wide social 
sympathies he ^exercised a strong influence for good 
both in Montreal and the University In 1909 
he retired from McGill with a CarAegie pension to 
live in England, and was awarded the honorary degree 
trf LL D by McGill Umversity He immediately took 
up the work of lecturing for the Okford Extension 
Del^acy and particularly for the Gilchnst Trust This 
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was a type of work which he thoroughly enjoyed and 
earned out with great enthusiasm and success During 
the War, he offered his services to the Ministry of 
Munitions and assisted in the work of the munition 
tnbunals 

After the death of his wife, Cox lived at Hayes 
Court with a daughter He retained his enthusiasm for 
science to the end and, liefore his illness became acute, 
followed with keen interest the work of Einstein and 
Bohr Of his publications, the best known is his book 
on mechanics published by the ( ambridge University 
Press This useful work was written on novel lines, 
being largely influenced by the writings of Marx, of 
whomhe was an admirer Another small book, “ Beyond 
the Atom,” gives a vivid account of the bearing of 
the earlier radioactive researches, with which he had 
come m contact in Montreal, on the structure of 
matter A man of fine character, of attractive 
personality and varied gifts, his unexpected end will 
be mourned by a wide circle of friends He leaves 
two daughters and a son, who is a mining engineer 
in Canada 


Mr R W HooLtY 

Mr Recinalu Wuiiam Hoolsy, whose death on 
May 5 at the age of fiitv-seven wc regret to record, 
deYoted many years to the study of the geology of the 
Isle of Wight, and to the systematic exploration of 
the Wealden rocks of the south coast lie made an 
important (ollcclion of the rtmaips of reptiles ind 
fishes from tin cliffs between Brook and Athcrfield, 
and established a small museum at his residence at 
Winchester He also acquired an excellent knowledge 
of the Wcalden reptiles, wliidi he ixtricatcd from the 
hard rock with great skill, and he wrote seyeral 
important papers on his specimens He deseribed 
new ( helonia in the Geological Magatme in 1897 and 
1900 

In 1904 Mr Hooley was elected a fellow of the 
Geological Society and he contributed pipers on 
unique specimens of the crocodile Goniophohs and the 
pterodactyl Ornithodcsinus to the Society’s Qiurtcrly 
Journal in 1907 and 1913 During rceent yTars he 
discovered and prepared a skeleton of Iguanodon, 
in some respects finer than the well-known specimens 
at Bnissels and showing parts of the skin Of this 
remarkable fossil he wrote an exhaustive memoir, 
illustrated by his own drawings, which he had intended 
to read to tlu Geological Soc lety at a recent meeting 

Mr Hooley was an indef.itigable worker, with only 
scanty leisure to devote to science, and his premature 
death is regretted by the large circle of geologists 
and paJjeontologists who enjoyed his friendship and 
co-operation His specimens of Goniophohs and 
Ornithodesmus are already in the Geological Depart- 
ment of the British Museum (Natural History), and 
the rest of his collection is destined to be acided to 
them A S W 

We r^ret that the date of the death of Mr F W 
Harmer was given incorrectly in Nature of June 9 as 
Apnl 24 It should have been April 1 1 
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Current Topics and Events. 


Some time ago Dr George Sarton of the Carnegie 
Institution, Washington and editor of Ists directed 
the attention of scientific men to the enormous 
amount of ignorance and superstition which still 
surroundh them {Jsts vol iii pp 449-50) This 
mental condition is not confined to the poor and un- 
educated, but IS to be found among many people 
who have had the advantage of a collegiate education 
Yet how common is that ignorance has recently been 
shown by the attacks made in the United States upon 
the Darwinian theory by Mr W J Bryan, a cam- 
paign which has found an echo in Great Britain On 
May 25 the writer of a letter headed '* War on 
Darwinism ’ m the Daily Mail gravely assured us 
that the origin of man has not been discovered by 
science, and that the author of the " Origin of 
Species was wrong because ' Ruskin laughed the 
thing to scorn in 1 he Eagle s Nest,' ” and ” Disraeli 
did likewise in ‘ Tancred That remarkable 
epistle emanated from a certain “ Modem High 
School, Lee London ” Damnani quod non tntclh- 
gunt f I he logic eciuals the knowledge Darwin 
wrong because Eroude (a manufacturer of English 
history) Ruskin (a word painter) and Disraeli (an 
imaginative writer) laughed and <lid other things ' 
One would have thought that the days when Dar- 
winism was ' reviled by bigots and ridiculed by all 
the world ’ were for ever past were we not forcibly 
reminded to the contrary by such fanatical attacks 
from time to time However man s origin may have 
been brought about, no trained mind questions the 
fact of tint origin which is no mere phantasm but 
rests upon irrefragable evidence Whether it would 
be a good thing to teach the doctrines of evolution 
in our modern high schools ” may be a questionable 
matter , but it would indeed be a good thing if 
teachers in modern high schools ’ were to teach 
their pupils to emulate the noble example set them 
by such scientific men as Charles Darwin and Thomas 
Henry Huxley, who devoted their lives to the search 
for scientific truth 

On June 6 at the Langham Hotel the Anglo- 
Batavian Society entertained Prof H A Lorentz 
at a banquet which was attended by a number of 
Bntish men of science The Anglo Batavian Society 
was formed a few years ago in order to promote good- 
fellowship between the English and Dutch races, on 
a similar basis to that of the Pilgrims Club which 
seeks to promote good fellowship between Great 
Britain and the United States A couple of years 
ago the Society was instrumental in establishing an 
interchange of University lecturers between Holland 
and England At first this was limited to the medical 
faculty, but last year it was decided to extend the 
lectures to other faculties, and to include physicists 
and others In that way Profs J b Thorpe, Brereton 
Baker, and Sir Humphry Rolleston visited Holland in 
the months of February, April, and May last, while 
Prof W de Sitter, of Leyden (astronomy), H R 
Kruyt, of Utrecht (chemistry), E T) Wiersma, of 
Groningen (medicine), and Prof H A Lorentz, of 
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Leyden (astronomy and physics), visited Great 
Britain During the months of May and June Prof 
Lorentz visited consecutively the Universities of 
London, Manchester, Edinburgh, Leeds, and Liver- 
pool, where he lectured on the rotation of the earth 
and its influence on optical phenomena and the 
theory of the Zeeman efiect In addition to these 
lectures. Prof Lorentz addressed the Royal Institution 
on June i on the subject of radiation of light, and gave 
by invitation a series of three lectures at University 
College, London on June 4, 5, and 7, on relativity 
The last three lectures formed a connected course, 
the aim being to present in a simple form the funda- 
mental principles and some of the applications of the 
theory of relatmtv The other lectures were mainly 
devoted to questions belonging to the quantum 
theorv and to a discussion of the relation between 
it and former views In his discourse at the Royal 
Institution Prof I orentz showed how the ideas of 
the corpuscular and the undulatory theory of light 
were closely interwoven in Newton's mind and may 
be interwoven once more in the physics of the future 
The banquet given to him by the Anglo-Batavian 
Society was presided over by Sir Walter Townley, 
chairman of the council of the Society In replying 
to the toast of his health Prof Lorentz expressed his 
great appreciation of the welcome which he had 
received everywhere in England 

A REPRKSLNiATiVE and well-attended meeting was 
held on Friday, June i, at the Roval Society of 
Medicine, at which it was decided to establish a 
memorial to the late Prof A D Waller and Mrs 
Waller In view of their lifelong devotion to, and 
enthusiasm for, scientific investigation, it was felt 
that the most fitting memorial would be the forma- 
tion of a fund to be used for the promotion of scientific 
research Further, in recognition of their close asso- 
ciation with the London (Royal Free Hospital) School 
of Medicine for Women, where Prof Waller succeeded 
Sir Edward Sharpey Schafer as lecturer in physiology, 
a post which he held from May 1883 to November 
1886, and Mrs Waller was first a student and 
afterwards a member of council a position which she 
held to the last year of her life, it was decided that the 
research fund should be entrusted to, and adminis- 
tered by, the council of that School A committee 
was formed to carry out this scheme and the follow- 
ing, among others, have consented to serve Sir E 
Sharpey Schafer (chairman), the Maharaj of 
Jhalawar, Sir Charles Sherrington, Sir Humphry 
Rolleston, Sir Sydney Russell-Wells, Sir Walter 
Fletcher, Sir David Femer, Sir David Pram, Sir 
Frederick Mott, Sir Leonard Rogers, Miss Aldnch- 
Blake, Mrs Scharlieb, Miss Tuke, Mr Bousfield, Prof 
Adam, Prof Halliburton, Prof Gowland Hopkins, 
Prof Starhng, and Mr Alfred Palmer Already iiool 
has been promised, and further subscriptions may be 
sent to the honorary secretanes Prof Wimfred Culhs 
and Prof J S Macdonald, or to the hon treMurer, 
Prof J Mellanby, St Thomas's Hospital MediCal 
School, I-ondon, S E i 
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A STATEMENT as to the position of the Saentific 
Expeditionary Research Association was made at a 
luncheon at the Trooadero Restaurant on June 7 
The objects of this AssWiation were referred to in an 
article published m iAturk of January 13 1923 
It has now been arranged that the first expedition 
shall start m September next the three masted 
schooner Si George of approximately 1000 tons 
register having been secur^ for the purpose The 
ship which 18 designed on the lines of a yacht is 
fitted with auxiliary steam power and will be under 
the command of Commander D Blair It is intended 
that seven or eight fully qualified men of science 
representing biology in its different branches cth 
nology oceanography and geology shill accompiny 
the expedition and that full opportunities shall be 
given them for serious scientific work The expcdi 
tion will last for about ten months and the route 
followed will be Panama Galapagos Easter Island 
Pitcairn Gambler Islands Rapa Austrils took 
Islands Tahiti Rangiroa Marejuesas Cocos Pan ini i 
Azores There will be accommod ition for not more 
than thirty paving guests and the cruise should offer 
a unique opportunity for any one with scientific 
interests to visit the Pacific Islands und( r favourable 
conditions for research work which would supplement 
the organised research of the expedition T he 
arrangements for the latter arc being made by i 
committee of scientific men who are specialists in the 
different subjects which will be investigated The 
offices of the Association are at 50 Pali Mall I ondon 
S W I 

June opened this jear with very unfavourable 
weather conditions May was dull and cold generally 
but statistics of past years show worse weather in 
May than that experienced this year Ihe un 
favourable atmosphenc conditions in May occasioned 
a drift of cold air over the British Isles from the 
Arctic regions A change however has occurred 
smee the commencement of June ind the drift of 
air IS chiefly from the Atlantic with more normal 
conditions although the days are mostly decidedly 
cool Greenwich records afford a reidy coinpinson 
with the past for a period of it least 80 veirs Jum 
1 6 this year was continuously cold the dav tempera 
tures being below 60" with the exception of J unc 3 
when a break of warmer weather was experienced 
over the south west and south of England and at 
Greenwich the maximum m the shade registered 71° 
while the sun was shining for 8 4 hours The lowest 
mean maximum temperature in June recorded it 
Greenwich since 1841 is 62 4“ in 1909 which is 7 6“ 
below the normal there being only 3 days during 
this month with the temperature 70° or above 
i860 and 1916 are the only other years with so small 
a number of warm days in June In 1909 the first 
half of the month was generally cold In 1903 June 
was also cold ^nd the two weeks from June 7 20 were 
probably colder than any other similar period in 
June on record the maximum or day temperature 
on June 19 was 48 5° which is the lowest day tempera 
ture in June during the last 80 year§ and 5" below 
the coldest day m the early part of June this year 
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The annual conversazione of the Institution of 
Civil Engineers will be held on Thursday July 12 at 
8pm 

SiNCL 1917 the Royal Society s Gold Medals have 
been struck in brass although the recipients have 
been informed that in due course the brass copies 
will be replaced by gold The receipt of an invita 
tion from a prominent firm of jewellers to view the 
Ring b Gold Vase and the Gold Cup made for the 
Ascot meeting 1923 gives reason for the hope that 
at no distant date the Mint may find itself in a 
jiosition to release the small quantity of gold required 
to strike these mod ils m their proper medium 

Thl tercentenary of the Oxford University Botanic 
Garden will be celebrated on Saturday June 23 
m the Garden at 3 30 5 50 pm The spt vkers will 
iiielude the chancellor of the University Sir David 
Pram the president of Magdalen College and Sir 
r VV Keebie Slier irdi in profesbor of Ixitany m the 
U niversity 

li IS announced in Scunce that Dr George K 
Burgebb has been appointed dnector of the Bureau 
of Standards in siieeesbion to Dr S W Stratton 
who resigned to become president of the M ibsaehubctts 
Institute of Technology Dr Burgess has been 
connected with the Bureau of Standards for twenty 
years becoming chief of the division of metallurgy 
m 1913 

In another part of this issue we print an article 
on the life and work of Blaise Pascal 1 y Prof H 
Wildoii Carr Celebrations commemorating the ter 
centenary of I’ascal s birth are to he held in ranee 
on July 89 The prnicipil meeting will he in Pans 
where the rrciich President will be present at a 
gathering to be addressed by the Minister for Public 
Instruction and members of the 1 r nch Academy 
A meeting wiU also bo held at the summit of the 
Puy tie D6me the site of Pascal s classical experiment 
showing the fall of the barometer with increasing 
height ibove sea level 

Thf trustees of the Bntish Museum liave accepted 
a portrait of Alfred Russel Wallace which is being 
presented to them by a memorial committee of which 
Sir James Marchant is secretary The artist is Mr 
J W Beaufort The painting will be unveiled in 
the Central Hall of the Natural History Museum 
South Kensington at 12 noon on Saturday June 23 
I'laces will be reserved as far as possible for those 
specially interested m W allace s work on the receipt 
of applications a klressetl to the Director 

Thl arrangements for the International Air 
Congress which is to be held in the rooms of the 
Institution of Civil Engineers on June 25 30 are 
now nearly complete A large number of papers 
has been received these have been arranged in 
four groups or sections and the discussions on the 
four will go on simultaneously The Congress of 
which H R H the Duke of York is president will 
be opened at lo a m on June 25 by HRH the 
Pnnee of Wales An inaugural address will be 
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given by the Duke of Atholl, Under Secretary of 
State for Air , while at the final meeting the closing 
address will be delivered by the Secretary of State 
for Air, Sir Samuel Hoare Among the important 
papers of general interest may be mentioned those 
on air mails by General Williamson, on the develop- 
ment of commercial aviation by Mr Handley Page, 
on aviation insurance by Mr Sturge, and on various 
airship questions by Major Scott and Ing Nobili 
Problems in navigation and in the medical aspects 
of aviation are not neglected, while the standardise 
tion and the scientific aspects of aviation are re- 
presented by papers by Sir Richard T Glazebrook, 
Mr Le Maistre, Wing - Commander Hynes, Dr 
Stanton, Mr Southwell Mr McKinnon Wood, and 
other members of the staff of the Royal Aircraft 
Establishment 

The eleventh International Physiological Congress, 
which will be held at Edinburgh on July 23-27, 
under the presidency of Sir Edward Sharpey Schafer, 
IS apparently the first scientific meeting of its kind 
in Scotland and promises to be very successful 
Already more than 250 physiologists from vanous parts 
of the world have signified their mtention of attending 
the meeting, and a large number of countnes will be 
represented The largest contingent from abroad is 
coming from the United States and Canada and will 
number about forty A second notice has just been 
circulated, from which we see that, on presentation 
of an official voucher, return tickets to Edinburgh 
wdl be issued at a single fare and a third by any 
railway booking office in Britain The provisional 
programme of the Congress includes a reception by 
the Lord Provost of Edinburgh and an address by 
Prof J J R Macleod of Toronto on insulin Those 
who intend to take part in the Congress should 
unless they have already done so, communicate with- 
out delay with one of the secretaries, Prof G Barger 
or Prof J C Meakins University of Edinburgh 

Thf seventh International Congress of Psychology 
will be held at Oxford on July 26-August 2, and will 
differ from preceding congresses in that it will be 
restncteil to 200 members membership being confined 
to trained psychologists and a few others approved 
by the committee It is hoped to provide inter- 
national symposia on subjects of present interest, 
the contributions being circulated in advance and 
each day will be devoted to a different aspect of 
psychology (general educational, industrial medical, 
social, etc) The mornings will be occupied in the 
discussion of more general problems (such as the 
perception of time, the perception of form, the nature 
of general ability the concepts of mental and nervous 
energy, the principles of vocational testmg, the 
psychological value of certain psychoanalvtic views), 
and the afternoons in the presentation of a hnuted 
number of papers offered by individual members 
Exhibits of apparatus and less technical lectures will 
be also arranged The recognised languages of the 
Congress will be English, French, German and Italian ! 
Further particulars can be obtained from the assistant i 
secretary, Mr W J H Sprott, Clare College, Cam- 
bridge I 
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Thb ninety-first annual meetmg of the j^ntisb 
Medical Association is to be held at Portsmouth on 
July 24-27, and the president-elect, Mr C P Childe, 
senior surgeon of the Royal Portsmouth Hospital, 
will deliver his address on the first day of the meeting 
The following presidents of sections have been 
elected — Medicine Sir Thomas Horder , Surgery 
Sir Henry Gray , Obstetrics and Gynaecology Dr 
V Bonney, Pathology and Bacteriology Dr H 
Maclean , Neurology and lE^ychological Medicine 
Dr Henry Devine , Ophthalmology Sir John 
Parsons , Public Health Dr A Meams Fraser : 
Diseases of Children Dr E Cautley , Laryngology 
and Otology Mr E B Waggett , Radiology and 
Electrology Mr S Gilbert Scott , Naval and 
Military Hygiene Surgeon Rear-Admiral Sir Percy 
Bassett-Smith , Tuberculosis Sir Henry Gauvam , 
Medical Sociology Mr H B Brackenbury , Ortho- 
paedics Mr T H Openshaw , Venereal Diseases 
Sir Archdall Reid , Amesthetics Mr W J Essery 
A provisional programme has been issued which 
includes provision for discussions on diabetes 
(Section of Medicine), in which Dr F G Banting, of 
the University of Toronto will take part, on the part 
played by fungi in disease (Section of Pathology and 
Bacteriology), to be opened by Dr A Castellani, of 
the London School of Tropical Medicine, and the 
artificial hght treatment of lupus and other forms of 
tuberculosis (Section of Tuberculosis), to be opened 
by Dr Reyn, of the Finsen Light Institute at Copen- 
hagen The annual exhibition of surgical appliances, 
foods, drugs and books will be opened on July 24 and 
remain open until July 27 Ihe honorary local 
general secretaries for the meeting are — Mr C A 
Scott Ridout, St Elmo, Clarendon Road Southsea, 
and Mr E J Davis Taylor, 20 Clarence Parade, 
Southsea 

After several unsuccessful attempts under the 
Russian regime, an institute of geodesy was eventually 
founded in Finland in 1918 The first report, which 
has now been published, covers the work accom- 
plished until the end of 1919 The need for accurate 
tnangulation in Finland is great The existing maps 
leave much room for improvement Two chains of 
tnangulation cross the country, one from north to 
south, surveyed about 1840 m the measurement of 
an arc of mendian, and the other along the Gulf of 
Finland from the isthmus of Careha to the Aland 
Islands The latter is very defective and the first 
IS of little use as the tnangulation stations were 
seldom marked on the ground The first eighteen 
months of the institute's existence were spent largely 
m organisation No funds being available for a new 
building, a house in Helsingfors was adapted for the 
purpose Dr I Bonsdorff'was appointed director 
and given a staff of five or six assistants A small 
supply of instruments and a library of about 1000 
volumes were acquired It was decided to begin 
work on a line of primary tnangulation from the 
isthmus of Careha to the Aland Islands joining to 
the tnangulations of Sweden, Esthoma, and Central 
Europe A preliminary reconnaissance for this 
tnangulation was undertaken. 
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Under the title Open Atr the proprietors of Country 
^lUfe have commenced the issue of a new monthly 
magazme for lovers of Nature and outdoor life All 
kinds of outdoor activities are to be catered for and 
in the first number there appear articles on walking 
and motoring, camping and yachting, fishing tennis 
birds and flowers, photography and weather fore 
casting, and the charmmg scenery of the British 
countryside The policy of the magazine is to put 
within the reach of every one some knowledge of 
Nature to increase interest and participation m all 
outdoor life and pastimes and to point the way of 
obtaining the most lasting and satisfying pleasures 
from the beauties and wonders of Nature Ihe first 
number makes a successful attempt to attain tlus 
ideal The articles are simply and attractively 
written and the illustrations are numerous charming 
m eflect and well reproduced Special mention 
should be made of the article on Thomas H.irdv s 
county of the account of the kingfisher at home by 
Miss E L Turner, illustrated by her own inimitable 
photographs and of the descnption of some of the 
wild flowers of the countryside by Mr Bedford If 
the standard of the first number is maintdiiied the 
magazine should appeal to a wide circle of readers 
* We have received a copy of the fourth annual 
report of the tiovernors of the Imperial Mineral 
Resources Bureau dealing with the year ended De 
cember 31 1922 Ihe Bureau maintains an intelli- 
gence service m matters relating to the mining and 
metallurgical industries partly by correspondence 
with representatives in different parts of the British 
Empire and bv co operation with various government 
departments and partly by a system of indexing 
published information bearing on mineral resources 
in all parts of the world The information thus 
accumulated is of much value in answering inquiries 
and compiling reports on mmeral resources This 
work of answering inquines and putting producers 
and consumers in touch with one another is of growing 
importance in connexion with the Bureau s work 
Since the publication of the last rejiort, the compila 
tion of the ' Mineral Conspectus of the British Empire 
and Foreign Countries ” for the period 1913-1919 has 
been almost completed Special attention is directed 
to the eight volumes on iron ore dealing with the 
pr^ent and prospective iron ore supplies of the world 
prepared by the request and with the assistance of 
the National Federation of Iron and Steel Manu- 
facturers Two legal publications were issued durmg 
the yeaf, dealing with Transvaal and Bntish Columbia 
A statistical senes for the period 1919-1921 is m the 
press, and the parts dealing with the more important 
minerals and metals are being published in advance 
A review of the mmeral industry of the Empire durmg 
1922 18 promised at an early date Dunng the year 
under review the Bureau continued its efforts towards 
the unification of mineral statistics, an enterpnse »n 
which it is much to be hoped that success will 
attained 

Part 1 vol. 18 of the Journal of t!;ie Royal Horti- 
cultural Society, dated January 1923, contains much 
intttestmg material for studente of horticulture The 
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Rev A T Boscawen has a note upon New Zealand 
trees and shrubs grown successfully in Comish 
gardens it is illustrated by seven excellently repro- 
duced photographs Mr F C Stern has an inter- 
esting note upon cultivation m a garden made m an 
old chalk pit , while few plants succeed in pure chalk 
rubble there is a v ery long list of plants successfully 
grown in 1 mixture of chslk and soil Mr J Coutts 
has a piper upon the cultivation of lilies As a 
contribution from the Wish y I aboratory, appears a 
twenty page report by Mr W J Dowson upon the 
wilt disease of Michaelmas daisies , as the result 
of inoculation experiineiits the dist ise is trace<l to 
Cephalnspnrium Astens Dow provisionally deter 
mined is 1 new species though ultimately culture 
of the fungus may mcessitate its redctermination 
as a micro conidial stage of a Fusarium An im- 
portant practical conclusion m tins piper is the 
prartic<ibility of r using healthy plants by vegetative 
propag ition from diseased stocks b> striking cuttings 
from the tips of the rooted suckers Mr \ H Hoare 
brieflj describes the Rhoflodtndron bug Stephamtis 
(I eptobty'.a) fhododendn Horvath now siheduled 
under the Sile of Diseased Plants Order of 1922 
and the cause of severe damage to rhododendrons 
in many districts I rom the annual report of the 
council the Royal llortuultural Society would appear 
to be m a very prosperous and flourisliing condition, 
the membership of the Society having increased by 
1214 durmg the year 1921 

A NOTF in Naiurl of May 19 p 68 1 referred to 
the habit of a sparrow in persistentlv tipping a 
window pane Sir David Wilson Barker writes to 
sav that a chaffinch for about two months last 
year did almost the same thing with this difference, 
that it never settled on the window ledge Sir David 
suggests that the bird was playing with its own 
reflection 

Dr T H C SiEVLNSON will read a paper on 
‘ The Social Distribution of Causes of Death in 
England and Wiles ’ at a meeting of the Society 
of Biomctncians and Mathematical Statisticians on 
j unc 25 at 8 p M in the theatre of the Gallon 
Laboratory, University College 1 ondnn Visitors 
will be welcomed 

We have received a copy of No 142 of the Circular 
of the Bureau of Standards entitled lables of 
Thermodynamic Properties of Ammonia ' Ihe pam- 
phlet contains some valuable tables, together with an 
excellent MolUer chart of the properties of ammonia, 
and should be very useful to those interested in 
refngeration 

Messrs G Bell and Sons Ltd , announce the 
early publication of ' The Structure of the Atom,’’ 
by Prof E N da C Andrade, and a revised and 
enlarged edition of " X rays and Crystal Structure,” 
by Sir William Bragg and Prof W L Bragg in 
which the original intention of the authors has been 
mamtamed, namely to describe sufficiently the 
elements of the physics, the crystallography, the 
chemistry, and the mathematics required for the 
understanding of the subject 
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The volume of the BuUettn International of the 
Academy of Sciences of Prague for 1917 appeared in 
1919 under new auspices, but with the handsome 
style and typographic excellence of former issues 
unimpaired The Academy continues to publish, in 
French or German, much geological, anatomical, 
and physiological work, which will no doubt be re- 
corded in the various ZentralblaUer , but it is a 
pleasure to consult these papers in their original form, 
and to hnd that their production has so admirably 
survived the test of political distractions 

The scries of lectures recently given at University 
College London, by Sir John Russell and members 
of the stalf of the Rothamsted Experimental Station 
are to be published by Messrs Longmans and Co , 
in the ‘ Rothamsted Monographs of Agricultural 
Science ’ under the title of ' The Micro-organic 
Population of the Soil Another book to be issued 
by the same publishers is Lead Its occurrence in 
Nature the modes of its extraction its properties and 
uses, with some accounts of its principal compounds ” 
by Dr J A Smjthc in Monographs on Industrial 
Chemistry ’ 

1 HE Geologische Vereinigung continues the issue of 
its valuable journal the Geologische Rundschau under 


the care of Profs Steinmann, Wilckens, and Cloos, 
and the subscription price (10 gold marks for for- 
eigners) compares favourably with that of most of 
our own scientific periodicals Volume 13, beginning 
m May 1922, contains original articles such as that 
by Steinmann on the uprising of the Andes, as well 
as the usual critical summaries that embody much 
independent opinion on the part of their authors 
Scientific libraries will do well, by placing the 
Rundschau on their shelves, to keep in touch with a 
wide range of progressive work, promulgated by 
progressive thinkers 

Preliminary arrangements for the regular publica- 
tion of the Journal of 'Scientific Instruments have now 
been made by the Institute of Physics in co operation 
with the National Physical Laboratory 1 he special 
attention of those workers who have new designs for 
instruments is invited to the fact that the Journal 
IS to serve as a medium of pulilication of detailed 
descriptions and critical surveys of the behaviour 
of such instruments Original papers or laboratory 
and workshop notes dealing with the practical or 
theoretical aspects of scientific instruments should 
be sent to the Editor Dr John S Anderson Ihe 
National Physical Laboratory Teddington, Middlesex 


Our Astronomical Column. 


Projection of At debaran on the Moon — The 
present senes of occultations of Aldebaran has once 
more directed attention to its apparent projection 
on the moon s disc when it disappears at the bnght 
limb The subject is discussed by Mr R L Water 
field in the Bntish Astronomical Association’s Journal 
for March He describes some interesting expen- 
ments that he made, using a card with a minute 
pinhole and a lamp behind it as an artificial star 
It was found that the bnghter the illumination 
of the artificial moon that was made to cover this 
star the further was the latter projected on the disc 
before disappearance 

Since diffraction makes every bnght point appear 
as a disc in the telescope, this will of itself extend the 
bright limb of the moon beyond its true position, 
and also extend the disc of Aldebaran inwards a 
considerable fraction but not the whole, of the 
observed projection is shown to be thus explamed 
The width of the diffraction ring that can actually 
be seen depends on the bnghtness of the object 
■Thus faint stars do not show the projection 

To explain the full amount of projection observed, 
it was found necessary to invoke irradiation, which 
IS probably physiological and differs for different 
observers this is quite m accord with experience 
in the case of Aldebaran 

Families of Asteroids — Mr K Hirayama's 
researches on the connexion between the orbits of 
many of the asteroids have already been mentioned 
in this column He returns to the subject m the 
Japanese Journal of Astronomy and Geophysics, vol i 
No 3 He studies the secular perturbations by 
Jupiter and the other planets and finds quantities 
which he terms " invariable elements," which are a 
sort of mean of the actual varying elements The 
important elements are mean inclination and mean 
eccentricity He makes diagrams in which these 
quantities are taken as ordinate and abscissa, the 
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third important element the mean motion being 
indicated by varving the colour of the dot He thus 
finds several families of planets that show such 
close agreement in these three points that he has no 
doubt that thev had a common origin , he mdicates 
5 families, each being called after the earliest dis- 
covered member of it the names are Themis Eos 
Coronis Maria and Flora and the numbers of asteroids 
belonging to them are 25, 23, 15 13 and 57 

There seems to be little doubt that Mr Hirayama 
has bit on a remarkable relation between the orbits 
of many asteroids and that there are strong reasons 
for postulating a common origin for each family 
We thus revert in a sense to the old notion of an 
exploded planet but a series of disruptions now 
appears more probable than a single one 


Stonyhurst Collfge Observatory, Report for 
1922 — Sunspots are regularly drawn and measured 
at the College Observatory on every fine day The 
spot activity showed a decided decline in 1922 there 
being 93 days when the sun was seen to be spotless, as 
against 29 in 1921 On the other hand, the mean 
daily magnetic range both m declination and 
horizontal force, showed a slight increase Spectro- 
scopic work was also done, both on the sun and on 
stars a special study being made of 7 Cassiopeia: 
Papers have been contributed to the Observatory, to 
Monthly Notices of the R A S and elsewhere on the 
connexion of magnetic disturbances with sunspots, 
on the prominences, and on the proper motions of 
stars in the Perseus clusters Seismological records 
were also kwt The disturbance in the Chilian 
earthquake of November ii, 1922, was so great that 
the boom adhered to the stop, causing a loss of part 
of the record The report also contams full details 
of the meteorological observations Father Cortie 
notes that it is intended to utilise the large stock 
of stellar spectra at the Observatory for the deduction 
of spectroscopic parallaxes 



June i6, 1923] 


NATURE 


Research Items 


Monoliths of the Naga Tribe of Assam —In 
the Journal of the Royal Anthropological Institute 
(vol hi , 19*2) Mr J H Hutton discusses the mono 
liths erected by the Naga tribes of Assam He assumes 
that the monolith erected when the founder gams 
the highest social rank is the translation into stone of 
the original phalhc posts which seem to be connected 
with the monolithic remains at Dmapur Many 
An^amis erect a pair instead of a single stone, of 
which the erect stone represents the male and the 
prostrate stone the female — the object being a 
magical means of procuring fertility for the members 
of the tribe their cattle and crops On the other 
hand, these monoliths are memonals of the dead 
Of two possible explanations the more likely one is 
assumed to be that the monolith is merely a transla 
tion into stone of the wooden statue erected m honour 
of the dead by villagers who do not erect memorial 
stones The alternative is that the erect stones 
originally commemorated a feast and thus became 
the memorial of the giver It has always been a 
problem how monoliths, like those of Stonehenge 
were erected Mr Hutton was present at the erection 
,of one of these stones, dragged by human labour, 
and his careful description of the methods employed 
throws much light on the general question of monolith 
erection 

Thf Rooting op Cuttings — Prof J Small has 
a note in the Gardeners Chromch for May 5 upon 
his experiments at Belfast m collaboration with Miss 
M J Lynn, upon the effect of watering with dilute 
acetic acid upon root production by cut shoots 
The expeninents appear to be prelitnin iry in nature 
and no data are supplied as to the actual hydrion 
concentration around the base of the cutting but 
the results reported certainly seem to show greater 
root production after treatment with very dilute 
vinegar In experiments with cuttings of Aucuba 
Japomca evidence was obtained indicating that 
carbon dioxide might have a stimulating effect upon 
root production These results may prove of great 
practical importance if confirmed upon further trial 
but so far the experiments with species difficult to 
strike in ordinary practice, are not sufficiently 
advanced to justify the drawing of conclusions 
Si LLP Movempnts and Vpgeiaiivl Refroduc 
tion in Pi ants — The Journal of Indian Botany, 
vol 111 , No 5, contains a paper by W T Saxton 
upon Nyctmasty, m which it is suggested that 
instead of the plants adopting a special sleep ” 
position at night, the leaves then actually resume a 
normal position, relaxing from a position of physio 
lomcal strain ” which has been assumed under the 
influence of daylight R H Dastur has a note upon 
vegetative reproduction by root runners in which 
It is assumed that the current teaching is that buds 
are only formed upon roots when the plants are old 
or when the original stems are rcmovecl or cut down 
The writer is evidently unaware of Beijerinck s 
classical paper of 1887, in which the natural production 
of buds on the roots of healthy plants was fully 
described and the literature of the subject, extensive 
even at that date, very fully cited 
Chemistry os some Japanese Pi ant PRCfuucrs — 
ItiActaPhytochtmtca.vol i No 2 \ asuhiko Asahma 
gives % r6sum6 of his researches, previously published 
in Japanese, upon the active principles in the dried 
fruit of Evodia rutacarpa which m recent times has 
bean almost exclusively used as tincture in Japan 
instead of tincture of iodine In addition to ei odin, 
previously isolated by Keimatsu, Asahma recognises 
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two alkaloids evodiamin and rutJecarpm, giving 
different colour reactions with cold concentrated 
sulphuric acid and a terpene that is possibly ocimen 
Yuji Shibata and Kenshfi Kimutsuki make the 
important suggestion backed by considerable experi- 
mental evidence that the spectrograph provides a 
valuable means of identifying and distinguishing 
the various flavonts rapidly and surely, while Keita 
Shibata Shfijiro Iwata and Makoto Nakamura 
describe baicahn a compound of a new flav one with 
glucuronic acid obtained from the roots of ScuUllarta 
baicalensts 

Invfstigations upon hRUiT Trlis — The Journal 
of Pomology and Horticultural Science vol 3, No 2 
April 1923 contains a preliminary report by L N 
btaniland upon the results to date of lus quest for 
apple stocks resistant or immune to woolly aphis 
The paper, although preliminary, describes a large 
number of experiments and observations upon 
artifiii il inoculations from which it appears that the 
Northern Spy stock is immune under English con- 
ditions As it IS not a stock suitable for all purposes 
in this country research is now extended to its 
seedlings which are also to be tested for immunity 
Some of the Paradise stocks at East Mailing are very 
much more resistant than others while two ' Wilding 
Crabs have been found which appear to be immune 
The search for immune mdividiial stocks is being 
continued with the view of breeding work in which 
immunity may be combined with other desirable 
characteristics Ihere is also a valuable report by 
M B Crane upon the Self Stenhty and Cross 
Incompatibility of cherries apples and plums 
which describes the continuation of the work upon 
this problem previously reported upon by I Sutton 
in the Journal of Genetics vol vii preprinted in the 
Journal of Pomology, vol i) The paper provides an 
enormous mass of valuable data, supplemented by 
some striking photographs of the results of various 
crosses and of self pollination experiments The 
results seem to place bc>ond doubt the fact that 
many varieties of fruit trees are completely self- 
stcrile, while in the sweet cherry and the plum cross 
incompatibility occurs, % e some varieties crossed 
with ^llcn of certain other varieties wholly fail to 
form fruit The importance of these conclusions 
supported with full data as to varieties and then 
behaviour, to the grower stoikuig an orchard scarcely 
needs comment Bomts of great scientific interest 
continually anse in the course of such long tontinued 
and carefully controlled experiments for example, 
the observation now reported that apph varieties 
oitginally quite self sterile have indubitably become 
slightly self fertile with advancing age 

New Isopod from Cpniral Australia — Prof 
C Chilton describes (Trans R Soc S Australia, 
xlvi , 1922) i new species ot Phreatoiciis a fresh 
water crustacean which occurred m thousands in 
the hot water near an artesian bore at Ilergott a 
little south of Lake Fyre The specimens had well- 
developed eyes and were of a dark slaty colour 
hence they evidently had not come up the bore from 
undergrpund waters Specimens were later found 
m various springs and natural waters over an area 
of about thirty miles, so that the species is widely dis- 
tributed Although the species is placed for the 
present in the genus Phreatoicus, it differs from the 
other members of the genus m the greater expansion 
of the basal joints of the last three pairs of peraiopods 
and m the apparent absence of the coxal joints of 
aU the perseopods The first species of Phreatoicus 



824 


NATURE 


was described m 1883 from the underground waters 
of the Canterbury Plains, New Zealand, and other 
species of the genus and of allied genera were sub- 
sequently described from the surface and under- 
ground waters of Australia In -1914, Barnard 
recorded a species of Phreatoicus from the mountain 
streams of Cape Colony The characters and dis- 
tribution show that the family is an ancient one, 
and this was proved also by the discovery of a 
fossil species, from the Triassic beds of New South 
Wales, not very different from some of the existing 
species 

New Squalodonts from the Miocene of Mary- 
I AND — R Kellogg describes and figures the remains 
of two Squalodonts recently discovered in the 
Calvert Cliffs (Miocene) Maryland (Proc 11 S Nat 
Mus , vol Ixii , Art 16) Of the two, one is definitely 
referred to a new species, Squalodon calvertenw the 
other IS at present indeterminate The introduction 
to the paper mves a good summary of the history 
of the Squalodonts generally, and is followed, under 
the misleading and erroneous title of " Nomenclature," 
by a descriptive list of the various species and a 

key ’ 

The Const nuTioN of Clays — In Bulletin 708 of 
the II h Ceological Survev (19^2), H Ries and other 
authors describe ‘‘The High grade Clays of the 
Pastern United States ’ Of all rocks clays probably 
offer the greatest difficulties to petrographers W 
Maynard Hutchings Ma^ 1890, p 266) prepared 
thin films from clays for microscopic examination 
retaining the particles m their relative positions 
i xcept where lamination has to be studied no great 
advantage arises from this method and H C “wrliy 
(Quart Journ Oeol Soc , Proc , 1880) did good work 
on separated grains, which could be pressed down or 
rolled over under the cover glass Allan B Dick s 

smudge " method (‘ Kaolin China clay etc " 
Mus or Pract Geology p 261 1914) keeps the 

constituents matted together for companson of their 
optical characters and something similar seems to be 
effected by the squeezing out process adopted in the 
Amencan researches (Bull 708, p 293) by R C 
Somers His photographs give the impression of 
coherent sections but probably only a massing of 
the mineral particles can be inferred ( hlonte is 
omitted from the list of minerals observed, and 
Hutchings failed to recognise it even where altered 
biotite formed an important constituent of his clays 
He found it, however, abundantly in slates derived 
from the decay of basic igneous rocks, such as his 
" ash slates,' and H B Milner, m his recently pub- 
lished Introduction to Sedimentary Petrography," 
regards its appearance in loose sediments as due to 
the breaking down of slates and schists It would 
seem that the green hydrated products from ferro- 
magnesian silicates wisely called by various authors 
" chloritic matter, should find a considerable place 
as constituents of many clays and sandstones, though 
probably in a highly commmuted form R F 
Somers recognises halloysite and diaspore m the 
American clays, in addition to the prevalent flakes of 
kaolin Ihe white material known as “ indiamte " 
from south central Indiana is discussed by W N 
Logan (Bull 708 p 147), who finds it to consist 
mainly of the hydrous aluminium silicates, halloysite, 
and allophane In the field it is associated and inter- 
locked with a sandstone of Pennsylvaman age, blocks 
of which graduate into the clay, and H Ries (p 161) 
comes to the very interestmg conclusion that the 
indiamte has arisen from replacement of quartz 
pebbles, through the action of aluminium sulphate 
spreading from the underlying pyritous shales 
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Stokes’s Law of Fall of a Sfherb -=-ln the 
issue of the Proceedings of the Umted States Academy 
of Sciences for March 15 Prof Millikan, now of the 
California Institute of Technology, gives a summary 
of a theoretical and expenmental investigation of 
the law of fall of a sphere in a viscous fluid which will 
be published later in full in the Physical Review On 
theoretical grounds he shows that the viscous resist- 
ance to the motion of a sphere of radius a with 
velocity i; in a fluid of viscosity n and mean free path I 
must be 6irami/(i +A'lla) where A' is a constant 
which must decrease as the density of the fluid de- 
creases In order to express this decrease he writes 
A'=-A +'Be-''‘i‘ where c is a constant He finds that 
his experiments with drops of different matenals 
falling in gases of various constitutions and densities 
are all reproduced by the complete formula with 
values of A + B which differ by not more than 3 per 
cent from each other 

Curve PTitinc — In manv physical problems, 
experimental data give the numerical values of a 
function at regular or irregular intervals of a variable 
on which the function depends Often it happens 
that these experimental values indicate that the 
function starts at zero, nses to a maximum and then 
falls again to zero hrei^uency distributions, river" 
gauge readings and certain physical and biological 
data define functions of this type In such cases it 
IS often necessary to obtain a theoretical function 
which gives a reasonable fit to the data and can at 
the same time be integrated The constants occurrmg 
in the theoretical equation should also be capable 
of calculation without such laborious computation as 
to make the work impracticable In a pamphlet, 

“ A Method of Curve Fitting issued by the Plwsical 
Department of the Egyptian Ministry of Public 
Works (Cairo, Government Publications Office, 1922, 
P r 5), Mr b Knehewsky explains an equation 
which has been found to include a wide range of 
observations, including frequency distributions The 
equation is 

e-f{x)==dvldx--ky'"(a -y)", 
wherein /(/,) ^/(I,) =0 a = | ‘f(x)dx y ^ jl^f{x)dx, so 

that 2 IS the ordinate at x and y the area from Ij 
to X Mr Krichewskv’s method certainly possesses 
limitations due to the small number of free constants 
contmned in his equation Much of the pamphlet 
IS concerned with the calculation of the constants to 
fit the equation to sets of observed data 

Hardening Stainless Steel — Messrs Auto- 

matic and Electric Furnaces, Ltd , of Farringdon 
Road, London manufacture a special electric furnace 
for hardemng “ stainless ” cutlery The demand 
for stainless cutlery has been affected adversely by 
the fact that in many cases a permanent edge cannot 
be obtained by its use To get over this difficulty 
the steel is treated as follows it is first heated in 
the furnace to a temperature of 970* C (as shown 
by the pyrometer) and then cooled in air It is 
next reheated to the same temperature and imenched 
m water Finally, it is tempered to 220“ C in an 
electrically heatra muffle A very fine micro- 
structure 18 thus obtained Besides its rust-resisting 
qualities, stainless steel has a thermal conducting 
coefficient less than one-third th^t of pure iron 
It IS an excellent material for making permanent 
magnets for use in positions where f^edom from 
corrosion is an advantage, as when quenched at 
970" C It has a large coerave force and great 
rem^ence It is also useful for making muxQln 
of all kmds ' 
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The Liverpool Meeting of the British Association 


'T'HE preliminary pro^amme and invitation 
circular for the meeting of the British Associa- 
tion to be held at Liverpool on September iz ig 
under the presidency of Sir Ernest Rutherford, have 
just been issued The Association has met at Liver 
pool on four previous occasions, the years and the 
presidents being 1837 Earl of Burlington afterwards 
Duke of Devonshire , 1854, Earl of Harrowby , 

1870, Prof Huxley, 1896 Lord Lister The meeting 
in 1896 was the fourth largest in the history of the 
Association, the attendance being 3181 and it is 
hoped that this number will be exceeded at the forth- 
coming meeting Arrangements have been made with 
the Railway Companies in Great Britain under which 
members attending the meeting mav obtain return 
tickets to Liverpool on payment of single fare and a 
third 

The provisional programme of addresses discus 
sions, etc , is given below, the sections being as 
follows — A, Mathematics and Physics B Chem- 
istiy , C, Geology , D Zoology E Geography 
F, Economic Science and Statistics G Engineering 
H, Anthropology , I Physiology J, Psychology 
K, Botany , L, Educational Science M Agriculture 
Wednesday, September 12, 8 30 p m — Inaugural 
general meeting presidential address by Sir Ernest 
Rutherford, on the electrical structure of matter 
Thursday, September 13 — Addresses by presidents 
of sections — D, Prof J H Ashworth on modem 
zoology. Its boundaries and some of its bearmgs on 
human welfare E, Dr Vaughan Cornish on the 

r ition and opportunity of the British Empire 
Mr A G Tansley, on the present position of 
botany I Prof G H F Nuttall, on symbiosis in 
animals and plants M, Dr C Crowther, on science 
and the agricultural cnsis Discussions (Sections A 
B G) on cohesion and molecular forces (Sections 
F, J) on psychological assumptions underlying 
economic theory , and (Sections G J) on vocational 
tests for engineenng trades 
Friday, September 14 — Addresses by presidents of 
sections C, Dr Gertrude Elies, dealing with some 
aspects of evolutional palaaontologv G Sir H 
Fowler, on transport and its indebtedness to 


science I Prof 1 P Nunn on the education of 
Demos B, Prof F G Donnan, on the physical 
chemistry of interfaces J Dr C Burt, on the mental 
differences between individuals (with special reference 
to individual psychology m education and industry) 
Discussions (Sections F H) on the methods of anthro- 
pology in relation to the social sciences (Sections 
I M) on the outlook for British agnculture , and 
(Sections B I) on the physical chemistry of mem- 
branes in relation to physiological science Lecture 
(Section D) by Mr Julian S Huxley on the plwsiology 
of development in the frog , and by Prof G Flliot 
Smith on the study of man 

Monday Septemlier 17 — Addresses by presidents 
of sections — A Prof J C McLennan on the origin 
of spectra , H Prof P F Newberry on Egypt as a 
held for anthropological research F Sir W H 
Beveridge, on unenmloyinent and population Dis- 
cussions (Sections L) on the delinquent child 
(Sections F L) on geography as a basis for a general 
science course Lecture (Section K) by Dr W L 
Balls on cotton 

Tuesdiy September 18 — Discussions (Sections G, 
L) on the teaching of dynamics (Sections K M) on 
virus diseases of plants and (Sections E, H) on the 
origin of domestic animals 

Delegates of the Corresponding Societies will meet 
on Thursday September 13, and on Tuesday Sep- 
tember 18 to discuss matters of common interest to 
the Societies and the Association The officers of the 
Conference of the Corresponding Societies are — 
President Prof H H Turner Vtce-President 
Prof P G H Boswell local Secretary Miss E 
Warhurst 

An exhibition of scientific apparatus is bemg organ- 
ised and will be held in the Central Technical School 
Leading scientific instrument and scientific apparatus 
makers will be represented and it is believed that 
this will be the most complete exhibition of its kind 
that has ever been held It will include the latest 
inventions in instruments and apparatus as well as 
charts and diagrams, and m order to make it 
thoroughly representative every section has been 
asked to submit ideas and suggestions 


International Union for Pure and Applied Chemistry 


CONFFRENCE AT CAMBRIDGE, JUNE I7-20 


^HE International Union for Pure and Applied 
* Chemistry will meet in Cambridge, at the 
mvitation of the Vice Chancellor of the University, 
on June 17- June 20, when about 150 delegates 
representmg more than thirty different countries, 
wul be present 

The maionty of the delegates are expected to 
arrive pn Saturday, June 16 On Sunday, June 17, 
there wnl be visits to colleges and other places of 
mterest in the afternoon In the evenmg there will 
be a reception of the delegates by Sir William Pope, 
president of the Union, and the British Federal 
Council, in the Arts School 

On Monday, June 18, in addition to the meetings 
of committees, a report by Prof J W McBam, 
on "The Natfire of Soap Solutions" will be pre- 
sented and discussed, Two recep^ons will be held 
on this day, one by the master of Gonville and 
Cams College and Mrs Anderson, and the other 
by the master of Sidney Sussex College and Mrs 
Weekes - ^ 


On Tuesday, June ^g, there wi^ be the usnal 
committee meetmgs, and m addition two reports 
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will be presented and discussed The first will be 
by Dr E K Rideal on Recent Developments in 
Contact Catalysis and the second by Ihrof J F 
Thorpe on ‘ New Aspects of lautomeiism " During 
the afternoon there will be a garden party m the 
gardens of Sidney Sussex College, and m the evenmg 
the annual banquet of the Union will be held m the 
Hall of Tniuty College 

On Wednesday, June 20, after the committee 
meetings Prof F Gowland Hopkins will present his 
report on " Chemical Mechanisms involved m the 
Oxidations which occur ui Living Tissues ’ 

At 4 p M the degree of Doctor of Science, honons 
causa, will be conferred on the following delegates 
Prof W D Bancroft, Cornell University , Prof 
E J Cohen, Umversity of Utrecht M A Haller 

r ndent of the Pans Academy of Saences , Prof 
Moureu, College de France Prof R Nasini, 
Umversity of Pisa , Prof Am6 Pictet, University of 
Geneva , and Prof F Swarts Umversity of Ghent 
The ceremony at the Senate House will be followed 
by a -reception by the Vice-Chancellor and Mrs 
Pearce m the FitzwiUiam Museum 
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Technical Chemistry at the 

experience gained by Sir James Walker m 
^ the manufacture of high explosives dunng the 
War strengthened his convictions as to the vital need 
for strong schools of chemistry in British universities, 
and led to the view that it might be possible to cater 
rather more directly for chemistry students aiming 
distinctly for industrial careers than was jmssible in 
Edinburgh at that time As a result the University 
instituted a department in technical chemistry to 
meet the needs of those students who desire definitely 
to prepare for the practice of chemistry in industry, 
and now proposes under a recently instituted ordi- 
nance to grant degrees of B Sc in technical chemistry 
leading to the Ph D and D Sc degrees 

In order to accommodate its ever - expanding 
scientific departments, the University recently ac- 
quired a site of 1 15 acres of agricultural land at 
Liberton on the southern outskirts of the city The 
chemistry department was the first to be given 
accommodation on the new site and in 1919 work 
was begun on a new chemistry building the first of 
the King’s Buildings of the University, which is now 
nearing completion In 1921 a portion of this new 
chemistry budding was set aside for the technical 
chemistry department, and laboratories were designed 
to meet its special needs 

To get a clear idea of the technical chemistry 
department it is advisable bnefly to survey the 
general building of which it forms a part The 
chemistry building consists of a two storey frontage 
looking towards the city, backed by ranges of single- 
storey rooms with some cellar accommodation 'The 
two storey portion contains physical chemistry labora- 
tories, staff rooms, hbrary and administrative offices 
Situated centrally behind this portion is a series of 
laboratories having the factory shed type of saw- 
tooth roof with north window lights stores and a 
number of lecture rooms with necessary service and 
museum rooms The lecture rooms are lighted by 
lanterns supported centrally over the ceilings, and 
an interesting and convenient feature of this lighting 
system is the provision of movable ceilings to the 
lanterns so that by the touch of a button at the 
lecture bench the ceiling can be lowered to cut off 
all light from the room for lantern projection pur 
poses Ventilation is effected by the passage of a 
gentle current of warmed fresh air across the rooms 
from front to back 1 he laboratories are very 
brightly lighted from above and there is no trouble 
anywhere with dark corners Even m winter there 
IS little demand for artificial light during the normal 
working day A ventilating fan in one wall of each 
laboratory near the roof is designed to keep the 
atmosphere fresh, though the provision of an open 
fume duct at each student's working place and at 
each evaporating and drying outfit ensures a reason- 
ably clean atmosphere under heavy working condi- 
tions 

Flanking the centrally situated laboratories and 
lecture rooms are corridors running the whole length 
of the building and giving access to senes of smaller 
rooms, which nin along the east and west fronts of 
the building These rooms are research laboratones, 
balance rooms etc 

The technical chemistrv department is situated at 
the south-east comer of the building, and apart from 
its laboratones has the advantages of lecture room 
dark room, stores balance room, etc , accommodation 
provided in the general scheme There are three 
larger and two smaller laboratories, with an adjoining 
workshop The larger rooms have north roof lights, 
and normal ventilation is secured by havmg some of 
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the windows capable of being opened Additional 
ventilation is available when necessary in a uralite 
fume duct, provided with openmgs closed by sliding 
doors, running along the back wall of the laboratones, 
and discharging to the atmosphere through a large- 
capacity Keith fan A bye pass connexion in the fan 
house enables this fume duct to be put in connexion 
with a Campbell fume ejector when required 

Ihe floors are of concrete, and slope to centrally 
situated gnd covered drains Further drainage 
accommodation is provided at intervals round the 
walla of the rooms 

A system of pipes traverses the walls of the labora 
tones at a mean height of 4 ft 6 in and tap and 
plug connexions are provided at frequent intervals 
so that each potential working space has at hand the 
following services — electric power and light cold 
and hot water steam, gas, compressed air, and 
vacuum 

Apart from cupboard and shelving accommodation 
provided as wall fixtures, there is no fixed furniture, 
but movable tables of various heights are available 
for use as occasions require 

Plant power units will be driven by their own 
motors in order to retain maximum flexibility, both 
as regards equipment and its grouping 

One laboratory is provided with a chimney into 
which are collected four sheet-iron dampered draught 
pipes serving as furnace flues Another room has 
a range of three superimposed platforms for use 
where a succession of reactions may require gravity 
feeds 

Of the smaller rooms one is fitted up on the Imes 
of the larger ones, while the other is designed more as 
an orthodox chemical research room Here, however, 
instead of providing fixed bench accommodation, 
light movable tables are supplied so that they may 
be arranged to suit the work in hand 

The technical chemistrv courses aim at provid- 
ing — 

1 A sound instruction in the principles of chemistry 

2 A study of the methods of translating chemical 
processes from the laboratory to the works, with 
special attention to the combustion of fuels 

3 Practice in such analyses as those of water, oils, 
and fuels 

4 Laboratory practice m fundamental operations 
such as filtration, evaporation, crystedlisation, drymg, 
electrolysis, furnace work, nitration sulphonation, 
fusion distillation, etc with small scale works plant 

5 A sufficient acquaintance with the elements of 
engmeenng practice for the following purposes 

(а) To enable men to co-operate intelligently and 

satisfactorily with an engineering staff 
concerned with the provision and workmg 
of large-scale plant 

(б) To make men more competent m handling 

large-scale operations, the success of whmn 
is largely dependent on the best use of 
mechanical and electrical appliances 
(c) To give facility m the mterpretation of plans 
and drawings and sufficient skill in drawing 
to be able to make workmg drawmgs eff 
/ simple plant parts and structures 

6 An insight into the methods of factory organisa- 
tion 

7 An acq^uamtance with methods of factory 
accountmg with the view of a proper understanding 
of costing processes 

8 When desired — and by special arrangejnent— 
detailed study of a particular chemical industry or 
group of jndustnes 
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The Electnc Charge of Colloids * 

By Prof H R Kruyt, University of Utrecht 


S INCE Hardy’s publication in 1900, the electric 
charge of the particles has been the central 
problem of colloid chemistry I propose to develop 
tins point of view for both suspensoids and eraulsoids, 
and indeed in the same manner for both types 
In 1907 Freundhch propounded his theory, ac 
cordmg to which the origin of the electric double 
layer was to be sought in a preferential adsorption 
of one of the ions of the liquid This theory was 
applicable to colloid particles with regard to the 
external phase, and to capillary electnc phenomena 
with regard to the moving liquid It gave a satis- 
factoiy explanation of many facts concerning the 
coa^lation of suspensoids and of the investigations 
of Pernn and Ehssafofl on electro-omosis of Kruyt 
on streaming potentials, and of Powis on cataphoresis 
Several problems of colloid chemistry could be 
elucidated by these investigations e g the irregular 
senes of flocculation, peptisation, etc Nevertheless 
this theory according to which the double layer 
IS built up only by ions coming from the external 
hquid so that the matenal of the solid wall does 
not take any part in the process, could not explain 
all the facts Especially the investigations on the 
alkaline sol of SnO„ cametl out by pupils of Zsigmondy 
make it obvious that in this case the inner side of 
the double layer is built up by stannate and not 
by hydroxyl ions 

1 he special conditions of the atoms at the periphery 
of a crystalline particle can account for the formation 
of a double layer, as hajans has pointed out Tor 
example, when a negative sol of AgBr is made from 
solutions of AgNO, and KBr with a slight excess 
of the latter, the Ag atoms in the crystal lattice are 
each surrounded by six Br atoms whereas an Ag 
atom at the crystal boundary is connected to hve 
only , thus it will attract a Br-ioii from the sur 
rounding liquid towards the vacant place This ion, 
however is accompanied by a K ion which will 
place itself near the attracted Br lon 1 hus the 
double layer is formed by the special selective 
attraction of the solid phase This tram of thought, 
when slightly modified holds too for a disperse 
amorphous phase According to Langmuir and 
Harkins, the molecules at a phase interface are 
oriented with their electrically polar parts towards 
the water , therefore the conditions are similar to 
those at the surface of a crystal lattice 

Has the electnc charge m the case of lyopbihc 
colloids, like the proteins the same capillary electric 
character as in that of the suspensoids ’ If not 
(and most physiologists consider it so), colloid 
chemistry is on the wrong track The behaviour 
of proteins is often explained as if they gave real 
solutions, electrolytically dissociated as amphoteric 
electrolytes, following Ostwald s law of dilution 
Kru5^ and De Jong have made investigations on 

1 Synop lA of 0 lecture delivered at the Univereitte^ of Lonuon Ivdin 
burgh, and Aberdeen in May 1933 


the sol of agar, the behaviour of which cannot 
possibly be interpreted in that way the agar being 
a carbohydrate though giving a typical Ijophilic 
colloid They pointed out that there is a consider 
able decrease of viscosity when small amounts of 
electrolytes are added the effect being a function 
only of the valency of the cation ]ust as is the case 
with suspensoids and capillary electric phenomena 
Ihis effect IS the electro viscous effect already 
predicted years ago by Hardy and thoroughly dis- 
cussed m the late von Smoliichowski’s last paper 
As the electnc charge of the agar particles has 
without any doubt, pist the same character as that 
of say a gold sol why should a gelatine sol have 
a charge of quite another origin Investigations in 
collaboration with different pupils (unpublished until 
now for the most part) have convinced me that 
with gelatin gl>cogcn, casein starch gum arable, 
and even with rubber m benzene, the capillary 
electric phenomena play the principal r 61 e and can 
account for the behaviour, which is often interpreted 
as if we were not dealing with colloids but with 
electrolytes in real solution 1 he influence, especially, 
of neutral salts can now be understood much better 
The only difference between suspensoids and 
emulsoids lies in the fact that the latter are hvdrated 
to a large extent, viscositv showing this fact clearly 
Water bound by hydration acts as a stabilising 
factor just as the electric charge docs The latter 

can be removed by electrolj tes as mentioned before, 
and the hydration by adding alrohol or acetone 
When hydration only is removed there remains a 
suspensoul with all the tvpica’ properties of such 
Salting out a protein is a combination of the removal 
of charge (according to the valency) and of hvdration 
(according to the lyotropic strength) Special experi- 
ments with agar h ive made this obv lous 

Dr Bungenbtrg de Jong has pointed out that the 
action of tanning agents like tannin is a mere 
dehydration, causing just the same effects as alcohol 
though by a very different mechanism 
As a general conclusion I wish to emphasise the 
view that the electnc charge of all colloids has the same 
origin, namely a capillary electric one The electric 
charge of suspensoids is their onlj stabilising factor, 
the emulsoids having a second in their hydration 
With both the way in which the double layer is 
built up IS not always independent of the material 
from which the particle is made with a gold sol, 
as well as with an agar sol the double layer behaves 
in perfect accord with the adsorption theory* of 
Freundhch With the sol of stannic oxide, as well 
as with a protein sol the ions of the molecules 
situated m the periphery of the particles play an 
important role in the constitution of the double 
layer 

The advantage of the train of thought developed 
here lies m the principle of umtv according to which 
colloid chemistry can be treated 


Plant Ecology 


I N “ Die Vegetationsverhaltnisse der Gnmselgegend 
im Gebict der zukunftigen Stauseen ” (Bern, 
Wyss Erben, fr 8) Dr Eduard Frey records the 
cdiarecter of the vegetation of an area which will 
soon be submerged m connexion with a water-power 
schepie in the upper Aare The area is of special 
int^est m affording a umque opportunity for study- 
ing the colonisation of naked sihccOus rock and 
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broken soil exposed by the prolonged retreat of the 
glaciers Dr Frey describes m detail the physical 
characters of the district and the statics of the 
different plant associations, and also traces the 
succession of plant life from the original colonisation 
of unoccupied rock and debns by lichens and mos^ 
to the ultimate condition in which vascular plaitts 
are mainly concerned He remarks on the crowding 
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in a very narrow space at the edge of the glacier of 
diSerent plants and plant societies Compared with 
the Bemma, the flora of the Grimsel is poor in number 
of species, a fact due primarily to the uniform 
character of the mineral which forms the basis of 
the soil The general features of the distnct and 
its vegetation are illustrated by nine very good 
photographic plates 

Dr Mano Jhggbs study of the vegetation of the 
Maggia delta ( II delta della Maggia e la sua vegeta- 
zione,” Rascher, ZUnch, fr 7) on Lake Maggiore, 
between Ixicarno and Ascona, deals with a fluctuatmg 
low-lying area just above water-level, or periodically 
or permanently submerged The writer describes 
the general character of the delta and its recent 
transformations, as well as the climatic conditions 
m relation to the vegetation He pves an account 
of the plant associations at the diflerent levels and 
also a complete systematic list of Jhe species and 
their distribution m the area The work is illustrated 
by a coloured phyto geographical map and a section 
in profile 

A widely differing area forms the subject of a 
communication by Rolf Nordhagen (" Vegetations- 
studien auf der Insel Utsire im westlichen Nor- 
wegen ’ , Bergens Museums Aarbok, 1920-21, Hefte 
I) who gives an account of the vegetation, with the 
constituent plant-associations and a list of the 
species, of a small isolated island, about 614 square 
kilometres in area, off the west coast of Norway 
The flora of the island bears a strong resemblance 
to that of the Faroe Islands, though unlike the Faroes, 
it has no high lands, the hig^hest pomt bemg only 
80 metres above sea level The value of the work 
is enhanced by a large number of photographically 
produced text-bloCks 


University and Educational Intelligence 
Cambridge — Mr H M Fox, Gonville and Cams 
College has been appointed demonstrator of com- 
parative anatomy The following members of the 
staff of the Solar Phjrsics Observatoiy have been 
reappointed for five years Messrs C T R Wilson, 
Sidney Sussex College F E Baxandall, C P Butler, 
and W Moss 

The Committee for Geodesy and Geodynamics re- 
ports that funds have now been secured for the erection 
of a small building for practical work near the Ob- 
servatory It IS expected to be ready early m July 
A grant of 200I has been made bv the Royal Society 
from the Caird Fund towards the purchase of pen- 
dulum apparatus for research purposes A pair of 
transit mstruments, an astronomical clock and a 
twelve mch theodolite have been presented to the 
School of Geodew by the Surveyor General of the 
Tngonometrical Survey of India, with the approval 
of the Government of India , and other valuable loans 
end presents have been received 

Prof Nils Bohr has been proposed as an honorary 
member of the Cambridge Philosophical Society on 
the occasion of his receiving an honorary degree from 
the University 

London — ^The following doctorates have been 
awarded — Ph D »n Science Mr L G F DoUey 

S niversity College for a thesis entitled " The 
mpressibilities of Bmary Gas Mixtures " , and 
Vidya Sugar Pun (King’s College) for a thesis entitled 
" Studies in Altematmg Current Electrolysis ’* 

The chairman (the Rt Hon the Viscount Chelms- 
ford) and members of University College cpmmittee, 
the Provost and members of the academic staff, will 
hold a reception at the College on Saturday, July 7 
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The new anatomy building and the extensions of the 
physiology and engineering departments will be open 
to insiMction 

Manchester — The award of the degree of D Sc 
has been recommended to Mr J C Duff for a thesis 
on " Complex Metallic Ammines,” and to Mr W F 
Rawlmson for papers dealing with X-ray spectra and 
with the properties of supersomc waves in water 

Mr W H Dearden has been elected Hadfield 
research scholar in metallography This is the first 
award of the scholarship, which was instituted last 
year by Sir Robert Hadfield on the occasion of the 
inauguration of the Mctallographic Institute n-t 
Stockholm The scholarship is tenable at thn 
Institute and the scholar works under the direction 
of Prof Benedicks Mr Dearden was a student of 
the Department of Metallurgy, 1919-22, and being 
head of his year in the Final Examination was 
awarded a graduate scholarship During the past 
session he has earned out research on the causes of 
the failure of manganese bronze as a result of the 
attack of solders 

Oxford — The annual report of the Savilian pro- 
fessor of astronomy. Prof H H Turner was presented 
to Convocation on June 5 Reference is made in the 
report to the seismological work done at the observa- 
tory, especially on the determination of the depth at 
which earthquakes take place and on the various 
penodicities which have been found in the recurrence 
of earthquakes notabl> one of about four years 
which seems to be connected with a change in the 
earths intenor In this department I^of Turner 
has received much assistance from Mr J S Hughes, 
of New College, whose services have been made 
possible by the financial help of Dr J E Crombie, 
of Aberdeen Voluntary work on the Vatican Zones 
of the Astrographic Catalogue has been given by 
Messrs F Sargent, A Burnet, and C Martin Dr 
Fothenngham has lectured on ancient clixonology, 
and has published papers on the Visibility of me 
lunar crescent and on a correction of the secular 
acceleration of the moon's mean motion as deter- 
mmed from occultations and conjunctions m the 
Almagest Mr F A Bellamy has continued his 
general supervision of the observatory as first assist- 
ant, and has published a paper on faint stars with 
large proper motions on plates of the Oxford Astro- 
graphic Catalogue Miss E F Bellamy has con- 
tinued her revision of the Vatican Zones of the 
Catalogue 

At the ensumg Enwenia it will be proposed to 
confer the degree of D Sc on Sir Ernest Rutherford 
and on Prof Louis Lapicque, professor of physiology 
in the University of Pans 


The University of Geneva has conferred the degree 
of doctor honons causa on Prof A C Seward, pro- 
fessor of botany in the Umversity of Cambridge, and 
on Mr Douglas W Freshfield 
Applications are invited by the Imperial Collie 
of Science and Technology for the Henry George 
Plimmer fellowship in pathology Candidates must 
be qualified to undertake researm in morbid anatomy, 
histological anatomy, chemical pathology, proto- ' 
zoology, bactenology, and allied subjects m eiih^ 
zoology or medicine or botany Ftirmer particulars 
can be obtamed from the Rector of the' CoQ^e,, 
South Kensington, S W 7. The latest date for me 
receipt of applications is June 25. * 

The Imperial Education Conference, which -Witt 
open on Jnne 25 at the Board ’‘of Educst^ ahd 
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m s6sa(Gtt July 6 is the second conference 
V m kind thst fitst having been held m 1911 The 
Milef ojt the imperial General Staff convened an 
Etapenal education conference in 1919 but this was 
dituted to the discussion of problems which had 
presented themselves to the Imperial Education 
Committee^ War Office as a result of the experience 
gamed m the working of the educational schemes 
within the British Army and the Forces of the 
J>ominions Most of the discussions at the coming 
conference will take place in private but there will be 
public (evenmgl sessions on June 26 June 27 md 
July 3 dcvotM to mfant education the boy scout 
imd girl guide movements and The Island and the 
Empire ^ (paper by Sir Charles I ucas) respectively 
Educational films will be exhibited at the Central 
'flail Westminster on July 5 and an exhibition of 
the work of elementary schools and training colleges 
in England will be oj^ned by the president of the 
Board of Education on June 25 No public official 
announcement has been made by the Board of the 
subjects to be dealt with m the course of the private 
discussions 

The International Federation of University Women 
sends us a pamphlet (Occasional Paper No 2) con 
taimng inter aha anarticleby Prof Knstine Bonnevie 
of the University of Christiania on the work of the 
League of Nations Committee on Intellectual Co 
operation of which she is a member Prof Bonnevie 
IS of opimon that the most fruitful field for intellectual 
co-opcration will be found m bibliography and she 
notes that a special committee is investigating systems 
of cataloguing and other questions with the view of 
fadhtatmg co operation between libraries of different 
countries Another special committee is studying 
exchanges of professors and students equivalence of 
studies degrees and diplomas and the establishment 
of international scholarship funds and international 
hohday courses Information is also being collected 
about the condition of intellectual life and the 
conditions of life for intellectual workers (typically 
umverslty professors and artists) in various countries 
Particulars are given of the Federation s campaign 
ftw raising funds for the acquisition of Crosby Hall 
as part of an international university women s 
residential club house 

TSe April number of The University Bulletin 
issued by the Association of University Teachers 
contains some interesting statistics of salaries of 
teachers in the English provincial universities 15 of 
the London colleges the Welsh colleges and 4 other 
htlzversity colleges From these statistics the follow 
h tpg mean salaries of full time teachers have been 
clJoalated of 478 professors 933/ 970 assistant 

■* {lessors readers and lecturers 450! 548 assistant 

lecturers and demonstrators 299/ Another table 
Resigned to indicate the extent of the hardship 
•talfertd by university teachers who have spent some 
m school teaching through those years not 
i towards pension brmgs out the fact that m 

la uidversities aiid umversity colleges 175 teachers 
K have had 1446 years' of school service while in some 

many as one third of the teachers have taught m 
i>echocds Steps are hejng taken to raltivate relations 
- with teachik^ in universities in the Pommions Over 
and in the*" United Stat« It is stated that 
iuuVemty tpachera associatdbns already exist for 
SiimtE Afnca Australia Melbourne Queensland 
,'^est Australia, aUiLTainnania sffid that others are 
esralected for Manitoba Saskatchewan Attelaide 
Bwfney, Hepg-Kong. Thte .American Aksoda 
ipi j^^eni^ aces 180 tns^tnjuon^ in the 

ml 
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Royal Society June 7 — Sir Charles Sherrington and 
E G T Liddell Stimulus rhythm in reflex tetanic 
contraction — K N Moss Some effects of high air 
temperatures and muscular exertion upon colliers 
The mean daily energy value of the food consumed 
b> the colliers mtestigated was 4712 calories Men 
working m hot mines consume more food and a larger 
proportion of salted food than men in cool mines 

S en consumption per minute in various kinds of 
at the face by an efficient collier vanes from 
about 1300 c c to 2000 c c In persons not acchma 
tised to heat the maximum amount of sweat lost per 
hour IS about i 4 lbs whereas m a collier accustomed 
to work m a hot place the maximum loss was lbs 
The sweat contvins about o 2 per cent of chlonde 
and the loss oi chlonde during a shift is very con 
siderable A group of symptoms known to the men 
as miners cramp or stokers cramp is referred to 
water poisoning brought about by the combmation 
of great loss of chloride by sweating excessive 
drinking of water ind temporary paralysis of renal 
excretion — F A f Crew The significance of an 
anchondroplasia like condition met with m cattle 
Dexter cattle are remarkable for their bodily con 
formation They produce four classes of calves m 
such proportions as 1 1 suggest that the Dexter itself 
IS i di hybrid m respect of its cliaracters — coat 
colour and bodily conf rmation A proportion of 
these calves are still born and characteristically 
deformed presenting certain constant features simu 
lating closely those which constitute the condition of 
anchondroplasia in the human The proportions in 
which these monstrous calves occur suggest that the 
bull dog calf results from the action of comple 
mentary lethal factors which are amphfying factirs 
producing an exaggerated form of the Dexter chir 
actensation The pituifciry thyroid and adrenals 
ire abnormal The lethal factor in this case is 
probably such as affects the functioning of the 
pituitary It may be possible to ei-adicate the 
' bull dog calf by breeding methods 

Physical Society May 25 — Dr Alexander Russell 
in the chair — C H Lees and J E Calthroo The 
effect of torsion on the thermal and electrical con 
ductivities of metals A method is described of 
measunng the effect of twisting on the thermal con 
ductmty of a wire In each of the steel alumimura 
copper and lead wires tested the twist decreases the 
conductivity along the wire by a small amount which 
IS approximately proportional to the square of the 
twist per unit length The change of electrical 
conductivity is in general less than the change of 
thermal conductivity but is also approximately 
proportional t > the square of the twist per unit length 
A Rosen The use of the Wien bridge for the measure 
ment of the losses m dielectrics at high volt^es with 
special reference to electnc cables One difficulty m 
the application of large potential differences to a 
bridge is the effect on the arm which has to with 
stand the high voltage In the arrangements due 
to Monasch and Scliermg this arm is the known con 
denser m the bridge used by the author the voltage 
» applied to the tatio coils The errors introduced 
by earth impedance are eliminated by using the 
Wagner auxiliary bridge Measurements can be 
made on cables and the use of the double bridge m 
determmlng the wire to wire and wire to 
aiheath losses in a multi-coro cable » described 
Corrections due to imperfections of Bie bpdge arms 
and a SimE^e quantitative theory of the double badge 
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are given — C R Darling An experiment on the 
production of an intermittent pressure by boiling 
water If a glass tube, open at both ends, and of 
about 5 mm bore, be stood in a beaker of boiling 
water, steam bubbles form at the pomt of contact, 
causing the water to rise m the tube The column 
of water sinks after a time and then rises agam, the 
rising and falling occurring at irregular intervals If 
however, the tube be narrowed to about i mm near 
the top of the water and widened out considerably 
just above the water surface, the action becomes 
regular The water is apparently superheated at the 
points of contact of the tube and beaker so that the 
steam produced can sustam a higher pressure of 
water When tlie water reaches the widened part 
it IS cooled and increases m density until the extra 
steam pressure at the bottom of the tube is overcome, 
when it discharges completely The capillary bore 
slows down the rate of flow in both directions A 
separating funnel with open tap and short stem is 
well suited to the expenment The arrangement 
constitutes a simple heat engine with source and 
sink automatically passing through a regular cycle 
of operations — N Vv McLachlan A novel instru- 
ment for recording wireless signals The device 
consists essentially of a drum of Swedish iron with 
an annular recess in which arc situated coils of hne 
wire, the ends of the toils being connected to corre- 
sponding slip rings The periphery of the drum is 
faced with cast-iron rings A small steel shoe rides 
on the rings and side play is prevented by a brass 
guide-piece with a projection which fits into tlie 
annular recess At each end of the guide-piece a 
hook IS formed, and one of the hooks is connected by 
a light rod to a duralumin lever pivoted to turn in a 
horizontal plane A silver syphon passes through 
the lever and rests lightly on a moving paper tape 
The drum is revolved by a small electric motor and 
when a current flows in one of the coils the shoe is 
attracted to the drum and a large pull is required 
to prevent relative motion of the two This pull 
actuates the syphon-lever mechanism which can be 
u^sed to show the dots and dashes of the Morse code 
The instrument is extremely sensitive and will work 
at a speed of 150 words a minute with a current of 
25 micro-amperes 

Edinburgh 

Royal Society of Edinburgh, May 21 — Prof F O 
Bower president m the chair — A P Laurie An 
interesting property of the water molecule On a 
modification of Langmuir s theory of chemical com- 
bination, namely, that the two nearest magnetons of 
two approaching atoms, forming the I^ngmuir pair, 
move outwards laterally m opposite directions, thus 
binding the two atoms together as one common 
molecule, a water molecule has four external mag 
netons, m addition to the four which are attachmg 
the two hydrogen nuclei This molecule can, there- 
fore form groups combining one with another 
to give hollow shells or rmgs which have the pro- 
perty, peculiar to water alone, of havmg no external 
magnetons In the same way the hydrates formed 
by combmmg water with a molecule or ion have no 
external magnetons, the result being the formation 
in solution of molecular groups, which may be 
regarded as chemically neutral to each other They 
can account for the properties of water solutions of 
salts, resulting m their obeymg the gas laws in dilute 
solutions and also for the pkrt played by water as 
the only possible medium for organic hfe — H Stanley 
Alien A static model of the hydrogen molecule A 
theory of the constitution of molecules is developed 
on the basis of the ‘ quantum force ’ mtroduced by 
NO. 2798, VOL. ni] V 


Langmuir with the view of securing a stktic model 
of the hydrogen atom It is here assumed that the 
“ quantum force ’* which, hke the repulsive force 
employed by Sir J J Thomson in the same problem, 
vanes inversely as the cube of the distance, is a 
repulsion or an attraction accordmg to the sign of 
the electneal charges between which the force acts 
On this assumption a hydrogen molecule is possible, 
having many of the properties of the molecule 
imagined by Bohr but with the electrons at rest 
relatively to the hydrogen nuclei Vanous configura- 
tions of equilibnum are theoretically possible, but 
not all of these are stable The calculated lomsation 
potentials are in moderately good agreement with 
the expenmental results Though the numencal 
values may need modification, it is now possible to 
postulate a hydrogen molecule in which the electrons 
are at rest instead of m orbital motion The prin- 
ciples may be applied to more complex atomic and 
molecular systems — Henry Briggs and John Mallinson 
Further tests upon metal Dewar flasks intended to 
hold liquid air The pressure in the vacuous envelope 
was obtained by direct measurement, and a series of 
results are given for British- and German-made flasks 
of different kinds Radiation is by far the chief 
source of heat transfer in a flask holding liquid air, 
and further imjirovement is to be sought only by 
better attention to the polished surfaces Losses by 
conduction down tlie neck and (unless the vacuum 
has much deteriorated) by conduction across the 
vacuous space are generally relatively small m 
amount The charcoal used makes it unnecessary to 
evacuate by pumping to a pressure of less than o i 
or o 2 mm of mercury 

Shfffield 

Society of GUsi Technology (at University College, 
London), May 16 — Prof WES Turner, president, 
in the chair — F Twyman and F Simeon On the 
refractive index changes m optical glass occasioned 
by chilling and tempenng Chilhng dense barium 
crown and borosihcate crown glasses may lower the 
refractive index by as much as o 004 and 0 0013 
respectively This lowenng of refractive index can 
be removed by heating to a temperature and for a 
length of time which have been ascertained m certain 
cases A want of homogeneity can be produced by 
mouldmg, owmg to surface chilling, which requires 
for Its removal a longer mamtenance at the high 
temperature than would suffice to remove elastic 
stress from a homogeneous sample — V Stott Notes 
on burettes Accurate readings can be obtamed 
much more quickly by using a long emptymg time 
and a short drainage than by using a short emptymg 
time and a correspondingly longer dramage time 
The errors occurring through using a burette cah- 
brated for a certain delivery time, with a jet which 

e a different delivery tunc are, m some cases, too 
to be negligible — A Ferguson A new method 
of glass-melting The process consists of employing 
a cone or column of whirling gases at 1800° C , into the 
vortex of which batch ground to a 60-mesh standard is 
dnbbled at the rate of two pounds per second , the 
carbon dioxide of the lunespar and soda ash is first 
driven off in a preheater, so that the work of the 
furnace is only to raise the temperature from 850“ C 
to 1350° C instead of from 20® C All reactions 
necessary to form glass molecules take place in a 
gas at least two million times less viscous than tank 
metal— S English Natural sallraianite as a gflass 
refractory This material possesses properties of 
considerable value to glass-makers Test pieces were 
made up by mixmg 100 parts of sieved siUimamte 
with loparts of finety ground ball clay , suith a mixture 
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<satr he made mto slabs and pressed mto crucibles if 
care IS taken m workmg it 

Dublin 

Royal Irish Academy May a8 — Prof Sydney 
Young president in the chair — J J Drumm The 
constitution of catechin Part I Ilenzopyrmol silts 
are prepared from catechin of a type closely allied to 
the anthocyanidms Von Kostancckis coumarane 
formula for catechin is no longer tenable A O 
Perkin s chromane formula with slight modifications 
IS again put forward 

Royal Dublin Society May 2g — Prof J A Scott 
in the chair — Rev H C Browne A simi le from of 
photographic depth chart The chart consists of 
four concurrent lines and may conveniently lx. 
drawn on squared paper \ straight edge 1 iid my 
where across these lines intersects them in points 
which give respectively the stop diameter the neirest 
distance in focus the distance to be sh irply focussed 
on and the furthest distance m focus The readings 
are all direct reciprocils being ivoided Ihrec 
sample charts were descrilie 1 ne suited for generil 
work a second especially idipted for the photogi iphy 
of small objects it short distances and on an enlarged 
scale lip to 12 or more di imeters ind i third intended 
for carrying in a photograpluc note book which 
tliough only 3j in x2lm in size gives cle tr readings 
for distances up to 6o feet nd stoji di imeters up to 
I 5 inches — T G Mason Ligneous zonation and 
die back in the lime ( C Urns me iica \ ai acida) in the 
West Indies Tangential bands cf parenchyma arc 
distnbuted in the wood in both normal lime tiee 
and in specimens affected with die back they 
originate during periods of rclitively great andity 
The wood from trees affected with die back exhibits 
considerable irregularity m the distributir n t f the 
parenchyma bands and the sectu ns suggest that the 
cambium had been exposed to sudden checks in its 
activity Rapid and repeated desiccation of the 
meristems may be an important factor in causing 
die back of the lime —I B Smyth On a problem itic 
structure in the Oldhamia R icks of Bray Head 
These rOcks consist of scattered tabular bodies o 3 
mm in thickness with rectilmcir outlines ind of 
variable size (average i 3 mm diameter) and shape 
lymg on a bedding plane of chlorite sencite shale 
Their composition differs from th it of the shale only 
by the greater proportion of chlorite A considerable 
number of the bodies are lozenge shaped They may 
be crushed pseudomorphs of crystals 

Paris 

Academy of Sciences May 22 — M Albin Haller in 
the chair The president announced the death of 
M de Freycinet Free Academician — ’A Vayssiire 
The characters suitable for classifying the gasteropods 
of the family of the Cypraeideas These h ive hitherto 
been mainly classified according to the character of 
the shell and this is shown to be msnfhcient •— M 
Ptitssier An account of the formation of a new 
volcanic island south of Poulo Cdcir de Mer Plans 
of the island and crater together with a chart show 
ing soundings round the new island are given — Paul 
Livy A function il operation generalismg the 
derivation of mon integral order — P Zervos Some 
transformations of parti U difierential equations — 
A Guillet The rapid and precise measurement of 
the frequency of rotation of the shaft of a motor by 
th© stroboscopic method A description of th© 
construction and use of an improved form of stretclied 
Wire stroboscope — -M Dumanots The utilisation (m 
a motor) of a mixture of lamp oil and aldohol con 
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taming a high percentage of the latter A mixture 
of alcohol (70 jper cent ) and kerosene (30 per cent ) 
was successfully used to replace petrol in a motor 
car the car was run on this mixture (after suitably 
modifying the carburettor) from Pans to Toulouse 
450 miles without trouble — Jean Durand Contnbu 
tion to the study of methods of testing foundry 
iron — Albert Bszm The hovering flight of birds 
flights without motor m undulating winds — M 
Auric Demonstration of Stef in s law — A Leduc 
The loop of J Thomson and the new equation of 
state of gases — E Brylinski The propagation of 
maint lined tlectromagnetic waves along an iron wire 
Remarks on a recent communic ition of M G Laville 
on the same subject -J Rossignol Researches on 
the c ithode phosphorescence of the ruby An 
examination of the influence of the velocity of tlie 
stimulating c itlif die electrons on the law of decrease 
of phosphorescence of the ruby with time Synthetic 
rubies were employed with percentages ot chre mic 
( xide varying between o i per cent and 10 per cent 
Curvts for one ruby are given sh iwing the relation 
between the intensity of ph isphoresence voltage of 
the poles of the cithodc tube and fall of mtensity 
with the time Mile Irdne Curie An arrangement 
for measuring str mg u msations due t > the a rays 
The principle of the methc d ons sts m utilising for 
the ionisation current only v traction of the a rays 
This portion is allowed to escape thiough sectors m a 
brass cov r and the latio of reduction which i in bo 
varied mav be as high as ts’dn M Volmar The 
iction of light on the tartar emetics Tartrates of 
the type CO, H ( H(OH) CHU(RO) GO, K in which 
R m ly be antimony arsenic or bismuth ire docom 
posed by ultra \ 1 ilet light g is being evolved (carbon 
dioxide carbon monoxide and hydrogen and hydro 
carbons in the case ot antimony) and metal 
deposited Double tartrates if copper and of iron 
ire also changed by exposure ti light of shirt 
wive length — Albert Noyes jun The photo 
chemical decomposition of solid bodies A Bigot 
Kaolins days etc Colloidal plasticity hxperi 
ments on baking clay briquettes prepared m different 
ways compression of dry powder compression of 
slightly moistened powder reduction to plastic state 
with water The colloids pUy an important part m 
the results of firing ceramic materi ils — T Zambomni 
Thorium molybdate 1h(Mo04), An iccount of the 
mode of preparation crystal form and molecular 
volume of thorium molybdate Pierre Johbois md 
Iherre Lefebvre Baking of plaster of Pans and 
its preservation m moist air Plaster of P ins which 
has been dehydrated at temperatures between 150° 
and 300" C rapidly absorbs water vapour from 
saturated air if the dchydratioA temperature has 
been above 400" C the rate of absorption of water 
vapour IS very slow — F Diinert tnd h Wanden- 
bulcke The estimation of silica m water The 
method suggested is based on the colour developed 
by the addition of ammonium molybdate and dilute 
sulphunc acid utilismg a standard solution of picric 
acid as a colour standard — Max and Michel Polo 
novski Etheserolene — Ch Mauguin The arrange 
ment of the atoms in crystals of cinnabar The results 
of an X ray study of cinnabar crystals - Mile 
Gertrude Weber The limit between the Daman and 
the Maestnchtian in tlie Cnmea — L Vegard The 
constitution of the upper layers of the atmosphere 
In a previous communication on the spectrum of the 
aurora borealis it has been shown th.it nitrogen is the 
dommatmg element at the upper hmit of the itmo 
sphere It is probable that the nitrogen is solidified 
m the form of small crystals and that this nitrwcn 
dust IS charged electrically by the photoelectric effect 
of the solar radiation — Henn Coupin Remarks on. 



the locomotion of the Oscillatona — Colin and H 
BeWal The supposed reserve doxtnns of Mono 
cotyledons A revision of the work of Lecletc dtt 
Sablon (1898-1890) The bulb of Hyactnthus onent 
alts contains no dextrin the reserve carbohydrates 
consist of starch and a soluble levulosan only — R de 
Litardiire Remarks on the fixation of Merkel s 
hquid and on certain so called nuclear structures 
provoked by fixing reagents with osmic acid base 
An adverse criticism of the results of Overton on the 
somatic kinesis in Podophyllum peltatum with special 
reference to the action of various fixing fluids — 
Raphael Dubois The toxicity of copper with respect 
to moulds Remarking on a recent communication 
by M and Mme Villedieu on the non toxic action of 
copper on moulds the author directs attention to the 
fact that he arrived at a similar conclusion m 1890 
An explanation of the undoubted beneficial effects of 
coppier suspensions m fightmg mould in the vine and 
other plants has still to be found and it is suggested 
that since it has been shown that salts of copper may 
act both as oxydase and peroxydase this may be 
the cause of the observed beneficial action — Jivom 
Georgivitch New researches on the Goloubatz fly 
From the heads of this fly a poisonous substance can 
be extracted by either water alcohol chloroform or 
ether and injections of this material proved rapidly 
fatal to guinea pigs rabbits and white mice Losses 
of cattle through the ravages of this fly have been 
unusually heavy this year in Serbia Roumania and 
Bulgana — ^Alfred Maubert Ldon Jalouatre and Pierre 
Lemay The influence of thorium X on the catalase 
of the hver Thorium X acts on catalase from the 
hver stimulating In small doses and paralysing m 
large doses The action is due to the a radiation — 
Rend Jeannel The origin of the entomological 
fauna of the Carpathians and of the Bihor mountains 
— Pierre Letne A new appearance of TtucoUrmes 
luctfugus A Strehtzu in the hot house of the 
Natural History Museum at Paris has been found to 
have been senously attacked by this ant — Alphonse 
Labbd The genesis of the ncmato cysts of the 
nudibranchs 

Calcutta 

Asiatic Society of Bengal May 2 — B Prashad 
Observations on the luminosity of some animals m 
the Gangetic Delta Notes on the vanous methods 
of the production of light by different animals are 
given — ^N Annandale Plant and animal designs m 
the mural decorations of an Unya village The 
designs discussed are painted on the walls of houses 
on an island m the Cmilka I^ke They are mostly 
of a very simple nature consisting of outbnes in 
white chalk on a red background The plants or 
parts of plants most commonly representea are the 
maize the cocoanut the sola plant and the kadumba 
flower the animals — duclra peacocks and fish 
The last are always represented in pairs forming a 
well known Indian symbol Other symbols such as 
the footprmts of Krishna are combined with the 
plant designs — Johan van Manen on the 44th 
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University and Secondary Education 

A r the hrcdk of gauge betw cen school and univ ersity 
some contusion and loss of time must be expected 
m a country where both systems tre not subject to tlie 
(ontrol of a state department, and will be cxtessive 
unless the responsible luthorities on both sides are 
m general arrord as to aims and primiples In 
I'ngland the Board of Ldutalion has, during the past 
twenty years, worked steadily for such an ai 1 ord and 
has provided mai hinery, such as the Secondary School 
I* xaminations ( ounnl, for making it elTcrtiy e The 
report of the Committee on Natural Science in 1 dura- 
tion helped to focus attention on the subject 
This Committee held that it is desirable on edura- 
tion.U and other grounds that boys who intend to pass 
on to a uniyersity^ should, as a rule, remain at si hool up 
to the age of j8 , that a gential coursi, whirh should 
include s< lencc work planned as a self-rontamcd course 
of physics and chemistry with some study of plant and 
animal life, should be lomplcted normally iliout the 
age of 16, ivlien the birst School I xaminalion should 
be taken this should be followed by two years of 
adyanred woik at school during whu h those specialising 
in si lencc should < ontinue some literary study and those 
spceiahsing in literary study should gue some time to 
scicni e work 1 hen the universities should adopt such 
an examination as the first Si hool Lxaniination as 
the nonnal test for entrance, with such limitations or 
amphfii ations as they may find necessary , e g “ credit ” 
m a certain number of subjects or sonu measure of 
sucicss in the Second 1 xammation It was also con- 
sidered most important that umy c rsity degree courses 
in pure suence should be so arranged that students 
who eome well prepared from sci ondary schools should 
not he put l).iek to do elementary work 
Tilt dovi tailing (without wasteful oveilapping) of 
two years of specialised study m the sei ondary school 
with the hrst year of univcisity woik presents certain 
dithcultics 1 ndeiyounng to guard against the mis- 
handling of these fhIhculUts, the Committee points out 
tint It IS undesirihlc that work of pupils between 
16 and r8 should be disturbed by haying to prepare for 
.an exammation (lor example, the Uniy ersity Inter- 
mediate) not primarily designed to meet school needs , 
candidates m a Second School 1 xammation yvho do 
satisfactory work m any of the subjects required for 
the Intermediate should, therefore, be exempted from 
further examination in these subjects This warning 
is emphasised m bir f redone Kenyon’s report of 
conferences on secondary ind university edui ation 
between the Council for llumanistu Studies and the 
(onjoint Board of Scientific Societies The following 
resolution was passed by the conference 
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“ A dear distinction tn kind between the first-year 
studies of a university in any faculty and the upper- 
form studies of a school is a fundamental principle of 
education A school year should, therefore, m no case 
be reckoned as the equivalent of a university year, and 
the practice of allowmg pupils to present themselves 
for a university exammation, beyond the matriculation, 
before or upon entrance to a uiTiversity is to be 
deprecated as confusing the educational functions of 
school and university and leading to an mappropnate 
type of teaching at both ” 

In the best secondary schools the science work is 
really on as high a plane in every respect as that done 
m the first > ear at some of the universities, and the staffs 
are just as well qualified Pupils from such schools 
should be able to obtam exemption from the whole of 
the Intermediate exammation m other cases partial 
exemption is valuable as mmimismg the university 
student’s pre-occupation with the busmess of prepaiing 
for exammation But the introduction of advanced 
courses in secondary schools ought not to be allowed 
to obscure the prmciple that work in those schools 
should be based on the mastery of fundamentals 
‘ As to the results of neglcctmg this prmciple, a useful 
lesson may be learnt from the recent history of 
education m the United States, as mterpreted by the 
president of the Carnegie Foundation for the Advance- 
ment of Teaching m his report for 1921-22 This indi- 
cates such confusion of aims and principles and, m con- 
sequence, waste, that by correlation and simphfication 
of curricula the normal aggregate duration of studies m 
the elementary and secondary schools and the college 
of liberal arts could be reduced with great advantage 
to all concerned from 16 years to 12 
The typical American secondary school, known as 
the high school, was formerly called the “ People’s 
College,” and gave an intellectual trammg quite com- 
parable with that provided m the authentic college, 
which was itself little more than a secondary school 
The courses were on parallel lines and were such as 
were deemed suitable respectively for pupils destmed 
for trade and industrial occupations and for those who 
would enter the learned professions From bemg 
parallel the high school by degrees became anterior to 
the college course Hypnotised on one hand by the 
social prestige of the college for which it came to serve 
as a vestibule, and driven, on the other, to cater for 
the needs of pupils who ought to have been m trade 
schools, the high school became mvolved m an attempt 
to teach somethmg of everything from typewntmg to 
psy chology Meanwhile the colleges, although assummg 
some of the functions of the university, conUnued to 
give durmg the first two years of the college course 
what was really secondary education Surveymg the 
situation with special reference to the rate of mcrease, 
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lately accelerated m the cost of education, the report 
deplores the results of the so-called ennehment of the 
secondary school cumculum 

“The high school of to-day has been transformed 
from a distmctively intellectual agency mto one that 
offers mstruction concerning every field of human 
knowledge, and assumes to provide trammg for every 
vocation and profession In the process the notions 
of smeenty and thoroughness m education have been 
displaced The stril^g characteristic of our schools 
under the process of enrichment of the curriculum is ? 
superficiality The total result is to presept educa- 
tion and to present technical trammg as ends to Oe 
gained by superficial means It would be difficult to 
find a ^aduate of our undergraduate colleges who 
knows his native language, who has read the books, 
or who has done the thmkmg, of the youth of eighteen 
who graduates from a German gymnasium, from a 
French Lyc^c, or from an English Public School hke 
Eton or Harrow He knows almost nothing of 
mtellectual disciplme, and is neither able nor m the 
mood to bend himself heartily and effectively to a 
sharp mtellectual task ” 

It IS mterestmg to compare with this the notes 
written eighteen years ago by Mr A C Benson, after 
twenty years’ experience of teachmg at Eton, on the 
system then prevalent ip English secondary schools 
and colleges 

“We send out so many boys not only without 
intellectual life, but not even capable of humble use- 
fulness they have not had time to read any 

English to speak of I would raise the standards 
of simple education, and force boys to show that they 
arc workmg honestly a few subjects thoroughly 
taught are infinitely better than a large number of 
subjects flabbily taught It is difficult to imagme 
a condition of greater vacuity than that m which a 
man leaves the university after takmg a pass degree 
The education is of a contemptible, smattermg 
kmd , It IS really no education at all It gives no 
gnp, or vigour or stimulus ” 

Since then this critic’s conception of the pnnciples 
and aims of secondary education have been widely 
adopted, and it is owing to the consequent improvement 
of British secondary school teachmg that it can so well 
bear companson with the American system, which seems 
to be now afiheted with some of the former vices of the 
Bntish But It would be a mistake to assume that these 
vices have been eradicated completely and forever from 
the Bntish system They have their roots m human 
nature, and we must be on the alert to detect their 
revival It is certam that attempts to give effect to the 
recent recommendation of the Consultative Committee 
of the Board of Education that a more promment place 
m the ordmary curnculum should be assigned to esthete 
subjects will entail conditions favourable to precisely 
that illusive “ enrichment ” of the cumculum which 
has had such unfortunate results m America The 
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recommendation Itself is well founded and, given 
teachers capable of an adequate conception of the 
meanbg of art, whose aesthetic faculties have been 
adequately cultivated, nothing but good can result 
from Its adoption, but circumspection is needed , art, 
like religion, is caught rather than learned 
In the February number of the United States publica- 
tion School Life appears a somewhat detailed destrip 
tion of a type of school organisation adopted by certam 
“ progressive " city school boards, notably m Detroit, 
Pittsburgh, and Akron, with the object of providmg the 
varied cumculum and instruction by speciahst teachers 
now generally demanded, while keeping expenses within 
reasonable bounds The pupils spend half of each day 
in ordmary class-rooms or “ home-rooms,” where they 
are taught formal subjects — reading, writmg, arith- 
metic, formal language, hj giene, and history— and the 
other half m special rooms or laboratones where they 
are taught by specialist teachers of science, art, music, 
literature, manual trammg or shop work, domestic 
science, etc One of these rooms called the auditorium 
IS devoted to co-ordmatmg all other work bv dramatisa- 
tions and other modes of expression, vocational guid- 
ance, and various devices for preparmg pupils “ for 
more complete living and the self-control and self- 
direction needed therefor ” These ” platoon ” or 
“ work-study-play ” schools use all their rooms all 
the time, each of the teachers in the “ home-rooms ” 
havmg the care of two groups of pupils, one in each 
half of the day Equipment is minimised and the 
cost of supplies lessened Supervision is easier because 
fewer teachers are responsible for results in any 
one subject “ Properly directed, the platoon school 
epitomises socialised education ” 


Technology of Fuels 

American Fuels By Dr Raymond Foss Bacon and 
William Allen Hamor (Mellon Institute Techno- 
chemical Series) In 2 vols Vol I Pp IX -h 628 
Vol a Pp VI -f 629-1257 (New York and 
London McGraw-HUl Book Co , Inc , 192a ) 60s 

I N the preface of this work the authors or editors, 
one of whom is a consulting chemical engmeer 
of New York and formerly a director of the Mellon 
Institute, and the other the assistant director of that 
Institute, state that “ they have attempted to condense 
mto a series of Specially prepared chapters the fruits 
of the experience of specialists, thereby jilacing m the 
hands of manufacturers, engineers, and chemists a 
composite book representmg authoritative accounts of 
the fuels now regarded as technically unportant in the 
United States ” 

The immediate responsibility of the two authors is 
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therefore limited, since other names are attached to 
most of the twenty-six chapters into which the work is 
divided Most of these names guarantee a first-hand 
knowledge of the subject treated, and the editors 
“ hope that the treatise will be found to give informa- 
tive summanes of sound practice and the practical 
details which are generally not to be found m the 
literature” Ihis method of treatment has both 
advantages and disadvantages The book abounds 
with detailed mformation on all sorts of subjects con- 
nected with the treatment of fuel, and of apparatus 
designed for its utilisation, mformation of a quantity 
and quality which it would have been exceedmgly 
difficult, if not impossible, for any one or two authors 
to provide At the same time the number of subjects 
and appliances treated is so great, and their detailed 
consideration covers so much ground, that it has been 
impossible for the editon to mamtain any attitude of 
appraisement or to reconcile wliat may be regarded 
as conflicting claims To have done so would have 
been a very awkward task and would have lengthened 
the book unduly, although it must be remembered that, 
in consulting it for the purpose of makmg a selection of 
a process or apparatus, the reader will be called upon to 
do this for himself 

The editors say “ some of the chapters have been 
written from the viewpoint of men who are enthusi- 
astic advocates of the partuular fuels treated,” and 
reading the book will undoubtedly lead a discrimmat- 
ing reader to the same conclusion The treatment 
awarded to some of the processes and appliances is 
such as one would expect to find in the correspondence 
of a well-mformed agent, or m an intelligently pre- 
pared catalogue, and its appearance in a book of this 
kmd is unusual This is not said in a spirit of con- 
demnation, but IS intended to convey a warning, which 
may be necessary, to a reader who consults it m any 
expectation of findmg the judicial statements on pro- 
cesses and plant to which we have become accustomed 
m the best of our technical literature 

Approadied in the proper spirit, the book is un- 
doubtedly one which can be made of very great service 
to everybody concerned with its subject-matter There 
IS, however, an aspect of this work to which some 
exception may be taken by those who look for well- 
balanced mtemational treatment m scientific and 
technological writing To some extent criticism from 
this point of view is disarmed by the title, but although 
fuels may be American, the teclinology of fuel is mter- 
national and the scientific basis of that technology even 
more so The authors cannot, however, be said to 
be very deeply imbued with this principle The reader 
will reap some advantage from the process of selection 
which has taken place, inasmuch as this work will 
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present to his notice much more fully the contributions 
to the lienee and practice of fuel technology which 
have been made by America than would have been 
possible in anythmg like the same compass if 
correspondmg notice had been taken of contributions 
to the subject from other than American sources 
Partly perhaps on this a< count, the scientific treatment 
of fundamentals is somewhat sketchy and inadequate 
Here, again, if the book is approached with the full 
knowledge that it is primarily concerned with the 
setUng out of American contnbutions to fuel tech- 
nology and the treatment of American fuels (the latter 
according to title), little harm is done, and the many 
excellences of the book can be utilised to the lull 
Reviewing the work more systematically, after a 
first chapter on “ The Coals of the United States ” 
(which m( hides a six-page table of analyses of repre- 
sentative coals), and a second on “The Principles of 
Combustion,” we find a full and informing chapter 
on “The lechnology of Coke,” bv P W Sperr, the 
chief chemist of the Koppers Company, Pittsburgh 
This occupies 160 pages, and is well done, although it 
IS charitable to supjiose that the work of Sir George 
Beilby and others on the structure of coke during the 
last two >ears must have been published a little too late 
to allow of its consideration \ useful inclusion here 
is a summarv on methods of sampling and testing 
Briquetted or compressed fuels are treated next, and 
various processes are dcscribid, but when the author 
savs that “ there are no unsolved fundamental problems 
in briquetting practically anv kind of matcrul, especi- 
ally in the field of fuel,” and that “ there is nothing 
that stands in tht way of the design and construction of 
a briquetting plant to briquet any kind of coal,” he will 
find manv to question his judgment 

\n excellent eionomu review of coal preparation 
raises a number of interesting questions, and m dis- 
cussing power generation and the possibilities of the 
turbine we are told that “ higher efficiem les may be 
more readily obtained by using two vapors m scries, 
such as mercury and steam Mercury vapor has a 
much greater density than steam and a lower heat of 
vaporisation , hence the spoutmg velocity is low and 
It may be used m a high-temperature turbme of very 
simple design A mercury turbine and Ixiiler are being 
developed by the General Fkt tnc Co ” 

“ The Gasification of Fuels,” includimj that of low- 
grade fuels, 15 broadly treated bv Mr Coffin of the 
Cicneral Electric Co , and conveys a detailed descrip- 
tion of a honzonlal rotary gas producer made bj the 
General Reduction Gas and By-Products Co , for 
which quite high thermal efficiencies are ilaimed, and 
the capacity to deal with most unpromising materials, 
such as antliracite slush contaming 20 percent moisture 
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and 25 per cent ash, a mixture of coke breeze and slush 
containmg 45 per cent of ash, and sawdust The 
statement is made that it has been found possible to 
make methane from blue gas sj-nthetically in the 
presence of a nickel catalyser, but an expansion of 
the term “ possible ” would have been useful m this 
connexion 

In the chapter on the “ Distillation of Coal at Low 
Temperatures ” the excellent and comprehensive 
review of the history, theory, and practice of the low- 
tempierature carbonisation of coal, which was sub- 
mitted to the Society of Chemical Industry by Mr Edgar 
C Evans, has been prmted in condensed form, and a 
number of processes are described in some detail One 
of the most interesting chapters is on the use of finely 
divided fuel, the technique of this subject having been 
much more highly developed m Amenca than m Great 
Britain A chapter on “Fuel Oil and its Utilisation ” 
is followed by one on “ ( olloidal Fuel,” for which that 
well-known authority on the subject — Mr Lindon W 
Bates— has made himself responsible Natural gas 
and producer gas technology are treated m turn, and we 
are informed that ‘Mack of proper operating organisa- 
tion has been the cause of many failures,” and that 
“ another cause is the over - enthusiastic salesman 
Most producer projei ts look good on paper ” There 
is a section on freak producers, and a summary which 
includes such prohibitions as “ Do not employ an 
engineer who has never made a mistake on producer 
gas work,” and “ Do not lose your nerve after the first 
six months of operation ” 

Water-gas docs not receive anythmg like so mudi 
attention as might have been expected in an American 
work of to-day, and although some costs are given 
there is no satisfactorv thermal or chemical analysis of 
the process 

The chapter on “ Blast Furnace Gas ” is short, but use- 
ful It is followed by one on the Dayton process, little 
known m (ireat Britain, which is essentially in air-oil-gas 
process in which partial combustion of the oil with air 
takes place within the retort, thus supply mg mternally 
the heat necessary for the thermal decomposition of the 
hy drocarbons The need for external heating is thereby 
mmimised The nitrogen of the air used is, of course, 
present in the gas made, which may be of various 
grades It is stated that approximately 4 gallons of 
fuel or gas oil is required for the production of 1000 
cu ft of 450 B rii U gas A statement which would 
require very serious examination before acceptance is 
that “ theoretically it has been found, and under 
practical conditions of mdustrial operation it has been 
proved, that Dayton gas of 450 B Th U per cu ft is 
required m no greater wlum than illuminatmg gas 
of 630 B Th U per cu ft for the same work ” The 
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metal retorts used seem to undergo rather drastic 
treatment, and it would be mteresting to know their 
length of life 

The chapter on “ Surface Combustion,” by Mr A E 
Blake, reports mamly progress obtained with the impact 
type of burner, and is followed by one on the “ Future 
of the Artificial Gas Industry,” and by others of a 
general character, such as “ Fuel Conservation,” and 
“Some Problems m the Utilisation of Fuel,” both these 
makmg interesting readmg An appendix deaK with 
methods for the analysis of coal and fuel oils 
The book is well prmted and generously illustrated 
throughout It is certain to be very useful, not only 
in America but also in other countries, particularly if 
read with the discnmmation suggested above 

John W Cobb 


The Teaching of the Calculus 

Common Sense of the Calculus By G W Brewster 
Pp 62 (Oxford Clarendon Press , London 
Oxford University Press, 1923 ) zs net 

F rom time to time in recent years, small books 
have appeared which would be more or less 
correctly descnbable under the title “ How Not to 
Teach the Calculus ” We are sorry to find the present 
volume to be no exception to this rule, at least in its 
methods of treatment of infinitesimals 

Its main peculiarity is the way “ quantities of the 
second order” crop up continually, and the wav in 
which readers are led to believe that it does not matter 
much whether these are put in or left out The mam 
advantage of this kind of treatment is that students 
who have neglected their class-work and absorbed 
such a book for their examination are easily detected 
by their examiner, as the> are certain to do something 
against which they were warned in class 
If we take and define 8y as the difference 

between ** and (x + Sx)* we undoubtedly get 
Sy = 2*8* + 5** 

But surely it would be more in accordance with most 
people’s ideas of common sense if instead of bringing 
m the notion of “ second order quantities ” the author 
had pointed out that this 8y represents the change 
takmg place in the value of the square m an interval 
which begins with the value of x and continues for a 
distance &* beyond that value It i^^ould also surely 
be easier for a student to sec that the greater the 
•mterval 8* the more does this variation fail to give a 
correct idea of the manner m which the function was 
varying round about the instant that it passed the 
value X Also, as the term 8x* increases m relative 
importance when 8 x is made larger, it would not be 
difficult for a reader to mfer that this squared difference 
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represents the error introduced by measunng the change 
m & finite interval situated all on one side of the value x 
In fact, instead of being small quantities which may 
be included or omitted in this way, these “ second order 
quantities ” are really rather of the nature of errors 
which must be taken off if we wish to study a con- 
tinuous process closely at every instant For example, 
they represent the correction that would have to be 
applied to obtain the velocity of a train at any instant 
from the a\ erage velocity in an interval of one, two, or 
more seconds after that instant 

Now, It IS customary among mathematicians to use 
Sx to denote a finite variation m which second-order 
quantities may be involved, and dx to denote the 
limiting form But Mr Brewster in his preface says, 
“ The difference between any two values of * is an 
easy idea to grasp, and the use of Sy or dx (it does 
not matter much which) emphasises the fundamental 
meamng of a differential ” “ My advice would be 

to regard dx and Sx as the same thing provided Sx is 
taken very small, and to be satisfied with a common- 
sense explanation of the omission of terms of the 
second order ” And on p 23, speaking of dy/dx and 
Sy/Sx, he says, “ You can get on quite well without 
bothering to distinguish between the two ” 

Again, surely it would be more m accordance with 
common sense if some account were also taken of what 
happens to a function before the variable reaches the 
given value x, and if this were done with the function 
jc* we should get a second value of the variation, say 
S*y^2xSx-Sx<^ 

The differential equation dy^zxdx has now a precise 
meaning, as it desc ribes a variation which always lies 
intermediate between the first and second estimates, 
however small the interval Sx As a matter of fact, 
fluctuations in statistics, such as ini rcases of population, 
nse or fall of stock exchange quotations, are alwavs and 
must always be estimated bv comparing the value on 
any day or year with a previous value 
The same mistake is made in dealing with integration 
as applied, for example, to areas Mr Brewsters 
figures replace the actual area of a curve by a senes of 
rectangles the left-hand sides of which are ordinates of 
the curve Why does he not try taking the right-hand 
sides as well ? If he would only shove his rectangles 
one space to the left, taking off the first and adding 
one at the end, he would have spared all his arguments 
by showing that the true area lies between two limits 
the ffifference of which can lie made as small as we like 
by making the slices thin enough 
There is undoubtedly a great demand for a book 
that will introduce the notions of a differential co- 
effiuent and an integral and illustrate them with 
applications not involving any other functions than 
2 B 1 
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senes of positive integral powers So far as relates to 
selection of subject matter m the form of examples 
and applications, “ Common Sense of the Calculus ” 
exactly meets the case We should be glad if Mr 
Brewster would republish this collection based on a 
different method of dealing with infinitesimals He 
would probably find that instead of making his book 
larger it would be possible even to make it smaller 
The “ terms of second order ” which give so much 
trouble in this treatment can be got rid of completely 
by adopting the definition of “limitmg equality” 
mentioned in a letter to Nature of February 10, as 
the interpretation of such formulae as dy-E(x)dx 
“ Zero ” IS a dangerous quantity to put in the hands 
of a beginner, and so are quantities which “ may be 
neglected,” and it was only a year ago that we had 
a student trying to take mathematical honours who 
said that two quantities da and db were “ of the 
same order, therefore they are equal ” I On the other 
hand, we have found it possible to condense mto five 
or SIX pages of stencilled notes all the information 
required to explain differentiation and integration and 
to introduce such differentials as dx, dy, ds, dr, rdO, 
kr^dd, and even dx dy and dx dy dz\n& form m which 
finite quotients and sums of products can be built up 
in perfect safety, second-order quantities being tabooed, 
but = + + being legitimate A 

recent paper by Prof Alfred Lodge in the Mathemalual 
Gazelle evidently is based on the same principle 

G H B 


Christopher Wren and the Tom Tower 

“ Tom Tower,” Chrtsl Church, Oxford Some tellers 
of S' Chnslopher Wren to John Fell, Bishop of 
Oxford Hitherto Unpublished Now set forth 
and Annotated by W Douglas Caroe , with a 
chapter by Prof H H Turner, and another by 
Arthur Cochrane Pp xn + 137 +28 plates (Oxford 
Clarendon Press , London Oxford University 
Press, 1933 ) 25s net 

T his book was published in honour of the bi- 
centenary of Wren’s death on February 35 
The author had been called upon to direct some 
necessary repairs to the buildings of Christ Church 
College, particularly to the “Tom Tower,” when his 
attention was directed to some unpublished letters 
and documents dealing with the original design and 
building of the tower, and these have now been 
pubhshed in the present volume In addition to a 
contemporary copy of the contract between the 
College treasurer and the contractor for the building 
of the tower, there arc seven autograph letters wntten 
by Wren to John Fell, Bishop of Oxford, the first 
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dated May 26, r68i, and the last September 9, r68a, 
when the work was nearmg completion The last 
letter is reproduced in facsimile, showing Wren’s finn 
and very distinct handwnting 

An analysis of each letter follows, and Prof H H 
Turner has supplied a commentary to the sixth and 
most interesting one This letter (dated from White- 
hall, December 3, 1683) is a reply to a proposal on the 
part of the bishop, that the tower should be converted 
mto an observatory Wren is too pohte to reject 
the proposal altogether, but gives good reasons why 
It should not be hastily adopted It would involve a 
change in the whole design , the bell would have to 
be lowered so as to heighten the loft, and it might 
then not be well heard The Gothic roof, agreeing 
with the rest of the College buildings, would have to 
be abandoned, and a flat roof with a horizontal 
balustrade substituted, while instead of windows there 
would have to be wooden shutters without mullions 
or bars In addition to these objections from the 
point of view of an architect. Wren next produces 
others from the point of view of an astronomer, and 
here also he could speak with authority, having held 
the office of Savilian professor of astronomy for twelve 
years (1661-73) pressure of other work obliged 
him to relinquish it 

“Give me leave to add that such a room as tlus 
will be when built, is no way necessary for observations, 
as now they are managed Were I to set up the 
Trade again I was once well acquainted with, and 
I think the world doth or may justly own some improve- 
ments of It to me, I should require nothing else but 
these things First a large mural quadrant fixt to 
a wall truly built in the meridian, and this is best 
in an ojien court or garden, a'*'*' a pole to raise large 
telescopes and manage them, and the like place is 
properest for this also 3'"' a quadrant to take 
distances fixt to a foot so as it may turn to all sort 
of planes must be housed for its better preserva- 
tion, but the best house will be a little house of boards 
and no other roof but what may be taken quite off 
when the instrument is used We built indeed 

an Observatory at Greenwich not unlike what vour 
tower will prove, it was for the Observators habitation 
and a little for pomp , it is the instruments in the 
court after the manner I have desenbed which are 
used, the room keeps the clocks and the instruments 
that are laid by ” 

This statement as to what an observatory ought 
to be hke is very interesting, as showing that Wren 
thoroughly agreed with Flamsteed about the require- 
ments of practical astronomv Therefore Oxford did, 
not get an observatory on this occasion (there were 
only two University Oteervatories m existence at that 
time, at Copenhagen and at Leyden), and nearly a 
hundred years had to pass, before the Radclifie 
Observatoiy was bwlt, Including a very big tower I 



NATURE 


839 


'"'"jONF 23, 1923] 

.Mr. CarSe devotes a chapter to “ Wren and Greenwich 
Observatory,” but the contents are nearly all taken 
from Baily’s book on Flamsteed That Wren designed 
the Octagon room seems certain, but he had nothing 
eke to do with the building or the equipment of the 
Observatory This chapter is illustrated by two 
plates giving most interesting views of the buildings 
and of the interior of the Octagon room, copied from 
some old engravings given by Bailv to the Royal 
Observatory It seems, however, very doubtful 
whether the telescope for observing sun-spots by 
projection and the large quadrant (Plate XXI ) can 
have been at Greenwich in Wren’s time , at least 
It is not likely that the quadrant is the 10 foot quadrant 
made by Hooke and declared by Flamsteed to be 
useless But if Wren had been able to devote some 
of his time to astronomy, he would doubtless have 
made his mark in that science It should not be 
forgotten (we have not found it mentioned in the 
book under review) that Wren (as well as Hooke and 
Halley) had realised independently of Newton, that 
attraction if it existed must be according to the law 
of the inverse square of the distance, and this was 
expressly acknowledged by Newton (Pnne lib I 
Prop IV Scholium) The silly and slanderous 
accusation of plagiarism made by Heame the antiquary 
agamst Newton, m favour of Hooke and Wren, should 
not have been quoted by the author (p it) without 
comment 

The book is beautifully and most profusely illustrated 
and will appeal to many different classes of readers 
J L E D 


The Future of Arctic Lands 

Tht. Northward Course of Empire By Vilhjalmar 
Stefansson Pp xx-f- 374-1-8 plates (London and 
Sydney G G Harrap and Co Ltd , 1933 ) -js 6 d 
net 

, STEFANSSON shows, with charactenstic 
force of expression and wealth of example, that 
every effort to colomse the frontiers of the familiar world 
has been retarded by fear bred of ignorance He regards 
the popular repute of the Arctic regions as a survival 
of the ancient shrinking of the Mediterranean peoples 
from cold and darkness, intensified by tales of the 
suSorujgs of explorers, which he holds to have been 
pattly unnecessary and- partly exaggerated On the 
other hand, he shows that throughout the whole history 
of civilisation the centres of pohtical power of the most 
advanced races have undergone a steady displacement 
northward from the neighbourhood of the tropic He 
'ibolds that this migration of the dominant races is 
accompanied by an increase m physical and mental 
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vigour, and he would perhaps be inclined to agree with 
Richard Chenevix’s bold generalisation of mnety years 
ago, that character is expressible as a mathematical 
function of latitude 

Mr Stefansson indicates that the natural northward 
course of civilisation is now being held up by a super- 
stitious tradition maintained by faulty educational 
works based on misleading narratives of polar travel 
He insists on the fact that Montana, Dakota, and Mani- 
toba are far colder m winter than the low-lying coasts 
and islands of the Arctic Sea or the North Pole itself 
Yet in these far severer climates children go to school 
daily m temperatures that a polar explorer is very rarely 
called upon to encounter, so that cold need not deter a 
sturdy people from moving north 

The main object of the book is to combat this specific 
Ignorance of polar conditions, and Mr Stefansson enters 
on the struggle with Berserk gusto He firmly believes 
that, even after the mineral resources of Arctic lands 
— eg the gold, coal, copper, iron, and oil of Alaska 
and Northern Canada — have been exhausted or have at 
least lost their sensational attractive power, there 
remains a vaster and more permanent source of wealth 
for the outer world to draw upon in the incredible 
richness of millions of square miles of Arctic meadows 
These are grazed over by herds of reindeer and ovibos, 
capable of forming the basis of the largest meat and 
wool production the world has ever seen In fact, the 
author goes so far as to hold tliat Arctic meat alone can 
furnish a safeguard against famine on an unheard-of 
scale when the population of the world has doubled 
, itself a century hence 

The facts cited as to the growth of reindeer herds m 
Alaska, and the popularity of reindeer flesh in large 
cities, are most impressive, and the prospects of the 
Hudson Bay Company’s experiment in rearing the 
ovibos (its old name of musk ox is banned) m Baffin 
Land appear to be extremely favourable Mr 
Stefansson points out that the failure of fanners in 
northern lands has almost always been due to their 
attempts to introduce plants and animals natural to 
southern localities, whereas success as surely attends 
their efforts when they devote their attention to those 
native to the climate 

An interesting chapter is devoted to the prospects of 
Polar travel by aircraft and submarines, and it would 
almost appear that the adventures of Capt Nemo under 
the ice in Jules Verne’s old story were coming true 
Mr Stefansson is usually careful to base his calcula- 
tions and projects on established facts and the opimon 
of experts , but we fear that in one point he has failed 
to do so, and we cannot accept his prediction on p 186, 
that “ ordinary tramp steamers ” can ever navigate 
the ice-encumbered Arctic waters Mr Stefansson 
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wants to provoke controversy and inquiry with regard 
to the grounds of his faith in the future of the North, 
and the vigour, resourcefulness, and good humour of 
his propaganda should make even his critics his friends, 
for every one likes a strong man in pursuit of a great 
idea Hugh Robert Mill 


Our Bookshelf. 

Occultism and Modern Science By Prof T Kon- 
stantin Ocsterreich Translated from the second 
German edition Pp vii + i8i (I.ondon Methuen 
and Co , Ltd , 1923 ) 6 s net 
Prof Oesterreich’s book is intended to be a popular 
presentation to the German public of the evidences 
of “ occult ” phenomena, which are fairly well known 
to English-speaking people He points out that this 
field of knowledge has been little cultivated in Germany, 
and, with great impartiality, places suih facts as have 
been obsen^ed before his readers He examines the 
cases of Helene Smith, Mrs Piper, Palladino, and 
Eva C m detail, and arranges his phenomena under 
the heads of states of impersonation, psychometry, 
cross-correspondence, telekinesis, and materialisation 
His conclusions are adverse to spiritism , but, on the 
evidence, he seems to have no doubt of the occurrence 
of the phenomena m question, though there is no 
mdication in the book of any first-hand acquaintance 
with the subject Indeed, there is a lack of judicial 
balance in the admission of the evidence Crawford — 
though the facts were clearly not known to Oesterreich 
when this work was written— is cited as an authority 
for telekinesis and materialisation The introduction 
IS remarkably good, as is the general plea for scientific 
examination without prejudice of the facts , but the 
chapter on theosophy has little connexion with the 
rest of the book, and rather marrs it by the personal 
note with regard to Rudolf Steiner which it introduces 

Department 0/ Scientific and Industrial Research Food 
Investigation Board Special Report No 15 by the 
Engineering Committee oj the Board Insulated and 
Refrigerator Barges for the Carnage of Perishable 
Foods Pp 111 -I- 2 1 (London HM Stationery 
Office, 1923 ) IS net 

While in normal circumstances the barges thermally 
insulated with four inches of cork at present used in 
Great Britain for the conveyance of perishable food 
such as frozen meat from the importing ship to the 
quay or cold store are found to be adequate, conditions 
arise in practice under which they fail This report 
will serve as a valuable guide to those who wish to 
provide something better It is shown that the 
ordinary insulated barge is only satisfactory for 
48 hours if the frozen cargo is well packed, so that its 
rise of temperature owing to its having to cool the 
barge may be as small as possible, and if the temperature 
of air and water do not exceed 50® F If the barge can 
be pre-cooled to 20° F it is adequate under the same 
temperature conditions for 96 hours If the temperature 
of air and sea water nses above 70® F , the barge, even 
when pre-cooled to 20® F , will only prove effective for 
about 40 hours, and if it is to carry its cargo longer 
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it must be provided with refrigerating machinery In 
one experiment with a barge so equipped a cargo of 
frozen meat was carried for seven days without its 
temperature rising more than 3® F 

Electric Transients By Prof C E Magnusson, 
A Kalin, and J R Tolmie Pp viii + 193 (New 
York and London McGraw-Hill Book Co Inc , 
1922) i2f 6 d 

This book was pnmanly written for the electrical 
engineering students of the University of Washington 
It discusses in detail many of the transient phenomena 
which ensue whenever any of the electric “ constants ” 
of a circuit suddenly alters in value Excellent 
oscillograms are given, the study of some of which 
will be of value to advanced students As a rule, the 
transient quiver induced in the current wave by a 
sudden disturbance of the circuit dies away rapidly 
In some cases, however, it attains excessive values 
and does damage In a few cases it is contmually 
in evidence, as, for example, when an electric arc forms 
part of the circuit The question of ‘'transients ” there- 
fore needs to be studied carefully by electneal engineers 
The introduction is rather too condensed For 
example, we are told that the Ohm’s law of the di- 
electnc circuit is that the dielectric flux equals- the 
voltage divided by the elastance of the circuit The 
elastance is the reciprocal of the condensance The 
former is measured in “ darafs ” and the latter m 
farads It is not easy to picture what the authors 
mean, as apparently the cross-section of the dielectric 
circuit IS constant 

Surface Tension and Surface Energy and their Influence 
on Chemical Phenomena By Dr R S Willows and 
E Hatschek (Text-books of Chemical Research 
and Engineering ) Third edition Pp viii -I- 136 
(London J and A Churchill, 1923 ) 6s 64 net 
The study of “ Surface Tension ” has been modified 
profoundly by the conception of oriented molecules 
which was introduced by Langmuir in 1917, and has 
since been developed on a rigid quantitative basis by 
the researches of N K Adam These new develop- 
ments are described and discussed in the new edition 
of this work The fact that the subject is treated from 
the physical rather than the chemical jfoint of view 
increases the value of the book as a contribution to 
physical chemistry, since it leads to the introduction 
of information which is not usually available in books 
written by chemists 

Intelligence Tests and School Reorganization By 
Lewis M Terman and others Prepared as a Sub- 
committee Report to the Commission on Revision 
of Elementary Education, National Education 
Assoaation Pp via -f in (London, Calcutta, and 
Sydney G G Harrap and Co , Ltd , n d ) 41 64 
net 

A USEFUL little set of monographs on the use uf in'- 
telligence tests Chapter 3 — “ Methods of Individual 
Instruction in the Adjustment Rooms of Lps Angeles ” 
— by A H Sutherland, is perhaps the most valuable, 
as indicating a means of secunng the incentive of 
personal interest m acquiring mformation in the case 
of backward children 
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Letters to the Editor 

\T>u Editor does not hold htmself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Naturf No notice is 
taken of anonymous communications ] 


Dr Kammerer’s Experiments 

As I had the privilege of entertaining Dr 
Kammerer in my house when he was passing through 
London and of discussing his experiments with him, 
and as I acted as his interpreter when he replied to 
his critics at the meeting of the Linncan Society 
space may be permitted me in which to reply to the 
criticisms of Mr Cunningham which appeared in 
Nature of May 26 and to those of Dr Bateson in the 
issue of June 2 

1 will deal with Dr Bateson s remarks first From 
his speech at the Linnean Society I gathered that Dr 
Bateson completely withdrew his charges of bad 
faith on the part of Dr Kammerer and accepted his 
published results as genuine claiming however — as 
he had the full right to do — to differ from the deduc 
tions which Dr Kammerer drew from them But 
Dr B iteson’s letter reads like a prolonged imputation 
of fraud to Kammerer he refers to Dr Kammerer s 
illustrations as like spii it photographs, ' and demands 
further evidence before he will base any conclusions 
on Dr Kammerer s work Now Dr Kammerer 
explained at the meeting that the specimens shown 
by him constituted the salvage of the utter wreck of 
the experimental laboratories at Vienna owing to the 
War His work has been going on since 1900 — the 
year in which unless I am mistaken. Dr Bateson 
began his Mendelian work — and in my opinion, the 
work has yielded results which are of as much 
importance in the study of heredity from the evolu- 
tionary point of view, as all the Mendelian expen 
ments together 

The main point in Dr Bateson’s letter is, however 
that the specimen of Alytes shown by Dr Kammerer 
to the Linnean Society did not show a typical 
‘ nuptial pad ' (Brunstschwiele) , and that the alleged 
pad was in the wrong place, because it was only the 
back of the hand which came in contact with the 
body of the female, so that the rugosities should be 
there and not on the palm , further, that a typical 
nuptial pad showed papilke, and that he could not 
see them in the specimen In proof of his assertion 
that the normal contact between male and female 
take^lace with the dorsal surface of the male hand 
Dr mteson publishes a print from a photograph of 
a pair of Rana agilts killed in the nuptial embrace 
I ought to add that he was kind enough to send me 
privately a positive of this photograph, which shows 
his point more clearly than the print in Nature 

Let us deal first with the structure of the horny 
patch Dr Bateson omits to say that at the meeting 
a section through one of these patches was shown 
under the microscope and tliat, when the point of 
structure was raised in the discussion, Dr Kammerer 
thought it too fnvolous to reply to, he merely 
referred to the 'section which he had exhibited as 
answer Dr Kammerer, who has cut sections of the 
nuptial pads of all our common Anara, and can 
detect the species by the appearances shown by the 
microscopic preparation, assumed a similar know- 
ledge on the part of his audience — but, to judge 
from Dr Bateson’s letter, he was rash in doing so 

L have, however, taken the trouble to refer to 
taste’s oi^ginal figures of the callosities (" M^oire 
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sur les brosses copulatnces des batrachiens anoures,” 
Annales des Sciences naturelles, 6me series, vol 3, 
1876) and 1 have no hesitation in saying that 
the section shown in the Linnean Society displays 
alftiost exactly the same appearances as those figured 
by I ataste in the figure of a section through the 
nuptial pad of the closely allied genus Pel^ytes 
I'lirther I have had sections through the nuptial pad 
of Rana temporaria prepared in my laboratory and I 
can see in them the same structures as were shown 
in Dr Kammerer s slide of course 111 Rana as 
Lataste s figures show the papillae are very strongly 
developed — much more so than in Pelodytes or 
Alytes - but the essential structure is the same The 
pad m Rana to the naked eye looks like a simple 
patch of pigment and passing mv finger over it 1 
could not detect the papillce by feeling 

As to the position of the pad Dr Bateson seems 
to think that he has settled this iiuestion for all A nura 
by his photograph Now Alytes belongs to the small 
family of the Discoglossidae probably the most 
primitive family of the Amira 'This family includes 
liesidcs Alytes the genera Discoglossus Bombinator, 
Pelodytes and Pelobates Boulenger in his mono- 
graph The Tail less Batrachians of Europe (Ray 
Society 1897) gives details of the position of the 
pads 

(1) Pelodytes on the inner side of the two inner 
fingers — the intibrachiiim the brachium 

(2) Disioglossus on the innir and upper side of the 
three inner fingers 

(y) Bombinator on tlieumer side of the thj-ee inner 
fingers and the antibrachium 

(4) Pelobates copulatory excrescences absent 

The fact is that the pTim,sry contact between male 
and female takes place neither with the dorsal nor 
the ventral surface of the hand but with the radial 
edge, and this is in accordance with Dr Kammerer s 
experience , for in Alytes the pad first appears here 
as shown in Dr K immtrcr’s figures ‘ (those criticised 
by Dr Bateson in Nature of July y 1919) and only 
later extends to the other fingers In tight embrace 
as indeed Dr Bateson’s photograph shows the hand 
of the male becomes embeddetl in a fold of the 
female s body, and it is then a question of the direction 
m which pressure is exerted whether the additional 
callosities will appear on the inner or on the upper 
sides of the fingers Perhaps I mav add that the 
specimen shown in the Linnean Society had been 
previously exhibited at Cambridge where it was 
inspected by Dr Gadow probably the best herpeto- 
logist at present living in Britann 

Dr Gadow raised none of Dr Bateson s objections, 
but he added the extremely interesting information 
that m the Portuguese species, Alytes, cisternasn old 
males occasionally develop callosities on the tips of 
the two inner fingers 

Dr Bateson refers to Dr Kammerer’s reply ‘ as 
disquieting to his disciples since Dr Kammerer 
stated that he did not regard the nuptial pad as an 
adaptation I fear that my translation of the repl|^ 
must have been singularly defective if Dr Bateson 
drew any such conclusion Dr Kammerer s reply 
was that while, of course, the pad in Alytes was the 
revival of an ancestral nuptial pad, he had not made 
up his mind with certainty as to the stimulus 
wQicfa had revived it (i e whether it was pairing m 
water or the contact with the female) He did not 
allude to the stimulus m his lecture and only with 
caution and reserve in his paper The tight embrace 
necessary to hold a slippery partner seems to me. 
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however, as it does to Dr Kammerer, the most hkely 
explanation, and as the ihale is frequently smaller 
than the female, this may lead to a deeper embedding 
of his hand m her flank and a larger area of contact, 
and thus to an extension of the callosities • 

Smce the pad only appears on males in the third 
generation after they have begun to pair m water, 
and then in the same place as it appears in Pelodjrtea 
and Bombinator, to suggest that it is not a functional 
adaptation but a chance mutation throws a singular 
hght on what I may term the constitution of the 
Mendehan mind 

Tummg now to Mr Cunningham's letter in Nature 
of May a 6 , 1 find that he criticises Dr Kammerer’s 
experiments on Salamander and Ciona Taking his 
remarks on Salamander first, he has misunderstood 
Dr Kammerer s reference to the ovary of the Sala- 
mander as being enclosed m a membrane, while that 
of the bird is not It really does not assist in the * 
controversy for Mr Cunningham to accuse Dr 
Kammerer of childish mistakes which would disgrace 
a first-year student in biology Translating Dr 
Kammerer a statement into modern technical lan- 
guage, It reads thus " The ovary of the Salamander 
Is completely invested by pentoneum and suspended 
to the back by a mesentery ” (a fact which I have 
verified) " whereas the ovary of a bird is covered only 
on Its ventral surface by pentoneum and is largely 
retropentoneal, and therefore more difficult to remove 
in its entirety ” 

Next, Mr Cunningham refers to Dr Kammerer's 
Mendehan experiments with naturally and artificially 
striped Salamanders and the “ forma typica ” It is 
indeed disquieting to find so sound a Lamarckian as 
Mr Cunningham so much under the influence of 
what I may term Mendehan dogmatism as to suggest 
that because the artificially-stnped Salamander does 
not " Mendehse ’ when crossed with “ typica,” 
therefore the character is not gametic or hereditary ! 
Iruly a vicious circle of thought the test as to 
whether a character is hereditary or not is surely 
whether or not it can be transmitted to the offspnng 

I agree with Mr Cunmngham that Dr Kammcrer^s 
results m Mendehsing and in ovarian transplantation 
are extremeljr unexpected, and I may add that Dr 
Kammerer himself did not expect them, and frankly 
admits that he has been unable to frame an explana- 
tion for them which is satisfactory to himself I will 
not waste space by attempting to suggest an explana- 
tion, but 1 will refer Mr Cunningham to Dr Kam- 
merer's long paper, where full details are given I 
think he ivill find that the results are such that it 
would be difficult for mistakes to bo made, and 
therefore, unless Dr Kammerer is to be charged with 
deliberate bad faith, they must be accepted 

Dr Kammerer regarded his experiments on Ciona 
as affording the clearest proofs of the mheritance of 
acquired characters He showed photographs of hts 
results Mr Cunnmgham objects that no photo- 
graphs of the controls, te of ordmary adult specimens 
of Ciona, were shown, in spite of the fact that Dr 
Kammerer stated at the meeting that the expen- 
ment had been conducted on 100 specimens, and 
that, of course, controls had been made — ^that, mdeed, 
the establishment of controls was the A B C of e^fjien- 
mental saence 1 think that Mr Cunmngh^, on 
reflection, will see that by this attitude he is jommg 
the ranks of those who seek to escape from the 
inevitable deductions to be drawn from Dr Kam- 
merer’s results by accusing him of deception, and 
this IS an attitude with whi& none of us wno had tiie 
pleasure of meeting Dr Kammerer and seeing his 
specimens and discussmg matters with^m would 
have any sympathy E W MacBrioe 

NO 2799, VOL. Ill] 


Law governing the Connexion between tiie Number 
of Particles and their Diameters in grinding 
Crushed Sand 

The discovery of a simple law relatmg to contmmty 
of particle size m fine grmding (or the breakmg up 
larger into smaller particles) has long been a matter 
of saentific and techmcal importance By means of 
expenments extending over some years, the British 
Portland Cement Research Association has definitely 
ascertamed that, so far as a crystallme sul^tance 
such as " standard sand " is concerned, a defimte law 
does undoubtedly exist, which may be defined 
mathematically as follows 

In a given weight of W of finely crushed sand if 
N be the number of particles of diameter x and if N 
and X be considered as variables, then in every case 
so far tested 

N (i) 

where a and ft are two constants characteristic of the 
particular sample tested 

Differentiating (i) wo obtain 



In other words, tfie rate of tncrease with decrease of 
diameter, of the number of particles present of any given 
size is proportional to the number of particles of that 

It 18 therefore possible to calculate the number of 
particles of any given diameter without gomg through 
the labonous process of sieving 

Another result of this law is that it now becomes 
possible to calculate exactly the theoretical amount 
of work required to produce powders of different 
degrees of fineness, and in that way do for the art 
of grinding what has long smce been done for steam 
and electricity, namely, reduce grmding to an exact 
mechanical science In other words, just as the 
engineer knows the amount of electrical energy or 
steam necessary to perform a given amount of work 
under definite conditions, so also he will m future be 
able to estimate the amount of work required to 
reduce a given material to a given degree of fineness 
under given conditions It will thus be jpossible 
to deduce the efficiency of any grmding machine 
These and other matters will be gone into m a paper 
now m preparation, in which the experimental details 
will be fully described 

The phjraical significance of this law is simple 

Consider a set of sand particles A (Fig t) By 
grinding, each of the particles A gives nse to the same 
number h (in our illustration A =2) of smaller particles 
B, each of which m its turn gives nse to the same 
number h of still smaller particles C, and so on all 
down the scale 10 far as we can pursue the matter by 
means of the microscope, with the ultimate production 
of colloidal particles 

The law IS probably the expression of the fact that 
crystals have a definite and fixed structure, and conse- 
quently break up when subjected to pexcussion or 
pressure in a regular and definite manner, which 
follows a defimte mathematical law when the number 
of particles considered are sufficiently numerous to 
allow of the apphcation of the law of probability 

The' subject is of great saentific mterest. For 
example, there is an obvious thermodynamical con- 
nexion between the work done m gxindmg (is« 
producmg small pmticles from large ones) and the 
amount of heat required theoretically to gasify tite , 
matenal For — considcmg the simpleet po 8 Si|ilq^. 

case — in gasifying a homogeneous solid mkfonid 
(without {ossing Ihrougb we intermediate h^nitt 



June 33, 1923] 


NATURE 


843 


Atate) we are merely reducing the matenaJ to particles 
of molecular dimensions and separated by distances 
b^nd each other’s sphere of molecular attraction 
Whereas m ordinary grinding the same action is 
performed but the parades remain of considerable 
sue It follows from this that a homogeneous 
crystaUme substance such as the diamond — which 
requires a large amount of heat and a high tempera- 
ture to gasify — would be expected to require the 
expenditure of more work in reducing it to a certain 
fine state of division than a substance like ice (sup- 
posed kept at a temperature below freezing-point of 
water), which can be comparatively easily gasified 
This aspect obviously opens out a large field of 
research until now quite untouched , for example, 
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there exists a large number of organic crystalline com- 
pounds of which the heats of volatilisation are known, 
and the action of which under percussion or pressure 
could be investigated from this point of view 
The research work earned out has already pro 
ceeded sufficiently far to allow one to hope that m 
the near future the art of " gnnding ' will be trans- 
ferred from its present chaotic state of empiricism 
into that of an exact science The importance of 
this development m the gold - mining pigment, and 
other industries — ^which depend so largely upon the 
production of matenals in a state of fine division — 
will be apparent when we refiect on the great advances 
which occurred in the electrical and steam engineering 
spteaces when the underlying laws were worked out 
Charles E Bi yth 
Geoffrey Martin 
Harold Tongue 

The British Portland Cement Research Association, 
Roshervdle Court, Burch Road, Gravesend, 

May 30 


Adsorption and Httmoglobtn 
One fundani,ental difficulty in the hypothesis that 
oxygen and carbon monoxide axe " adsorbed " by 
hsemoglobm lies in the highly specific natpre of the 
absorption spectrum of the corapoudds so formed 
'the (mange ui colour of reduced blood, or of a dilute 
8(fiution of reduced haemc^lobio, When shaken with 
nir or oxygen, is very obvious to the naked eye, as 
also is the change when the oxygen is replaced by 
'Oarlxm monoxide These (xfiour changes can be used, 
either as in Haldane’s method with direct vision, or 
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as in Hartridge’s by the spectroscope, for the exact 
quantitative measurement of the amount of gas 
taken up Such remarkable, definite, and highly 
specific changes in the absorption spectra have no 
parallel so far as I am aware, in any well-authenti- 
cated case of adsorption (unless the phenomena of 
electroljrtic dissociation be classed as such), and must 
be explained by aily theory, as of course they are by 
that of a specific chemical change in the nature of 
haemoglobin by its combination with gas 
Sir Wdliam Bayliss in his letter to Nature of 
May 19, p 666 and elsewhere argues that the 
widely divergent results obtnined by different 
investigators of the heat of combination between 
oxygen and haemoglobin " have not been adequately 
explained Ihe explanation really is simple experi- 
mental error If the solutions or the blood, be 
reasonably aseptic, if due attention be paid to the 
carbon dioxide dnveii off when oxygen passes in, 
and if the observations be made with sufficient care 
and criticism, divergent results are not obtained Any 
theorv can be confused by imperfect experiments 
Again, Sir William Bavliss states that " in con- 
nexion with the relations between haBmoglobln and 
carbon dioxide no proof has yet been given that the 
union IS of a different nature from that with oxygen " 
Several such proofs exist (a) it can be shown that 
nearly all if not all of the CO, taken up by blood 
at small CO, pressures (« e within the " physio- 
logical ’ range) exists there is actual bicarbonate 
(HCO',) 10ns no other reasonable explanation is 
possible of the manner in which the hydrogen ion 
concentration of blood vanes with CO, pressure 
(6) the reaction of blood with CO„ over the same 
range of CO, pressures, produces no change whatever 
in its absorption spectrum (c) as the CO, pressure 
13 mcreased the amount of CO, taken up does not 
approach a maxunum in the same definite manner 
as does the amount of oxygen when the pressure of 
the latter is increased neither is there any such 
precise relation between the Fe \nd the cO, as 
oetween the Fe and the O, or CO {d) the effect of 
CO, on the luemoglobm-CO reaction is precisely etiual 
to that of a change of hydrogen ion concentration, 
exactly equal to that produced by the CO, but set 
up by another acid, such as HCl in other words, 
the total effect of CO, on the haemoglobin CO reaction 
is exactly equal to that due to its acid character, 
which leaves no margin at all for any speafic effect 
of CO, in turning out CO in contrast to this, the 
considerable effect of oxygen on the same reaction is 
certamly not due to an> change of hydrogen lon 
concentration produced by the oxygen for (provided 
the haemoglobin be kept saturated with CO and O,) 
this chamge is ml [e) the effects (i ) of oxygen and 
(11 ) of CO, on the combination of hmmoglobin wnth 
carbon monoxide are quantitatively qmte different , 
(/) the effects of carbon monoxide on the reactions of 
haemoglobin (i) with oxygen and (u,) with CO, are 
also different 

Sir William Bayliss affirms that " sometimes 
workers are so convinced that the mass action view 
IS all that IS necessary, that tliey are not mterested 
in testmg the truth of the assumption ’ I can 
assure hun that at least ten active workers of my 
personal acquaintance are ‘ sometimes ” very much 
interested, and indeed have recently applied the most 
strmgent and searching tests to the view that the 
combmations of haemopobm with oxygen and carbon 
monoxide are m the ordinary sense of the word, 
chemical, and obey the usual laws of chemistry 
The accepted manner of " testmg the truth of an 
assumptwn " is to make theoretical (and preferably 
quantitative) deductions from it, and then to see u, 
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and how far these deductions are verified experi- 
mentally This is being done repeatedly with the 
chemical theory of the dynamics and statics of the 
haemoglobin reaictions If only those who believe in 
the adsorption theory would make some precise 
deductions from their theory it would be easy to 
test that also At present it evades any quantitative 
tnal 

Attempts have been made to apply the Phase Rule, 
and to attribute the properties of large-scale matter 
to the single ultimate unit of haemoglobin as it exists 
in solution Presumably this ultimate unit has a 
diameter about lo times that of the oxygen molecule 
It IS presumably m violent oscillatory (thermal) 
movement there is no good evidence that it has 
ever been observed with the nltramicroscope To 
regard it tlierefore as a separate phase is to disregard 
the statistical basis of the Second Law from which 
the Phase Rule is deduced // the haemoglobin unit 
be indeed a separate phase, then admittedly the 
known number of degrees of freedom of the hsemo- 
globin-oxygen system prohibits the possibility of 
regarding oxy and reduced haemoglobin as separate 
chemical compounds No evidence, however, can be 
given for the existence of hsemoglobin in solution in 
water as a phase separate from the water, except 
that it can be precipitated by various violent means — 
which surely is not evidence the separate phase is a 
pure hypothesis and must be judged by its fruits 
which at present are difficult to discern 

Sir William Bayhss's attitude of continual and 
friendly scepticism on this particular subject, has 
had one important and valuable effect, the effect 
which he set out to achieve, which however, his 
modesty prevents him acknowledging or possibly 
even from appreciatmg It has urged a number of 
workers to produce what was badly needed, a body 
of sound quantitative experimental evidence on one 
of the most fascinating problems in the borderland 
between biology and chemistry The evidence is 
not complete and we cannot convince him yet but 
if he will only mamtain his scepticism, in an equally 
friendly way, for a few years more, he will really 
force us to produce all the testmiony which he 
requires A V Hill 

The University, Manchester, 

Mav 31 


In the recent correspondence touching the nature 
of the combination of hamoglobin with oxygen, 
references have been made to Wo Ostwald s adsoiption 
theory It may clarify the issue if I remind readers 
of Naturf what that theory was Wo Ostwald 
argued that the equihbnum between oxygen and 
haemoglobin could be expressed by a curve basM on the 
foUowmg equation, X - KC", where X is the amount 
of oxygen combined with the haemoglobin, C the con- 
centration of oxygen in solution, K a quantity pro- 
portional to the total mass of haemoglobin present, 
and m a constant The graphic expression of this 
equation must necessarily be a simple curve which is 
at all points concave to the abscuisa No pubhshed 
curve representing the equihbnum between haemo- 
globin and oxygen, which has been determmed 
experimentally is of this character, all being more 
or less S shaped, though m some cases the convex 
inflection is very slight 

It may seem strange that a theory should have 
been put forward which is at variance with the facts 
in so fundamental a respect In justice to Wo 
Ostwald It must be pointed out that be wrote before 
the experimental technique now m use had been 
elaborated The most recent curves at bis disposal 
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were those of Bohr, Hasselbalch, and Krogh (for the 
oxygen hamoglobin equihbnum at various CO, 
pressures) These are S shaped in character, but at 
the time commanded less confidence than they 
deserved , I thiijk because they were determined not 
as individual curves but as a surface in three dimen- 
sions, the published curves being contours All 
modem work has confirmed the essential character 
of the curves of Bohr, Hasselbalch, and Krogh 

Finally, may I pay a tribute to the helpful nature 
of Sir William Bayliss’s cnticism (Nature, May 19, 
p 666), and suggest an extension of that help in the 
direction of his modifying Ostwald’s theory, expand- 
ing it mto an equation which would fit the facts 
sufficiently exactly to stimulate further research on 
the subject J Barcroft 

Physiological Laboratory, Cambndge, 

June 6 


In his letter published in Nature of May 19, Sir 
William Bayliss suggests that two cases of adsorption 
do not come within the definition of adsorption to 
which I directed attention in Nature of April 14 
These are the cases when two or more substances are 
adsorbed upon a surface, and when a substance is 
adsorbed to a thickness of several molecules Both 
these cases were intended by me to be included, and 
I think reasonably so with the definition that it is a 
case of adsorption if the substance is taken up 
uniformly over the whole surface uniformly, that 
IS when the scale of measurement is large compared 
with individual molecules This sense of umformity 
IS well understood in the theory of gases, where a 
mixture of gases or a single gas may be said to fill 
space uniformly with eq^ual correctness 1 had no 
intention of limiting the definition to layers only one 
molecule thick , mdecd perhaps I may be permitted, 
as it IS suggested that 1 accept Langmuir s views, to 
point out that the theory employed by Langmuir 
does not seem to me necessarily to postulate that 
adsorbed layers are always one molecule thick Such 
a proposition could onlv be estabhshed by estimatmg 
the amount adsorbed on unit area and calculating 
the thickness of the layer in terms of known data as 
to the size of the molecules in every case of adsorp- 
tion it does seem to be established by the beautiful 
exjjenmental work of Langmuir in many cases, but 
IS not, I thmk, claimed by him to be an invariable 
law governing adsorption 

Sir William Bayliss says in his first parawaph that 
no serious attempt has been made to consider surface 
phenomena in the combination of oxygen and 
haemoglobin, since Wo Ostwald showed that the 
data of the taking up of oxygen by hsemoglobin 
could be expressed by the adsorption formula , but 
he seems to have overlooked that the sole argument 
put forward in my letter of April 14, to prove that 
the attraction of hsemoglobin for oxygen is a highly 
localised property of the haemoglobin particle, was 
that the haemoglobin is so much larger than the 
oxygen with which it combines that the oxygen 
must be attached to only a very small portion of the 
surface If there were general attraction of the 
surface of the haemoglobin particle for oxygen, then 
combination would not stop when only a small 
fraction was covered, but h»moglobm would take 
up much more oxygen than it actually does Surely 
this IS a very definite attempt to consider the surfaces 
of the pauticles It 'is a mistake to confuse the 
argument used in my letter with those based on the 
well-known mass-action formulae of Barcroft and 
Hill , it IS entirely mdependent of them, and essenti- 
ally treats the baemoglobm m solution as a hetem- 



)UNE 23, 1923] 


NATURE 


845 


geneous system possessmg an Interface it shows 
that this interface is in fact very much too large to 
be satisfied by the amount of oxygen which is 
actually taken up at saturation and that therefore 
the oxygen must be held by some other means than 
adsorption N K Adam 

The University Sheffield 
May 24 


Relation between Haemoglobin Content and 
Surface of Red Blood Cells 

BtlRKER {Archtv far die gesammte Phystologte 
cxcv 1922 p 516) has demonstrated that the 
relation between the ha:moglobin content and the 
surface of a single red blood cell is constant whatever 
may be the divergencies in size and ha;moglobin 
content of the blood cells of difierent animals 

Taking as examples the rabbit the chromocytes of 
which are of medium size and the goat which has 
very small red blood cells he gives the following 
numbers 
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Now as is already evident from the numbers given 
by Abderhalden ( Lehrbuch der physiologischen 
Cnemie ) the relation between the haemoglobin 
content of a blood cell and its volume is also con 
stant In the followmg experiment the volume of 
the red blood cells was determined by centnfugation 
of blood after addition of a trace of s^iuni fiuoratc 
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The constant is the same in both cases How are 
these two results to be reconciled ? 

One hypothesis is that the chromocytes of the goat 
have not the same shape as those of the rabbit 
Ihis hypothesis however does not seem to be satis 
factory because microscopic examination of the red 
btood-cells from the rabbit and the goat does not 
show an important difference in form 
A second hypothesis is that the method of deter 
mimng the volume of the red blood cells by centnfuga 
tion of the blood is not trustworthy 
The difficulty jnay be solved u for example the 
larger cells lost ipdre water by the centrifugal force 
th^ the smaller ones but this does n9t seem very 
probable either 

I am speaally interested m the solution of this 
problem because I am studying the question as to 
wbeUier the haimoglobm la distributed about the 
aorface of the red mood cell in such a way that all 
t^e iron is m the position that enables it to act as a 
^atalyser If we calculate how much iron can be 
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placed at the surface of one human red blood cell it 
appears that this iron can form exactly one mono 
molecular laver provided that one atom of iron 
occupies a surface of 8 x lo “ cm* If however all 
the haemoglobin should be placed at the surface m 
one monomolecular layer this surface would have to 
be a hundred times greater It seems probable that 
the surface that governs the law of Burker must be 
the surface of all the micelles of the hannoglobin 
solution 

First of all however it ought to be definitely 
settled whether Burker is right when speaking of a 

Hamoglobinverteilungsgcsetz 

F CtOrter 

I^yden Ma\ 7 


A Lost Collection of Indian Sketches 

In the Geographical Journal for March 1922 it is 
stated Ip 21^ that the Indian sketches made by me 
could not be fouii 1 As these are numerous quite 
i6o made between 1852 and 1858 some details 
regarding them their value as sketches where and 
how they were male may be of interest and may 
possibly assist the authorities at Scotland Yard to 
trace them even the discovery of one sketch might 
do so It will also show fellows of the Royal Ueo 
graphical S iciety and others why 1 have so persistently 
directed attention to the loss 

The sketches arc not a traveller s collection of the 
ordinary kind they were made to illustrate the 
country I was in and the work on which I was 
employed I cannot take a better example than the 
very first made after landing m Burma It was a 
water colour sketch of the Lake it Rangoon from the 
stockade which then surrounded the Pagoda hill in 
its pristine state now known as the Royal lakes in 
Dalhousie Park its artificial state This sketch also 
showed the Rangoon River and hill on which stands 
the Synam Pagoda and how greatly the delta of the 
Irravady differs from that of the Ganges 
The first sketches go back to 1852 the yeai I 
obtained my commission and sailed for India roun 1 
the Cape in a small troopship of 590 tons I.anding 
at Calcutta after a five months voyage and finally 

ra on to Burma where I passed my nineteenth 
iay all my spare time m tnat country was given 
up to making a geological map Burma was then 
practically unknown and on being appointed ADC 
to General 1 Godwin on tours of inspection I saw 
much of the country 

Ihis work compared well with the Geological map 
of Pegu as surveyed some years after by Messrs W 
Theobald W T Blanford and I eddon only they 
were able to put an age to the formations seen 
beyond knowing that the limestone of Akouk thoung 
was very much the oldest I could not It was good 
practice and many years after when I was surveying 
Manipur the knowledge gained was of immense 
value 

I must explain why when so young an officer I was 
able to do this From an early age I had had most 
unusual opportunities to learn my father was a 
geologist always at work always collecting goo 
logical fnends such as Kdward Forbes always m the 
bouse After learmng surveymg at Sandhurst I 
was able to help him to make plans near home to 
illustrate a paper he was wnting — On the Gravel 
Beds of the Valiev of the Wey Q J Geolog Soc 
vol vu 1857 

1 helped to make the plan On the Valley of the 
English Channel (Q J Geolog Soc Februaiy 1850 
vol VI ) and karnt a great deal from seeing so much 
of the plans which finally illustrated the paper 
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“ On the possible Extension of the Coal-measures 
beneath the South-Eastern part of England (Q J 
Geolog Soc , February 1856) Among the geologists 
I met at home were Dr Falconer and Thomas Oldham , 
they were the first friends to meet again m Calcutta in 
September 1852 I had read the work of the first with 
Lt Cdutley, R E and knew something of the Sivalik 
formation when I crossed it at Kasauli m 1853 The 
160 drawings cover a very large extent of country, 
which 1 roughly spread over thus 

1 Burma 29 

2 Calcutta to Simla via the Ganges Valley and 

on to Sealkote 26 

3 Peshawar to Kashmir, through Ha/ara 73 

4 On appomtment to the Trigonometrical Survey 

of India and joining Capt Montgomerie lo 

5 When at Sealkote with 24th Regt of Foot 

In bivaliks near Jammu 10 

6 Various at Cape of Good Hope Historical of 

the time 20 

I otal 168 

H H Godwin Austfn 

Nore, Godaiming Surrey, 

April 27 


Science and Economics , 

The function of Naiure is not to expound eco 
nomics or finance but when a famous man of science 
uses Its widely read pages to challenge the funda 
mentals of the almost ubiquitous system under which 
humanity lives — or perishes, the humble individual 
who has undertaken to defciul the philosophy of the 
system must be pardoned if a little extra space is 
required to try to elucidate an aspect of the subject 
overlooked both by would be reformers and unreflect- 
ing conservatives 

(i) Prof Soddy tells us now quite plainly (Naturf 
May 19 p O60) that economics sliould be classified 
as natural physical phenomena, and m effect, that 
all would be well with humanity were we to re 
organise our economic system according to the laws 
formulated by men of science from their investiga 
tions in inorganic chemistry and physics This is 
if I may say so, a purely theoretical conception that 
IS not substantiated by experiment or experience 
Prof Soddy lays stress on the physical aspect of 
phenomena I had thought that scientific investi 
gators had ceased to view any natural phenomenon 
as purely physical However, that is perhaps only 
a matter of definition, but granting his termmo- 
logy I cannot agree that it is, or ever could be 
possible to apply the laws of physical nature to the 
activities of mankind Inorganic nature appears to 
be a finished product, since the laws of its atomic 
systems are unalterable by human means Humanity, 
on the other hand, is obviously ‘ in the making," 
and the doctrines and social systems adopted m 
different penods are temporary expedients that assist 
Its evolution and correspond to the stage reached at 
any given time As an Eastern proverb says, ' The 
gods of one age become the devils of a succeeding 
age ' Now, this makes life interesting and gives us 
all sometliing to do If mankind were to be re- 
constituted as IS inorganic nature, instead of being 
organised as it is, those of us who now form theories 
and opinions and exercise our minds would be without 
occupation if we had not shaken the dust of this dull 
world from our arrogant heads and departed to 
conquer other worlds 

Seriously, ' economics ’’ desenbes a human method. 
It IS nut a natural science and, hence, cannot be exact 
NO 2799, VOL III] 


There is an element in man not governed by the 
laws of physical nature, and this pnnciple seeks to 
govern and direct them This may im^y " distort- 
ing physical nature to suit human nature," but the 
father of experimental science started it on the way by 
commanding us to ‘ torture Nature ” and thoroughly 
well have we obeyed him ! The object of science is 
surely to understand Nature in order to use it for 
human ends Prof Soddy would reverse this and 
advocates modelling our economic system on the 
laws of physical nature, a proposal tantamount to an 
attempt to baulk human evolution and to impose on 
man the rules of an inferior order of existence Theo 
retically it would be easy to formulate a /oo'- -proof 
economic system according to the laws of an atomic 
system practically, any such system could not be 
genius proof, and cdrtainly, if we value the evidence 
of history, we should be most unscientific to discount 
the geniuses who, ever so often, appear and alter 
existing conditions and methods Ihe " Robots " of 
the drama could never become a permanent feature 
of the human world 

(2) With regard to the age of our present system it 
IS necessary to make clear the essential difference 
between the financial system and economic methods 
The principles of the former accord with fundamental 
cluiractcristics of the human race , the methods of 
the latter are adjusted to changing environmental 
conditions and advancing knowledge of the resources 
of our planet The essence of the financial system is, 
and always has been credit without which no civilisa- 
tion would ever have been initiated bv the trusted 
geniuses and leaders of the mass of mankind I fear 
there is confusion in the minds of economists, both 
orthodox and heterodox as to the origin and basis of 
credit as distinct from money and currency Eco 
nomics IS a study of methods and theories When 
orthodox, its laws are deduced from observations of 
a system at work which it did not originate , when 
heterodox, it consists of speculations, most of which 
are useless anachronisms, as their formulae like those 
of Karl Marx, do not take account of the fact that 
science is transmuting the economic basis of man s 
existence, which depends less and less on human 
physical ‘ work, ’ more and more on the application, 
direct and indirect, of " mental energy 

The financial system, on the other hand, is a principle 
in actual operation, and at present its methods are 
simply a modification of a tradition of credit-control 
hand^ down through many civihsations Rome, 
Egypt, Babylon, India, China, etc , had their financiers 
who controlled credit according to the accepted code 
of laws Archaeological investigations, for example, 
have produced huge vaults of Babylonian cylinders 
containing the records of the accounts of banking 
concerns, their debts and credits It would be naive 
to imagine that the personal and commercial inter- 
course between the peoples of earher civilised nations, 
such as Greece and Rome, was conducted on, a cash 
basis without the assistance of credit When a boy 
could be sent from Greece to school in Rome with a 
note to his father’s banker in that city to pay his 
school expenses it is apparent that the credit-system 
was in operation The kmd of currency is quite 
subsidiary to the pnnciple of credit — for If the 
Emperor of Rome had had bone or other discs of 
different sizes etched with the Royal msignia and 
issued in amount to meet the exchange neei^ of hi$ 
Empire, the Greek boy would have got on as well 
with these as with the silver, gold and copper coins he 
used while in tlie Impenal city His father, a merchant, 
had a credit account in Rome^ for use as and when 
retired 

'The fact that many of us are only lust realising the 
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erroneous theones the economists had formulated and 
taught about the intrinsic value of gold as the basis of 
currency, is no proof that the initiators of the financial 
system, whoever they may have been, laboured under 
the same absurd delusion The reasons why a 
particular kind of currency came into use are fairly 
obvious to any one who has thought about it m 
relation to different stages of civilisation and human 
development Ihe problem of counterfeit money has 
also to be considered in this connexion Our present 
system is an evolution of the Italian banking system 
bequeathed to that nation from a former civilisa 
tion Since the founding of the Bank of England in 
1694, industry and the financial system have expanded 
together on the basis of personal integrity and national 
credit The fundamental principle of the system has 
never changed as far back as we can trace it into 
the remote past It is founded on the permanent 
principle in human nature described as a sense of 
responsibility (individuality) and a dtstre for action 
(progress and evolution) and it is this which has 
guided the granting of credit and the use of a nation s 
currency Individuals who obtain tin use of the 
community s credit at an> time are those who are able 
to produce what mankind desires or is taught to 
desire, whether goods, ideas or adventures It is a 
fact that gold alone did not finance the first factories 
erected and operated mechanically in this countrv 
and credit has been issued ever since in increasing 
amounts on the basis of the ability of industrial 
concerns to produce what men tlesirc to consume 

(3) Prof Soddy savs of the financial svstem that 
' Such a system as the present has never even lieen 
attempted before ” This is not correct as 1 have 
tned to indicate briefly above He says further 
that ' It IS an absolute innov ation An absolnit 
innovation is impossible under the laws of evolution 
and IS not known in all the annals of human history 
with the single exception of revolution which is 
always followed by a restoration of tradition m a 
modified form But the innovation here referred to 
IS evidently the alteration in the class of persons to 
whom credit was granted after the introduction of 
mechanical power It appears to have been a funda- 
mental innovation because mankind then entered 
upon a new stage of evolution under new economic 
methods and new incentives and desires and 
therefore the ostensible basis of creilit was gradually 
transferred from land to the more productive industrial 
plant The use of mechauiical energy made it possible 
to satisfy growing desires and the financial atlapta 
tion took place naturally as an inflation of 
currency necessary for the distribution of the increased 
products Thes was not a fundamental change m the 
financial system as such , it was a change in economic 
methods a new form or symbol of credit came into use 

The century or more since then has afforded ample 
time for the evolutionary process to complete the 
cycle of existence of this form so that the signs of 
age are apparent, as I suggested in a previous com- 
munication The reasons are obviously that— 

1 Machines are becomuig more and more perfect 

and human labour less and less necessary for 
the production of the means of existence 

2 Most countries, even mto the East, are becoming 

industrialised and their products cannot be 
marketed abroad as readily as in tbe mneteenth 
century 

3 Credit facilities have become too concentrated m 

the extension of industrial production, and the 
desires of those devoted to leammg and the fine 
arts have been comparatively neglected under 
a democratic regime 
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The results of i and 2 will gradually operate to 
inaugurate a new modification in the use of credit, 
because a wider base another symbol or form of 
credit must be found b> which the means of human 
evolution and of existence under new conditions can 
be more adetiuately distributed As machines now 
perform so much of the world's work, an extensive 
' unearned distribution of currency would be pos 
sible and would benefit the skilled staffs of industries 
because of the increased expenditure of the people 
The ‘ out-of work allowance, however is admitted 
to be an undesirible method as the recognition 
of the mere ‘ right to liv e ' is not suflicient for 
those who realise the responsibilities of human 
government The ethical effects cannot be dis- 
regarded, and the problem in this age of transition 
IS to fnd suitable occupations for certain types Ihe 
latent powers in human beings are developed by 
individual effort, and it is evident that the financial 
system ind social laws were originally formed with the 
view of inspiring and rewarding such effort It is 
in this respect that our present methods require 
modification, and doubtless many new and exten- 
sions of old occupations would suggest themselves 
were the standards of character and attainment 
different The scholarship method of encouraging 
self development and distributing currency could be 
extended in other directions and to other occiip itions 
and incentives devised for human endeavour toward 
worthier ends than now attract the majority But 
It would be unsafe to attempt a change on a wide 
scale until the principles which should guide the 
innovation are clearer 

(4) Finally Prof Soddy describes the present 
system as counterfeit ’ I presume (under correc 
tion) that he has in mind the interest on credit- 
loans The philosophy of usury is very interest 
mg as it involves the polar principle which science 
has (lemonstrated and also the principle of growth 
or development which evolution imjihes Interest is 
roughly the measure of the mere ased productive 
capacity from year to year and this increase is 
returned immediately to industry as new ' loans ’ 
and distributed as currciic y in w ages, salaries and 
dividends according to the ability of industry to 
absorb and use it Interest or usury acts as an 
automatic regulator and indicator it shows where 
the energy and desires of man are expended It also 
acts as a check and restraining influence on im- 
petuous individuals, although to economists who 
may not realise the polar principle of ‘ debt and 
" credit it IS rather of the niturc of the red flag 
Orced and selfishness (concomitants of the evolu- 
tionary process) would be even more m evidence were 
human beings not automatically controlled and 
regulated by the laws of its ow n credit system which 
at the same time fulfils the Iniman function of provid- 
ing for changing conditions, growmg desires and the 
development of individuality — otherwise we might, 
indeed, perish Even as things are honest intention 
to meet " promises to pay and ability to perform 
what this industnal age and its ideals demand (Mr 
Lane box Pitt’s ' practical mstruction. May 19, 

L 670) underlie our credit system and any one who 
1 the " credulity ’ to evade these conditions comes 
sooner or later to the end of his rope and his character 
In conclusion, my object is elucidation and is not 
to prove any person wrong, least of all Prof Soddy , 
whose courageous tilting at economic conditions has 
stimulated thought and will help to hasten a most 
urgent readjustment of methods and conditions 
which, in my opinion can be brought about only by 
a change of ideals W Wilson Leisenring 

May 22 
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Separation of leotoplc Ions 

In the issue of Nature for June 2, p 76^, there is 
a reference to a paper by Kendall andf tottenden 

g Vashington National Academy of Sciences, vol 9, 
o 3) which descnbes a method for separating isotopic 
tons This method was first described by Prof F A 
Lmdemann at the Royal Society conference on iso- 
topes (March 1921) A considerable number ot 
experiments on this subject have been earned out 
here during the past year, but it seemed desirable 
to postpone publication until a defimte result had 
been achieved John G Pilley 

Clarendon Laboratory, 

University Museum, Oxford, 

June 5 


Haze on Derby Day— June 6 

There was a dense haze overlying Southern England 
on June 6, becoming worse towards evenmg and 
greatly interfering with visibility It was very 
marked in Surrey in the neighbourhood of Epsom, 
where the race goers found it difficult to see clearly 
Records of this haze taken with my dust-counter at 
Cheam, between 7 and 7 30 pm, gave a greyish 
deposit of dust particles upon the cover-glass These 
particles varied m diameter from ij microns down 
to ultra-microscopic size , the average diameter was 
about J micron Most of them were irregular m 
shape and insoluble m water, but scattered among 
the irregular dust particles were a number of small 
spheres The proportion of these spheres present 
was about 3 per cent of the total number of dust 
particles They were transparent and usually colour- 
less, but some were distinctly brown or reddish The 
maximum diameter of the spheres found was 
microns but most of them were less than this They 
were insoluble in water The haze was unusually 
dense for a country distnct, and the number of dust 
particles per cubic centimetre was between 9000 and 
10,000 

It will be remembered that on Derby Day there 
was very little wind, but what there was was from 
the north It is difficult to avoid the conclusion that 
a targe proportion of this dust travelled south from 
the manufacturing districts of the Midlands The 
presence of coloured and colourless transparent 
spheres pomts towards ash particles ejected from 
chimneys, while the grey colour is not what one 
would expect if domestic smoke were the ongm 
The records obtained during I ondon fogs are black, 
and a dense fog gives 40,000 to 50,000 particles per 
cubic centimetre 

For comparison with June 6, a dust record taken 
at 7 p M on the evening of June 10 at Cheam gave 
less than 100 dust particles per c c The wind was 
strong and blowing from the west, and visibihty 
very good J S Owens 


Perseld Meteors In July 1592 

With reference to Dr Fothermgham's mteresting 
comments in Nature, June 9, p 774, on the probable 
shower of Perseids in 1392, 1 thought it best to 
accept the date kindly sent to me by m Beveridge, 
as it fell near the time when a shower nught be 
expected to occur However, the shower- of 1392 
appears to have been 19 days earlier than the correct 
tmie, and this (with another reason stated later! at 
once throws doubts on the identity of the display 
with the true Persevis ^ 
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The near correspondence in epoch may still, how- 
ever, occasion some suspicion that the Perseid 
shower formed the mcident recorded m history, 
though the exact date and direction of the meteor 
flights are incorrectly given This idea is encouraged 
by the fact that m two other cases (a p 784 and 863) 
the shower dates differed 10 days from the normal 
It IS perhaps important to remark in this connexion 
that several rich showers of non-Perseids have been 
frequently observed in modem times which do not 
differ materially from the date of the Perseids Three 
of these may be mentioned as possibly the same as the 
ancient showers recorded which failed to conform 
with the exact Perseid dates 

(i) There is a strong shower at 303® - 9® near o 
Capncomi on July 25-August 6 

fz) A nch display from 339° - 11° m Aquarius on 
July 26- August 2 

(3) A fine shower seen in 1879 from Draco 291° -f 60® 
on August 21-25 

If the meteors of 159-1. to which Mr Beveridge has 
directed attention, " traversed the heavens from west 
to east," as stated in the ancient chronicle, they could 
scarcely have been Perseids, for the latter are movmg 
nearly from east to west, and this seems an important 
detail 

The direction of the meteors of 1592 from west to 
east means that their apparent motions must have 
been slow and that they were overtaking the earth 
m its orbit The Perseids belong to another class , 
they are swift objects meeting the earth at a velocity 
of 38 miles per second I was not euwire until I saw 
Dr Fothermgham’s letter that the direction of the 
meteors had been described as from west to east 
I adopted a period of ii 75 years (Observatory, 
May 1923) as agreeing with a large number of 
abundant returns of the Perseids and as it seemed the 
best to be derived I directed attention to it m the 
hope that future observers would bear it in mmd and 
test It in the hght of additional observations 

W F Denning 

44 Egerton Road, Bishopston, 

Bristol, May 30 


Tactile Vision of Insects and Arachnlda 

With regard to Father O’Hea's letter in Nature 
of May 26, p 705, I wish to pomt out — 

(1) That 1 ongmally questioned the statement that 
the house-fly and certain spiders avoided the approach 
of one's hand by detecting " convection currents ’’ 

(2) That expenments in this direction can only be 
made with totally blind msects 

(3) That I have not stated that vision is umvetsal 
or even general among insects and arachiuda possessed 
of eyes, and 1 offer no explanation (at present) of the 
use or purpose of " sightless eyes Neither can I 
enter a discussion on " vision and hght-sensitiveness ’’ 

I do maintain, however, that many species form 
comparatively clear images and can judge distances 
The fact that a male Attid (and some Lycosids) will 
perform for the benefit of a female m an adjacent 
glass tube is at present only eirohcablc on the assump- 
tion of vision Father O’Hea has not, he saj^*, 
worked on this pomt, and I persist m offering it as 
a preliminary objection to his hypothesis This dis- 
cussion cannot, however, proceed to any satisfactory 
conclusion until we have his further evidence for a 
large number of species, and until this is forth- ^ 
commg I should suggest that a generalisation on thd 
question of vision among arthroj^ds cannot be Ihad9. 

G H Locitist 

Salmon’s Cro^, Reigate, Surrey 
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The EdtrSs Torsion Balance and its Use m the Field 


By Capt H Shaw an 
'T'HE problem of locating from the surface mineral 
deposits in the interior of the earth presents 
numerous difficulties, and has been considered by many 
investigators who have employed methods based on the 
physical properties of these bodies, utihsing clcctraal, 
magnetic, seismic, and density effects Speaking gener- 
ally the useful minerals are of either very high or very 
low density, so that a method dependent upon the 
difference in density between the mineral and its 
surroundings would appear to be suitable for the loca- 
tion of such deposits, especially as these effects are 
noticeable at a considerable distance 

The attraction due to a heavy body is superimposed 
upon the normal force of gravity at any point in its 
vicinity, and it is by observations on this local field by 
means of a torsion balance that the disturbing mass 
may be located most readily 

The torsion balance of Michell and Cavendish was 
redesigned and employed for this purpose m 1888 by 
Baron Roland von Eotvos, professor of phvsics at 
Budapest, who gave to the balance a new construction 
which IS retained essentially in the modem instrument, 
although numerous improvements have since been 
introduced 

The essential features of the balance can be seen on 
reference to Fig r A light aluminium beam loaded 
with platinum weights is suspended by a fine platinum 
indium torsion wu-e One of the weights is attached 
directly to one end of the beam, but at the other end 
the weight is suspended about 60 cm below the beam 
by means of a fine wire 

The forces of gravitv acting on the two masses are 
not wholly vertical, but have small horizontal com- 
ponents which give rise to a minute horizontal torque 
tending to rotate the balance arm The displacement 
of the beam relative to its case is observed by means 
of a telescope and scale fixed to the case, with the aid 
of a mirroi; earned by the beam 

Wlien the position of equilibnum of the system has 
been read, the entire beam and case are rotated through 
73° and the observation repeated Five observations 
are thus obtained in one revolution of the balance, and 
the readmgs in these positions are sufficient to furnish 
the information required for the station at which the 
balance is situated 

The modem type of balance consists of two similar 
beam systems placed side by side, with the suspended 
weights at opposite ends, and as with this type only 
three observations at angles of iao“ are required for 
a complete determination, a considerable saving of 
time results These improved instruments are in 
some cases fitted with photographic recording arrange- 
ments, the balance case being rotated automatically 
into its new azimuth after the beam has come to rest 
and the exposure made 

The suspended system requires most careful pro- 
tection against convection currents and other disturb- 
ing mfluences, and consequently is enclosed in a double 
^ qr treble-walled brass case of uniform thickness Tem- 
perature and radiation effects are thus reduced con- 
sideraUy, while the additional precaution is taken of 
workutg nt m^t, thereby elimmatmg sqiar radiation 
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effects and securing a greater constancy of temperature 
Under these conditions the instrument is found to 
give uniform and satisfactory results in the field when 
protected only by a tent 

In order to secure the necessary degree of sensitivity 
It IS essential that the period of oscillation should be 
large, and Eotvos has succeeded in obtaining a period 
of swing of 1500 to 1800 seconds bv employing weights 
of 30 grams and a beam of 40 cm length, the lower 



weight being suspended at a depth of about 60 cm 
below the beam The sensitivity of the instrument is 
partly controlled by the coefficient of torsion of the 
suspension wire, and bv using a platinum wire o 04 
mm in diameter, alloved with 20 per cent indium, it 
is possible to measure variations of gravity to within one 
io‘* C G S unit per centimetre These wires, which 
have hitherto proved the most suitable for the purpose, 
arc previously subjected to a special “ baking ” treat- 
ment with the view of eliminating remanent torsion 
Similar instruments of smaller dimensions have been 
constructed and tried by Eotvos, but were subse- 
quently abandoned as bemg unsatisfactory Quartz 
fibres have also been employed m place of the torsion 
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wire, but it was found by Fotvos that a quartz fibre 
which IS sufficiently strong to carry the loaded beam 
lb more rigid than the platinum indium wire and in 
consequence a smaller deflexion of the beam results 
It was partly owing to this fact and partly owing to 
the exceptional fragility of the quartz fibre that it 
was not adopted by Isotv os in his field instrument 
The action of the balance and the nature of the 
quantities measured may be appreciated from the 
following consideration Let a system of rectangular 
co-ordinates Ox, Oy, Oz, Fig 2, have its origin O at 



the centre of gravity of the balance beam, the axis Os 
directed downwards in the line of resultant gravity at 
0 , and the axes Ox, Oy towards the geographical north 
and east respectively It is assumed that a potential 
function U exists for the gravitational field about 0 
and that, for points not outside the range of sw ing of 
tlie balance beam, we can put 

U = Uo + iUu** + i Uay* + 

+ Uigxy 4- Ujgxs + U*tV2, 
where Uo is the value of U at 0 
„ I'o „ „ ,, the resultant force at 0, 

and Uii, Ujj, etc depend only on 0, not on x, y, and 
z Such an assumption is justified whenever gravity 
IS normal, or even if there are irregularities in the field, 
prov ided the disturbing masses are fairly distant from 
the balance 

If the balance beam lies in any position in the plane 
Oxy, making an angle a with the axis Ox, its main mass 
IS concentrated at two pomts of which the co-ordinates 
are (/' cos (a-i-jr), /' sin (a-i-7r),0) for the upper weight 
and {I cos o, I sin a, h) for the lower The potential of 
the whole system will therefore depend on a, and will 
only be a minimum or maximum for a limited number 
of values of a For all other azimuths the beam will 
tend to rotate so as to set itself in a position of mini- 
mum potential, and will actually rotate until this 
tendency is Imlanced by the torsion of the suspension 
wire The latter, measured by means of the tdescope 
and scale, affords a means of determining the twisting 
moment due to the gravitational field at any value a, 
and thus enables us to evaluate the quantities which 
specify the field and the torque due to it It is shown 
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in the mathematical theory that these quantities are 
none other than the magnitudes 

(Ujs-Uii) U,*, U,8, and Ujs, 
which are thus determined for every station 0 
Application of thl Balance 

The magnitudes (Ua-Uii), Uj,, U23, Ujs deter- 
mined bv the balance are not sufficient to enable 
us to reproduce the complete gravitational field about 
O — in other words, to describe its equipotential sur- 
faces — since we require to know both Uu and U** 
separately, and also Uss and gf, Eotvos, however, 
has shown that, by means of the four magnitudes 
determined by his balance, and one or two pendulum 
measurements, the magnitude of g, the force of gravity, 
can be determined throughout a region where the 
earth’s surface deviates only slightlv from the equi- 
potential surface through the base point The balance 
IS thus of great service to geodesy 

In recent years, however, the balance has been 
extensively employed for work having a wider appeal 
than the problems of geodesy By its capacity to 
explore the regions below the earth’s surface, not by 
penetrating it but by remaining always on the surface, 
It has proved itself a valuable ally to the geologist, and 
Its use IS superseding much of the costly boring and 
drilling hitherto necessary in locating mineral de- 
posits Wherever such deposits differ sufficiently in 
density from their surroundings, and are sufficiently 
extensive to cause appreciable irregularities m the 
gravitational field at the surface above them, the 
balance not only registers their existence, but also 
helps to determine their density, shape, extent, and 
depth below the surface, so that, m favourable cir- 
cumstances, a single boring may suffice to settle any 
remaining doubts regarding the nature and size of the 
deposit In this work of exploring subterranean dis- 
turbing masses, the same four quantities (Ujj — Uu), 
Uj2, Off, and are employed, but the influence of all 
known disturbing masses, and the normal field due to 
the size and shape of the earth, must be calculated and 
eliminated before accurate conclusions regarding the 
unknown masses can be drawn This may be a very 
labonous and complicated process, and may even be 
impossible in unfavourable regions, e g , where there 
are mountain ranges of an irregular character in the 
vicinity 

In such regions, however, the variations of strata as 
regards character and shape are frequently sufficiently 
apparent from surface indications to render the use of 
the instrument unnecessary, so that the balance is of 
most use where it is most accurate, namely, in regions 
presenting a regular and comparatively unbroken 
surface, but havmg important irregularities below the 
surface 

In this work, certain simple combinations of 
(U,i-U„), Ui„ Uj,, Ujj, are more useful than the 
magnitudes themselves Those mainly used are S, R, 
A, /i, where 

S-\/Uu^+U„*, R^-^(U„-Uu)sec2A, 

tan/*-gJ, tan2A--|j^- 
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The magnitude S represents the “ maximum gradient 
of gravity in the horizontal surface,” te, the maxi- 
mum amount by which the vertical forte of gravity is 
increased as we proceed from the origin through unit 
distance m any direction in the horizontal surface, and 
IS obviously the resultant of Ujj and Ujg, the gradients 
m the direction Ox, Oy respectively Also the direc- 
tion of this maximum gradient is given by /t, the angle 
which It makes with Ox 

The magnitude R is equal to the difference between 
the reciprocals of the principal radii of curvature of 
the level surface at 0, and is alway's positive Thus, 
if Pi IS the least radius of c urvature at O, and p^ the 
greatest, , , 

R= -- , 

Pi Pi 

while A IS the angle which the plane of greatest 
radius of curvature, or least curvature, makes with the 
plane Oxs 

The work of survey consists in finding these values 
S, R, A, p at as many stations as possible, correcting 
them for normal gravity effects and known irregu- 
larities, and plotting the final values, representing 
the maximum gradient S by an arrow drawn through 
the station in the direction p, and proportional in 
length to the magnitude of S, and indicating R by 
another arrow in the direction A The positions, 
directions, and lengths of these arrows are then com- 
pared witli the corresponding arrows given by certain 
simple mass distributions of which the effects can be 
calculated, and the probable distribution corresponding 
to the observed results is deduced 

To illustrate the gravitational effect of a subterranean 
mass and the variation of the magnitudes measured 
by the balance from point to point on the earth’s 
surface above such a deposit, we may consider the 
simple case represented in Fig 3 Here a horizontal 
layer of matter, having a density greater by unity 
than Its surroundings, is bounded on the top and 
bottom bv horizontal surfaces at depths 200 and 300 
metres below the earth’s surface The layer extends 
to infinity in the north, east, and west directions, but 
terminates at the south end in a vertical plane through 
the east-west line Let 0 be a point on the earth’s 
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surface on the line where this vertical boundarv meets 
the latter, x' 0 \ the meridian through 0 , and Os the 
downwards vertical meeting the fates of the deposit 
in A and H Consider the force of grav ity due to the 
deposit alone — which is thus to be regarded as having 
a density unitv— at any point X on x'Ox The force 
at X will be w'holly in the plane xOs, and the corre- 
sponding potential surface through X will be a cylinder 
having Its axis perpendicular to this plane In these 
circumstances the magnitudes Un, Ujj etc , specifying 
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the disturbing field due to the deposit, can easily be 
calculated Moreover we have 

Ujj=U„-U,3-0, 

and therefore 

A=/a = Oor ir, 

_K = U,„ 

S = Uij 

In Fig 3 the values of Uji are plotted ns ordinates 
corresponding to the abscissae 0 \ in the curv e RRR, 
and the values of U,, in the curve SSS It will be 
noticed that the point O, vcrticalh above the edge of 
the deposit, IS strongly marked in each curve by a 
maximum on one vncl a zero value on the other The 
maximum value of S has a magni'iidc 53 x 10 ® C G b 
units, and the maximum of R is 26 x 10'* units Since 
values of R and S as low as i x 10 • unit affect the 
balance, it is apparent that the instrument would 
readily show the effects due to such a subterranean 
deposit, and indic ate its extremity 


Science and Industry in Sweden 


T he exhibition recently opened at Gothenburg 
to celebrate the tercentenary of the founding 
of that city by Gustavnis Adolphus, with its display 
of Swedish manufactures, is an eloquent reminder of 
the part taken by Sweden in the development of 
certain industries and also of the debt of the world 
to Swedish men of science Though she cannot lay 
claim to mathematicians of the rank of Leibnitz, 
Newton, or Euler, or to astronomers equal to Galileo 
or Herschel, jn chemistry and mineralogy Sweden 
has often led the way, and few countries can boast 
of names more widely known than thcgie of Bergmann, 
Scheele, Gadolm, Berzelius, Nilson, Ckve, and 
Arrhenius 

The nse of science in Sweden is generally traced 
to Linnieus, but it really had its foundation in the 
middle of the seventeenth century Like all the 
western nations Sweden felt the mfhience of the dis- 
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coveries of ( opernicus, Kcplcr, and Galileo, and one of 
the objects the y oung and eccentric Queen ( bnstina had 
in view when she invited Descartes to her capital 
was to place him at the head of the academy she 
proposed to establish The plans of C hnstina, howev-er, 
came to nothing, for Descartes died in 1650 and four 
years later she herself abdicated 

Sweden has a comparatively large territory but a 
very limited population Until recent times there were 
but tw'o seats of learning, Uppsala and lund Both 
are still small cities, the former having about 20,000 
inhabitants, the latter some 4000 less Uppsala is 
about 40 miles nortn of Stockholm, while Lund is 
not far from Malmo in the extreme south Lund 
University was founded in 1666, Uppsala in 1476 
It was in Uppsala that Swedish science had its birth, 
and there it has found its principal home Johann 
Gestnn and Magnus Celsius (1621-1679) were among 
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the mathematicians of Uppsala dunng the seventeenth 
century, the former being the author of a commentary 
on Euclid and works on astronomy and mechanics 
The grandson of the latter, Magnus Celsnis, was 
Anders Celsius (1701-1744) who accompanied Clairaut 
and Maupertuis on their degree-measuring expedition 
to Lapland To him we are indebted for the Centigrade 
thermometer For some years he was professor of 
astronomy at Uppsala 

The great Swedenborg (1688-1772), the learned 
Khngenstierna (1698-1785), Martin Stroemer (1707- 
1770), Peter Elvius (1710-1749), and Peter Wargentm 
(1717-1783) were all either students or professors at 
Uppsala, as was Melanderhjelm (1726-1810), whom 
Brougham met when he attended a meeting of the 
Royal Academy of Sciences at Stockholm in 1799 
Klingenstiema was the discoverer of the fact that 
refraction of light could be produced without colour , 
Stroemer made the first Swedish translation of Euclid, 
while Wargentm devoted much of his life to a study 
of Jupiter’s satellites and was associated with Lacaille 
in his work on the parallax of the moon He was also 
the first director of the observatory at Stockholm 
founded in 1759 largely through the instrumentality 
of the capable and public-spirited administrator, 
Claude Grill (1704-1767) 

Of all the men of science connected with Uppsala 
the place of honour must be given to Linnaus, whose 
tomb IS in the Cathedral there Whether we think 
of him as a boy watching the bees and flowers m his 
father’s beautiful garden at Rashult, as the budding 
botanist at the school at Wexio, or as the strugghng 
student first at Lund and then at Uppsala, or again 
as the intrepid explorer m the wilds of I^pland, we are 
impressed with his untiring energy and hi» singleness 
of purpose Born in 1707, at the age of twenty-three 
LinnsBus became an assistant professor at Uppsala, 
but the years 1735 to 1738 he spent in travel In 
Holland he became the fnend of Boerhaave and worked 
in the garden of the wealthy Cbffort, near Haarlem 
He also visited England, France, and Germany, and 
It was during this time he brought out the first edition 
of his “ Systema Natura ” Returning to Sweden he 
was made the president of the newly founded Academy 
of Sciences at Stockholm, and m 1741 became professor 
of anatomy at Uppsala, where he died on January 10, 
1778 With his never-ceasing industry he combined 
a passionate love of order, and it has been said that 
thus “ he was able to serve his own generation with 
great effect, to methodise the labour of naturalists, 
to devise useful expedients for lightening their toil, 
and to apply scientific knowledge to the practical 
purposes of life ” 

Contemporary with Linnasus, but occupied with 
a different branch of science, was Johann Wallenus 
(1709-1785), the writer of many scientific books and 
for a long time professor of chemistry, metallurgy, 
and pharmacy It was to his chair thaX Bergmann 
succeeded in 1767 A native of West Gothland, 
where he was bom in 1735, Bergmann as a student 
came under the influence of Lnnseus and passed 
nearly the whole of his life at Uppsala He was one 
of the earbest chemists to deal with chemical problems 
m a stnctly scientific manner, and he was the pioneer 
of systematic chemical analysis Holding his chair 
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until his death in 1784, he counted among bis pupils 
Johann Gahn {1745-1818), who added manganese 
to the list of elements and instructed Berzelros in the 
use of the blowpipe, and Johann Gadolin (1760-1852) 
Gadolm became a professor at the umvcrsity of Abo, 
then belonging to Sweden, and to him Finland was 
indebted for the introduction of a knowledge of the 
discoveries of Lavoisier and the other French chemists 
The town and university of Abo were destroyed by 
fire in 1827, but when visited by Bishop Ileber, the 
writer of the hymn “ From Greenland’s icy mountains,” 
in 1805, he described it as “a place possessing an 
archbishop, fifteen professors, three hundred students, 
a ruined castle, a whitewashed cathedral, and certainly 
the most northerly university in Europe ” 

Gadolin had been a candidate for the chair left 
vacant by the death of Bergmann, but this was given 
to Afzelius (1755-1837) Bergmann’s greatest con- 
temporary was undoubtedly Scheele Seven years 
younger than Bergmann, Scheele began life as an 
apprentice m Gothenburg From Gothenburg he 
removed to Malmo, then to Stockholm and to Uppsala, 
and finally settled at Koping where he purchased a 
business It was here he made his great discovery 
of oxygen Endowed with a genius for resolving the 
most obscure chemical reactions, Scheele stands 
almost unrivalled for the number and value of his 
discoveries He died two years after Bergmann, and 
his statue now adorns the Swedish capital 
Though, with the death of Bergmann and of Scheele, 
the progress of chemical discovery slackened some- 
what, the greatest of Swedish chemists had yet to 
appear Berzehus, who stands beside Linnteus in 
the roll of Swedish science, was bom m 1779, a year 
after Davy In 1798— the year Davy went as assistant 
to Beddocs at Clifton— Berzehus became an assistant 
to t^e medical superintendent at Medvi While 
Davy was establishing his reputation at the Roval 
Institution, Berzehus as a professor of medicine was 
gaining the admiration of Stockholm, and on Davy’s 
death m 1829 he was recognised as the leading chemist 
m the world Sir William Ramsay once remarked 
that he believed that since the time of Boyle none 
had done more for the advancement of chemistry 
than had Berzelius His kitchen laboratory at Stock- 
holm was as famous as that of Lord Kelvin in the 
cellar beneath the old College of Glasgow Dulong, 
Mitscherhch, Gmelin, Gustav and Heinnch Rose 
were all taught there by the great master, and Wohler 
has fortunately left a descnption of it “ The labora- 
tory,” he said, “ consisted of two ordinary rooms 
furnished in the simplest possible manner, there 
were no furnaces or draught places, neither gas nor 
water supply In one of these rooms were two common 
deal tables , at one of these Berzehus worked, the 
other was intended for me On the walls were a few 
cupboards for reagents , in the middle Was a mercury 
trough, while the glass blower’s lamp stood on the 
hearth In addition was a sink, where the despotic 
Anna, the cook, had daily to clean the apparatus ” 
When in 1833 Berzehus married, the King of Sweden 
wrote of him, *' Sweden and the whole world were 
debtors to the man whose entire life had been devoted 
to pursuits as useful to all as they were glonous to 
hiS native country ” 



NATURE 


June 23, 1923] 


853 


Berzelius died m 1848, and the torch of chemistry 
has been handed on by worthy successors such as Lars 
Frednk Nilson (1840-1899) and Per Theodor Cleve 
(1840-1905), while to-day science in Sweden has no 
more illustrious name than that of Svante Arrhenius, 
the originator of the theory of electrolytic dissociation 
and the director of the Nobel Institute of Physics, 
who began his career in the old university where 
Bergmann had taught 

While chemistry in particular has flou rished in Sweden, 
other sciences have by no means been neglected In 
all that appertains to the sea and fisheries, to agricul- 
ture and forestry, and to exploration, much valuable 
work has been done One of the meetinRs to be held 
at Gothenburg this summer is the Congress of Scandi- 
navian Naturalists In astronomy, in physics, and 
in geology, Sweden has also played her part Uppsala 
has possessed an observatory since about 1730, and 
dunng the nineteenth century this was directed by 
Gustav Svanberg (1801-1882), Herman Schultz (1823- 
1890), known for his micrometrical measurements of 
nebulse, and by Nils Chnstophr Duner (1839-1914), 
who devoted himself to a study of stellar spectra and 
in 1892 received the Rumford Medal of the Royal 
Society Another well-known astronomer was Hugo 
Gylden (1841-1896), for more than twenty years head 
of the Stockholm observatory, where Backlund was 
his pupil Anders Jonas Angstrom (1814-1874) began 
his career in the Swedish observatories, but his great 
work on the solar spectrum was done while he held 
the chair of physics at Uppsala to which he was 
appomted after the death of Adolph Svanberg (1806- 
1857) Angstrom’s successors, Tobias Thalen (1827- 
1905) and Knut Johan Angstrom (1857-1910), were 
also distinguished workers in spectroscopy, while it 
was said that Thalen’s magnetometer was in use in 
every iron mine of importance in Sweden 

Geological studies in Sweden may be said to have 
been begun with the wntings of Urban Hiame (1641- 
1724), physician to the king, who in 1694 published 
his views on the history of the earth Some of the 
earliest geological maps of Sweden were prepared by 
Gustav Hermelin (1744-1820) a student of Uppsala 
and an officer in the Swedish mining service Geo- 
logical surveys of Norway and Sweden were inaugur- 
ated in 1858 Among the directors have been Otto 
Tprell (1828-1900) and Alfred Tomebohm (1838- 
1911) In a country possessing nch mineral deposits, 
the work of these geologists has been of the greatest 
value 


Apart from agriculture, which still employs about 
half the population of 6,000,000, the mam industnes 
of Sweden depend on the iron mines, the magnificent 
forests, and the ample water power The manufacture 
of wood pulp and the limber trade have grown 
enormously At one time Sweden was the principal 
iron-producing country in the world Though to-day 
her position in this respect is much more modest, the 
quality of her iron is still unrivalled The steam 
engine was introduced into Sweden by the Swedish 
man of letters, Abraham Edelcrantz (1754-1821), 
while the first marine engine was made by Samuel 
Owen, whose bust has been placed m the Gothenburg 
Exhibition together with a model of the engine he 
built In the field of shipbuilding Sweden has done 
mu(h pioneering work, and at one time no writings 
on naval architecture were more highly esteemed m 
England than those of Chapman (1721-1808), who 
was a native of Gothenburg The famous engineer 
and naval architect, John Ericsson, was a Swede, and 
began work on the Gota Canal, which had been first 
surveyed by Swedenborg, but was built to the plans 
of the British engineer Telford Ericsson was m 
England from 1826 to 1839 , he then emigrated to the 
United States and it was there that he produced the 
Monitor which during the civil war saved the North 
After his death m 1889, Encsson’s body was sent to 
Sweden m an American warship, and it now lies at 
Filipstad in the beautiful Wcrmland district 
Many Swedish civil and mechanical engineers have 
gained a world wide - reputation Nordenfclt, who 
died m 1920, was one of the pioneers of the submarine, 
Goransson, who died m 1900, assisted m perfecting 
Bessemer’s great invention, while Frednk Kjellin 
(1872-1910) was a pioneer of the electric steel industry 
Of the three brothers Nobel, it was Alfred Bernhard 
Nobel (1833-1896) who first produced dynamite and 
afterwards left more than a million sterhng to found 
the Nobel prizes The list could be lengthened consider- 
ably, but few names have stood higher than that of 
Gustav de Laval (1845-1913), whose cream separators 
are to be found m use all over the world , he is also 
widely known as the inventor of the de Laval steam 
turbine, the first patent for which was taken out in 
1884, the same year that the Parsons turbine was 
patented De Laval, it may be added, was a student 
and graduate of Uppsala University, and was thus 
one of the makers of modem Sweden who laid the 
foundation of their knowledge m the ancient university 
where Swedish science had its birth 


Current Topics and Eyents 


An important paper by Prof Georges Dreyer, of 
Oxford, in the last number of the British Journal 
of Experimental Pathology hM been the subject of 
widespread compient. as, apparently, it is likely to 
inaugurate a new era in the specific treatment of 
infective disease, and particularly of tuberculosis 
It is a matter of common knowledge that the 
" tuberculins " hitherto employed have not been 
completely successful against the highly resistant 
bacillus of tuberculosis Dreyer’s mam thesis — and 
it a supported by a mass of accurate expenmental 
«vidence<^i8 that the relative failure of certam 
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vaccine preparations is due to the presence in some 
bacteria of various lipoidal substances which, cover- 
ing or incorporated with the protoplasm of the 
microbe, offer a considerable protection to the latter, 
so that it IS able to escape the destructive bactencidal 
and other antibotiies which are evoked by the host 
in response to the infection By a process consisting 
essentially of the extraction of the lipoids the 
'* defatted " bacteria have been found not only to 
preserve their antigenic properties, but also the 
latter are actually enhanced when compared side 
by side with antigens which still preserve their 
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lipoids The bulk of Dreyer’s work refers to tubercle 
bacillus and there can be no doubt that^ so far as 
this microbe is concerned, he has proved his point 
experimentally brom his protocols he appears to 
have done what has not been done before, namely, 
the arrest clinical and histological of tubercle in 
guinea pigs It has always been felt ^ that any 
method which could bring this alxiut offered great 
hopes in the treatment of tuberculosis It is necessary 
however at this stage to adopt an attitude of caution 
as regards the treatment of human pulmonary 
tuberculosis, for it will be a long time probably 
years, before the full value of the method can be 
asse'^sed 

In the issue of Science for Ma> i8 prominence 
IS given to a communication entitled ‘ Problems in 
the Field of Animal Nutrition ’’ issued by the sub- 
committee on Animal Nutrition of the United States 
National Research Council The paper is an endeavour 
to indicate problems and helds of research worthy of 
study in relation to animal nutrition It is note 
worthy that under this heading are included such 
diverse subjects as human dietetics, animal and 
forage husbandry judging and food requirements of 
farm animals and diet m relation to reproiluction 
There are undoubtedly great advantages in describing 
and dehning the objects of scientific research, but it 
IS, perhaps, permissible to stress the fact that in the 
last resort the organisation of research depends 
upon the supply, and what in this connexion may 
be termed, the nutrition ’ of qualified scientific 
workers ! So far as Crreat Britain is concerned it 
would appear that the majority of the problems 
indicated (with the exception, perhaps of the scientific 
judging of farm animals) are the subject of study in 
one quarter or another For example at Cambridge 
great additions to the knowledge of nutrition continue 
to be made at the School of Bio chemistry under 
Prof Gowland Hopkins, and at the School of Agri- 
culture under Prof T B Wood workers on nutritional 
calorimetry and the physiology of reproduction 
continue to make progress The most prominent 
consideration, however, before workers on the scien- 
tific aspects of nutrition in Great Britain is the need 
for the careful study of what may be termed the 
balance of essential food substances, as distinct from 
the absolute amounts of each of such, and it would 
appear that a great deal has still to be learned as 
to the interplay m nutrition between the relative 
quantity of protems, carbohydrates, minerals and 
even vitamins, which may be contained in diets, both 
in health and disease On the applied side of the 
subject, the ultimate (and most difficult) problem is, 
undoubtedly, how effectively to introduce science 
into a subject so much at the mercy of fashion and 
prejudice as the feeding of 2m.imals 

A PAPER by G McCready Pnee on " The Fossils as 
Age-markers in Geology ’’ {Princeton Theological 
Review, vol 20, p 583, 1922) afior^ interesting 
evidence, even m its place of origin, of the campaign 
that IS bemg earned on in the United States against 
the recognition of organic evolution The author 
states that he is a geologist, who has convinced him- 
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self that no true sequence of faunas is traceable in the 
rocks, and that zoological provinces may have existed 
in which tnlobites, niimmulites, and ammonites lived 
simultaneously m various portions of the globe The 
apparent absence of eroded surfaces between stratified 
series that are judged by their fossil contents, to 
differ widely in their age is regarded as a proof that 
no gap in the sequence has occurred On this matter 
the author should study U F Noble’s paper on the 
succession in the Grand CafSon of Arizona which was 
recently noticed m Naiure (April 7 p 480) It is 
alleged that thrust-planes and reversals by folding 
have been called in as explanations by those who still 
cling to the views put forward by William Smith It 
may be noted that the pioneers m the establishment 
of faunal sequences had no concern with doctrines 
of evolution but Mr Price states that those geologists 
who are " aujuaiiited with scientific methods ' have 
recently changed their views and accept a " new 
geology ’ When we find that the new geology 
accounts for an imaginary mingling of strata by the 
occurrence of a universal deluge we realise that its 
scientific outlook is not younger than that of the 
Chaldees 

The Albert Medal of the Royal Society of Arts 
which was instituted in 1862 as a memorial of the 
Prince Consort and is given annually for " distin 
guished merit in promoting Arts, Manufactures or 
Commerce ” has been awarded this year m duplicate 
by the council with the approval of the president 
H R H the Duke of Connaught to bir David Bruce 
and Sir Ronald Ross in recognition of the eminent 
services they have rendered to the economic develop- 
ment of the world by their achievements in biological 
research and the study of tropical diseases 

At a meeting held recently at the Mansion House, 
a committee was formed with the object of providing 
a national memorial to the late Sir Ernest Shackleton 
The aim is to establish some suitable memorial of 
a permanent nature but the first object of the 
committee will be to provide for the education of 
Sir E Shackleton 's children and to take his place 
in supporting his mother The balance that remains, 
after meeting these two obligations, will be devoted 
to the encouragement of exploration The hon 
treasurer of the meraonal fund is Mr Howard 
Button 61/62 Lincoln’s Inn Fields, London, W C 2 
Subscriptions may be sent to him or to any branch 
of the National Provincial and Union Bank of 
England 

In order to commemorate the late Dr W S 
Bruce, the polar explorer, a Bruce Memonal prize 
has been founded by subscription among his friends 
and admirers The prize, which will take the form 
of a bronze medal and money award, is to be given 
from time to time for notable contributions to 
natural science m the nature of new knowledge 
resulting from personal visits to polar regions The 
pnze will be open to workers of all nationalities, 
with a preference for young men at the outset of 
their egreers as investigators Arrangements $ie 
being made to leave the selection of the recipients 
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of the prize to a representative committee m Edin 
burgh Further subscnptions will still be welcomed 
by the hon treasurer, Mr A N G Aitken, 37 Queen 
Street, Edinburgh 

The resignation is announced of Sir George Bcilbv 
after nearly seven years’ voluntary service as director 
of fuel research and chairman of the Fuel Research 
Board under the Department of Scientifit and 
Industrial Research, which was established in 1917 
to investigate the nature preparation and utilisa- 
tion of fuel of all kinds Dr C H I andcr has been 
appointed director of fuel research, and Sir Richard 
Threlfall a present member of the Board, to be 
chairman The Hon Sir Charles Pirsons will 
continue as a member of the Board for a further 
penod Sir George Beilb> retains his membership 
of the Advisory Council of the Department, uid has 
consented to act as honorary adviser to the Board 
The following have been appointed additional 
members of the Board Mr R A Burrows Sir 
John Cadman, Dr Charles Carpenter Mr Samuel 
Tagg, Sir James Walker and Prof R V Wheeler 

In his recent presidential address to the Institute 
of Physics, Sir J J Thomson gave some account 
of the work he saw during Ins recent visit to America 
in the research departments of some of the great 
manufacturing firms These laboratories were estab- 
lished in the face of considerable opposition but 
now the unanimous opinion appears to be that the 
research department is one of the most profitable 
in manufacturing concerns, and however great the 
necessity for economy its cost would be the last to 
be reduced The scale of the laboratories is far 
greater than anything in Great Britain and much 
of the work earned out is not merel> what may be 
called development work but is funrlamental scientific 
work worthy of a university laljoratory On the 
Other hand, the American universities do not seem 
designed to produce a large number of men (jn ilified 
to take up advanced research work lor example, 
few of the science students have the necessary 
equipment in mathematics, and the stern training 
which a good honours man m a great English umv cisity 
has to go through appears to be unknown The 
system is doubtless good for the average man but 
a successful research institute requires something 
more than the average man it needs men with 
high scientific knowledge In this regard. Great 
Bntam has a distmct advantage which is sorely 
needed if it is to hold its own in competition 

The annual conversazione of the Institution of 
Electrical Engineers will be held at the Natural 
History Museum, Cromwell Road, S W , on Thursday, 
June 28, at 8 30 p M 

It is annotsneed m the 3 tmti that Sir E Wallis 
Budge, keeper of Egyptian and Assyrian antiquities 
at the Bntish Museum, has been dected a foreign 
correspondent associate of the Lisbon Academy of 
Sciences 

A REPLICA of the "portrait of Benjamin Harnson, 
painted a short time before his death bv Mr Cjiril 
Chitty of Ightham, has been purchased by private 
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subscription and presented to the Maidstone Museum 
It has been placed in the room in which selected 
examples of Mr Ifarrison’s flint implements are 
exhibited 

Thl annual general meeting of the Institution of 
Gas I ngmeers is to be held on June 26-28 m the City 
Hall Belfast At tlie first session of tlie meeting 
the Birmingham mtda! will be presented to Mr W 
J)oig Gibb ind Mr J D Smith engineer and manager 
of the Corporation Gas Works Belfast will deliver 
his presidential address A number of reports ind 
papers will be presented to the meeting and discussed 

‘ National Baby Week will bo observed on 
July I 7 and we have received from the National 
Baby Week Council (117 Piccadilly, W i) pimphlcts 
explaining the object of bab^ week and how to 
organise a baby week celebration and dealing with 
the activities of the Couniil The Council desires 
to promote in the widest sense the safeguaiding of 
infant life 

Ii is stated in the BrUtth Midical Journal that 
Dr Kleiwog do Zwaar, of Amsbrdam has instituted 
a triennial prize of tlie value of 2500 frincs wlucli 
will be awarded for the first time m 1924 for the 
best work in physical or prehistorit anthropology 
during the prt ceding thiee yiars C indidates should 
apply before November i to the Secretary, Ccolc 
d Anthropologie, 15 rue de 1 Lcole de M6decmc 
Pans 

Thl Society of (jlass Technology has issued a 
provisional progrimme for its visit to France on 
June 30- July 0 The details of the meeting are 
being arranged by M Delloyc of the Glaccnes de 
St Gobain, Chauny and Cirev ind visits to a number 
of glass fictones m and near Pins are promised 
Gn July 2 there wiU be a joint meeting for the 
presentation and liiscussion of papers with the 
I rench Society of Civil Engineers, and it is hoped 
that Prof H le Chatclier will address the meeting 

The centenary of the death of the famous horologist 
Abraham Louis Br^guet will be celebrated in Pans 
on October 22-27, by an exhibition of his works at 
the Mus^e Galliera a special meeting at the Sorbonne 
and a reception at the H6tel de Ville The Congris 
National de Chronom^tric will also meet m Pans in 
October, under the honorary presidency of M Baillaud 
director of the Pans Observatory, and of General 
Sebert Besides discussing general questions relating 
to chronometry, the congress will aim at the formation 
of a Chronometric Union under the direction of the 
International Research Council 

luROC'GH the great generosity of Mr Charles 
Ileape of Rochdale the Manchester Museum will 
shortly conic into possession of a fine collection of 
native implements, ornaments and weapons which 
will add greatly to the value of the ethnological 
collection that it already possesses The bulk of 
the specimens arc drawn from the Pacific, but the 
collection also contains some objects from the Fskitno 
and from Egypt Ihe collection has been catalogued 
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by. Messrs Heape and Edge Partington, and the 
catalogue was printed some time ago, and issued 
privately It would be of great advantage to 
ethnology if, some day, this invaluable source of 
information should be reissued, if necessary by 
subscription The collection contains a representa- 
tive set of Polynesian weapons There are also 
many examples of shell work, especially of mother- 
of-pearl which should be of great interest, and 
much that will be of considerable use to the student 
of ornament When the exhibits are classified and 
exhibited they will form an excellent foundation 
for the study of the matenal culture of Oceania 

At a recent meeting of the council of the Roval 
Agricultural Society some account was given of the 
work in hand by the Society s Research Committee 
Experiments are in progress in Leicestershire to 
test the value of basic slags and other fertilisers as 
measured by the increase in weight of cattle and 
sheep Silage is to be made in clamps or pits at 
Cambridge and tower ensilage in Last Suffolk, and 
the products are to be used next winter as feed for 
dairy cows , the effects of the silage on the yield 
and quality of the milk will be watched Pig-fe^ing 
IS also being investigated at Cambridge, where 
experiments will be made on the effects of grinding, 
soaking, and cookmg on the nutntive value of maize* 
and on feeding with barley and potatoes, while 
similar trials will be made at the Harper-Adams 
Agricultural College on the value of home grown 
products , in each case the weight of flesh producerl 
as well as its quahty, will be investigated The 
Research Committee of the Royal Agricultural 
Society IS doing valuable work m thus supplementing 
the investigations carried out at research institutes 
and aiding in bridging the gap between the research 
worker and the practical farmer 

The Soci6t6 Fran9aise de Physique celebrates this 
year the fiftieth anmversauy of its foundation, and 
to mark the event the Soci6t6 is orgamsmg a National 
Physical and Wireless Exhibition which will be held 
in the Grand Palais, Pans, on November 30-December 
17, concurrently with the Aeronautical Exhibition 
The list of patrons, headed by the president of the 
Republic and the chiefs of the vanous ministnes, 
includes leading personahties of the French scientific 
and industnal world A guarantee fund of one 
million francs has been subsenbed by eighty-two 
firms and individuals The exhibition, which will 
embrace the pnncipal scientific and industnal applica- 
tions of physics, IS to be divided into the following 
sections Experimental physics, retrospective dis- 
play of physical apparatus, radio-telegraphy and 
telephony, vacuum. X-ray and thermionic tubes, 
biological physics, physiology , telegraphy, telephony, 
signalling , various industnal and domestic apphcatioi» 
of electricity , electro-chemistry, electric catfles , glass, 
porcelain and other insulating materials, optics, 
photography,^cinematography , illummation, rarefied 
and compressed gases , heating , metallurgy , acoustics , 
measurmg and control apparatus, and instnictioii, 
books, reviews 
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The forthcoming meeting in London of the Inter- 
national Association of Navigation Congresses is an 
event of outstandmg importance in shipping and port 
circles The Congress will be held on July 2- July 6, 
and wall be attended by numerous and influential 
delegates from all over the world, many of whom 
are contributing reports on matters of which they 
have expert knowledge It is the thirteenth meetmg 
of the Association , normally a congress is held every 
third year, but the regular sequence was broken by 
the War The last meeting was at Philadelphia m 
1912 , consequently much mterest and importance 
attaches to the revival of the gatherings after a lapse 
of more than ten years The King has graciously 
accepted the position of patron , Lord Desborough 
IS president, and there is a strong and influential 
British organisation committee The subjects to be 
discussed include the following (a) Inland naviga- 
tion the utilisation of waterways for the production 
of power and its consequences and applications , 
the influence of surface waters and subterranean 
sheets of water on the flow of nvers , and estimation 
of the water consumed for navigation and irngation 
purposes, and the portion returned to the subter- 
ranean sheet of water (6) Ocean navigation the 
accommodation to be provided for ships in order to 
satisfy the future dimensions of vessels, mechanical 
equipment of ports , concrete and reinforced concrete 
their applications to hydraulic works , means to assure 
their preservation and their water-tightness , the use 
of liquid fuel for navigation and its consequences , the 
utilisation of tides for the production of power for the 
workmg and lighting of ports , and the prmcipal 
advances made recently in lighting, beaconing, and 
signalling of coasts, and standardisation (unification) 
of the languages of mantime signals 
The Museums Association will meet at the Guild- 
hall, Hull, on July 9-13 On Tuesday mormng, 
July 10, there will be an official welcome by the 
Lord Mayor, and the president, Mr T Sheppard, 
will give an address on "The Place of the Small 
Museum ’’ Later, at the Hull Luncheon Club, the 
delegates will be entertained and the president will 
give an address on " The Evolution of a Yorkshire- 
man " A number of papers will be read upon 
vanous aspects of museum work, and there will be 
numerous social functions and visits to places of 
interest On Fnday morning, July 13, there will 
be an address on " American Museums " by a delegate 
from the Amencan Museum of Natural History, 
New York, and also cmematograph exhibitions In 
the afternoon one section will visit York and will 
be entertamed by the Yorkshire Philosophical 
Society in the grounds there, another party will 
sail for Copenhagen on the s s Spero, and firom 
prehminary programme received from Dr C M. C 
Mackeprang, of the National Museum at Copenhagen, 
it appears that the members will be received on 
Monday mornujg, July 16, at the National -Museum 
and inspect the National Collections , they wdl be 
then entertained to lunch in the Museum In the 
afternoon they will visit Rosenborg Castle and later 
will attend a reception at fhe Town HalL Ofi 
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Tuesday, visits will be paid to Thorvaldsen’s Museum 
and the Museum of Applied Art In the afternoon 
the National Art Gallery and the Zoological Museum 
will be visited, and later there will be a trip m the 
Danish Expeditionarj ship Dana, which is under the 
charge of Dr Petersen On Wednesday, July i8, there 
will be a visit to the Open-Air Museum at Lyngby, 
a visit to the Natural History Museum m Frederiks- 
borg Castle, where the members will be entertained 
to lunch, and later a visit to the famous castle at 
Elsinore On the following clay the members will 
visit the Glyptotheke, returning to Hull by the 
s s Spero on the same evening 

Mr I H N Evans, of the Federated Malay States 
Museums, Taiping, has written lor appearance with 
the Cambridge University Press, " Studies in Religion, 
Folk-lore, and Custom in British North Borneo and 
the Malay Peninsula,” giving the results of research 


earned out in the years igio-21 The same house 
will publish m the summer " The Banyankole,” by 
the Rev J Roscoe It will form the second pent of 
the report of the Mackie Ethnological Expedition to 
Central \fnca 

In the chairman’s report of tlie National Illumma- 
tion Committee for 1922 now issued in pamphlet 
form It IS stated that the provisional definitions of 
photometric terms and units have now been adopted 
and form the basis of a series to be issued shortly by 
the Bntish Engineenng Standards Association The 
latter body has been invited to form a sectional com 
mittee on illumination Reference is also made to the 
committee which is investigating the subject of motor- 
headlights and as a preliminary to suggestions, is cun 
sidcring the recommendations already made in other 
countries The pamphlet contains an oflicial transla- 
tion of the French text of the photometric definitions 


Our Astronomical Column. 


Announcement or a New Comet -Mr W N 
Ahbot the Bntish schoollioy in Athens who recently 
announced the brightening of Beta Ceti, now reports 
the discovery of a comet on June 12 The Right 
Ascension is given as 15^ 13'" 4“, and the Decimation 
53° 26' N , in the constellation Draco As the tele- 
gram is not quite m the regular form, there is some 
doubt whether the Declination may not be the com 
plement of the above that is 36'^ 34' No further 
information is at present to hand 

Proposed Solar Observatory in Ausiraiia — 
This observatory has now been planned for several 
years , a message, dated April 17, from Melbourne to 
the 1 tmes indicates that the arrangements are making 
considerable progress The site has been chosen at 
Mount Stromlo near Canberra, the federal capital 
Prof Dufheld of University College, Reading, was 
then in Austraha and was being consulted, together 
with the Astronomer Royal and Prof Turner, on the 
question of the selection of a director It was pro- 
posed that the new director, when selected, should be 
given an opportunity of visiting among other observa 
tones, the solar observatory on Mount Wilson As that 
observatory takes the leading place in researches on 
solar physics, it is obvious that the director of the 
new observatory should be intimately acquainted with 
its methods, and should arrange a programme of work 
that Would supplement the results obtained there As 
the two observatones are some 90° apart m longitude 
the Australian station could continue the record of 
interesting outbursts after sunset in California 
Photometric Observations of the Planet 
Mercury — It is of considerable importance to 
measure the bnghtness of this elusive little planet, 
since the result has a considerable beanng on the 
estimate we form of the condition of its surface The 
conditions fbr domg so are much easier in the tropics, 
owing to the shorter twihght, the prevalence of 
clearer skies, 'and the greater altitude of the planet 
Mr J Hopnlann, who visited Christmas Island for 
the recent eclipse, utilised the occasion to compare 
Mercury with neighbouring stars (ArctUrus, Spica, 
Procyon, Regains, Deneb, Denebola, etc) and the 
planets Saturn and Jupiter On Sep^mber 5 it was 
brighter than Saturn by a whole magnitude, on 
November 5 even bnghter than Jupiter, which was 
however, lower down It was seen at Malta on 
November xs when only 12° from the sun 
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Mr Hopmann has reduced his observations to 
distance of Mercury from the sun 03871, from the 
earth 10 and obtains the formula -0711 mag 
+ 003582 rnag (“ ~^°) “ being the phase angle 
sun Mercury earth The first term was given as 
-o 998 mag by Miiller and Jost their second term 
being practically the same as his In other words, he 
makes the planet a quarter of a magnitude fainter, 
thus indicating a still lower albedo, and a condition 
of surface probably approximating to that of the moon 
{A sir Nachr 5220) 

Photographic Studies 01 Npbulie — Mr J C 
Duncan contributes his third paper on the studies 
of the form, and structure of nebulae from photo- 
graphs made with the 100 inch and 60 inch reflectors 
and the 10 inch Cooke refractor in the jears 1920 to 
1922 to the Astrophysical Journal (vol 57 No 3) 
The previous papers appeared in volumes 51, p 4, and 
53 P 39^ 01 the same journal The present com- 
munication IS accompanied by eleven excellently 
reproduced plates Evidence of the existence of 
dark nebulosity is found in N G C 1977, M 78, the 
Trifid nebula, the dark objects Barnard 72 92, 93 
and 133 and the American nebula Of great interest 
IS N G C 4038 4039, a bright spiral of unique form 
with famt extensions of extraordinary appearance 
In a field the size of the full moon m Coma Berenices, 
the 100 inch telescope photographs no less than 319 
small nebulae The object N G C 6822 is found to be 
a mixture of stars and small nebulas resembling the 
magellanic clouds 

In exammmg these reproductions taken with the 
great loo-mch mirror one cannot but recall and 
admire the fine photographs which Dr Isaac Roberts 
took with his small mirror of only 20 inches aperture 
To take a case m pomt, it is interesting to com- 
pare the reproduction of the nebula N G C 1977 
m Orion taken with the loo-inch mirror with 
Robertas reproduction m plate 17 in his volume of 
" Pbotograpns of stars star-clusters and nebulae ” 
taken in 1889 and published m 1893 The exposure 
for Roberts’s photograph was 3 hours 23 mmutes, 
while that with the 100-inch was 5 hours 40 mmutes 
There is very little difference between these photo- 
graphs except the sharpness of the details and the 
greater contrast in light and shade, which in the 
loo inch i^eproduction has been secured purposely by 
repeated copying 
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Ethnology of Malta and Gozo — In the Journal 
of the Royal Anthropological Institute (yol hi, 
1922) Mr L H Dudley Buxton publishes an ex- 
haustive essay on the ethnology of Malta and Gozo 
The skuUs discovered m the course of excavation and 
examination of the existmg population lead to some 
interesting conclusions The First Race, the Mega- 
lith builders, are certainly akin to the early and 
present inhabitants of North Africa, Sicily, ^rsica, 
Sardima, and Spam, all belonging to the Mediterranean 
races Their successors, the Second Race exhibit 
Armenoid characteristics, and were probably immi- 
grants from the eastern Mediterranean Their arrival 
probably occurred towards the end of the Bronze or 
in the Early Iron Age Armenoids with an admixture 
of Mediterranean blood, they probably came to Malta 
from Carthage They may have destroyed the 
previous inhabitants or they may have pursued 
methods of peaceful penetration At any rate, 
they established themselves firmly in Malta, and all 
later mtroduction of foreign blood has failed to raise 
the variation In later times there have been local 
variations, but the differences between Malta and Gozo 
are not greater than the differences between the 
general population of Malta and at least one, and 
possibly more of the more isolated villages 

1 REATMFNT OF Leprosv — 111 a rcccnt lecture 
delivered to the Royal Society of Arts and published 
in the Journal of the Society for May i8, p 452, Sir 
Leonard Rogers dealt with the problem of leprosy 
He estimates that at least three million lepers exist 
The disease is communicable though its infectivity 
18 veiy slight, and isolation of the infective cases is 
the only practical preventive measure Hitherto no 
effective treatment has been known , but dunng the 
last few years, and largely through the researches of 
Sir Leonard Rogers, certam derivatives of cbaul- 
moogra oil, an old Indian remedy for tuberculosis and 
leprosy, have been found to exert a beneficial action, 
and many of the treated cases have lost all signs of the 
disease and appear to be cured 

Giardias living in Man and other Animals — 
Gtardta Lambha is a well-known protozoan parasite 
of the human intestine, and other similar parasites 
are met with in the intestinal tract of the rabbit, dog, 
and tadpole It has been supposed, therefore, that 
man may become infected from these lower animals 
In order to throw some light on this question, the 
various species have been critically examined by 
R W Hegner [Amencan Journ of Hygiene, vol 11, 
No 4, pp 435 and 442) G dwcidena/is from the rabbit 
and G cams from the dog are considered to exhibit 
such differences in size, form, and structural details as 
to constitute species distinct from each other and from 
G Lambha C agths from the tadpole is more like 
G (.amblia than the two others, but is sufficiently 
different to constitute a distinct species G alata, 
another giardia from the tadpole described by Kunstlcr 
and Gineste, is considered to be identical with G agths 

Cancer in Plants — The exhaustive researches of 
Erwm F Smith, of Washington, in the patj^ogy of 
crown gall in plants have led bun repeatedly to 
emphasise the resemblances between the abnormal 
growths which may be produced in plantn by the 
expenmental inoculation of Bactertum tumtfacians 
and malignant tumours in animals Accoraing to 
his vieiy, which is shared by Jensen, the bactena 
provide the stimulus at the beg^ning of the disease, 
which IS then continued by the stimulated bnt‘ 
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unmfected cells behavmg as parasitic cells similar 
to cancer cells A careful re-investigation of the 
facts by W Robinson and H Walkden m Manchester 
{Annals of Botany, vol cxlvi , 1923, p 299) does not, 
however, bear out this mt^retation They find 
that the careful examination of serial sections usually 
reveals the relatively close proximity of the causal 
bactena to the proliferating tissues, and that thwe 
IS no evidence that the cells continue to grow m 
an abnormal way when they are removed from the 
immediate mfiuence of the bactenum The analogy 
with animal cancer, in them view, wholly breate 
down 

Fruit-growing in North Carolina — Supple 
ment No 19 to the U S Monthly Weather Review 
contains a discussion by Mr Henry J Cox, meteor- 
ologist, on ' Thermal Belts and Fruit-growing in 
North Carolina," and an Appendix by Mr W N 
Hutt, former State Horticulturist, on " Thermal 
Belts from the Horticultural View-pomt " The 
whole subject is treated with mmute detail, specially 
screened temperature observations havmg been taken 
at several fruit orchards and at different positions 
on the slopes of the same orchard The subject is 
well illustrated by plates and diagrams and the results 
obtamed are scientifically manipulated Mmimum 
temperature and its duration are the chief factors 
involved m the growing of fruit Valley floors 
must in nearly all cases be avoided unless means are 
available for orchard heating, since on critical mghts 
of temperature inversion the thermometer at the 
bottom of valleys often falls 15° or 20® F and some- 
times even 25® or 30® F , lower than higher up on 
the slope Dense vegetation is responsible for ^eat 
loss of heat through radiation, and a cultivated 
orchard is therefore warmer than one planted in 
grass The topography of a region is paramount 
The Appendix shows the differences of temperature 
at 16 stations, and a summary of the horticultural 
data, such as first bloom full bloom, and bloom all 
shed, of apples and peaches, with the cause and 
date of injury where expenenced, and the yield 
Much of the damage sustained is due to cold-air 
traps or frost pockets In some years a heavy 
jdeld of grapes is secured, while apples are a failure, 
this being due to the later blooming period of grapes * 
The apple tree is normally an alternate bearer, and 
the heavy dram on the energies of the trees one year 
IS usually followed by a weaker bud development 
and hghter crop the foUowmg season 

Miocene Cichud Fish from Haiti — Prof T D A 
Cockerell desenbes and figures under the name of 
Ctchlasoma woodringi, n so , an interesting fossil 
fish from the Miocene of Haiti (Proc U S Nat Mus , 
vol Ixiu art 7) Cichlid fish abound m South and 
Central Amenca and m tropical Afnca, while fossil 
representatives have been found m Algeria (Pateo- 
chromis) and in the Eocene of Wyommg (Pnscacara) 
Six species or races of Cichlasoma are hving to-day 
m Cuba, and the question arises whether these last 
are an invasion from the south or the remams of 
a once widely distributed Antillean fauna Prof 
Codcerell is mclined to hold the latter view 

The Formation of Vitamin-A— It has beeh 
known for some time that the oidy source of vita-^ 
min-A is the plant, afid that the green parts are rkheiK 
in it than the colourless parts are Dr KethariOe ; 
Coward has carried tl» investigation liirther, afid , 
her results are given in two ^lapersia the BtaelmUtH 
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Joi^al {vo\ 17, No I, 1923) She shows first, that 
li^t Is necessary for the tormation of vitamin-A, 
although neither chlorophyll, carbon dioxide nor 
oxygen need be present It can also be formed in the 
almost complete absence of calcium A further clue 
was given by the apparent close association of the 
lipoc&ome pigments (carotene, etc ) with vitamin-A in 
various articles of diet It had indeed been suggested 
that the two substances might be identical But this 
was disproved by Drummond The orange-yellow 
pigment, carotene, is well known as giving the colour 
to carrots Dr Giward found, however that flowers 
or parts of flowers, exposed to light, if they contained 
carotene also contamed vitamin-A, and that absence 
of the pigment meant absence of the vitamin But 
both may be present m tissues not exposed to light, 
as m the root of the carrot Evidence is given that 
the vitamm has been transported to the root from 
the leaves Although the investigator ventures no 
hypothesis on the matter, it seems highly probable 
from the necessity of both light and carotene for 
the production of vitamm-A, that the pigment acts 
as an optical sensitiser, similar to chlorophyll for 
the formation of formaldehyde It would be of 
mterest to know whether the rays absorbed by 
carotene are the most efiective 


Structure of Carbon Monoxide and Nitrogfn 
— In an mteresting paper in the Proceedings of the 
Physico-Mathematical Society of Japan for April, 
H Nagaoka discusses the band spectra of nitrogen 
and carbon monoxide He starts with the assumption 
put forward by Langmuir that the external electron 
configurations of the two gases are very similar The 
band spectra, which are presumably due to the exter- 
nal electrons of the molecule, should therefore he m 
close agreement This is shown to be the case, with 
small differences indicating slight peculiarities of 
structure The author then remarks that the ratio 
of the specific heats of the two gases cannot be 
accounted for on the assumption of Langmuir that 
the two nuclei are in the same cube (a difficulty 
pointed out by Partington in 1921), and he therefore 
proposes another model for the gases, in which two 
cub^ are joined at an edge This would give the 
correct value of i ao The two connecting electrons 
m the edge are pulled together by the nuclei, so that 
the resulting external electronic arrangement is that 
of two tapeniw six-faced figures connected by a 
narrow neck The author points out that the values 
of the ratio of the specific neats can serve as a useful 
entenon m differentiating between possible and 
impossible electron configurations 

Photo-electric Conductivity of Crystals — 
A number of contributions to our knowledge of 
this subject have been made durmg the past three 
years by Drs B Gudden and B Pohl, of the Uni- 
versity of Gottingen, in communications to the 
Zettsemft far Phystk and the Physikahsche Z«tt- 
schnft, and a short summary of these is given in the 
issue of Dw Naturmssenschaften for May ii They 
find that all crystals with high refractive mdices 
possess this conductivity, and^that rf when with- 
drawn from the ^influence of hght, they are insulators, 
when exjjbsed-to it they show an initial conductivity 
which is relatively large andT proportional to the 
energy of the inadent Iwht When the wave-length 
of the hght is altered, ^e (][uotient of the quantity 
of electiiaty transmitted divided by the eneiw of the 
light incident shows the asual maxundjn at the wave- 
Iragth of greatest absorption, but when it is calpu- 
laied for the energy of the hght absorbed, ft continues 
to ioexease towaros the longer waves and eventually 
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becomes a linear function of the wave-length Over 
this region the authors consider that the observations 
justify the conclusion that one quantum of light energy 
absorbed gives nse to one electron m the crystal 

Ammonium Sulphides — Although a solution of 
ammonium sulphide has been in use in the laboratory 
for many years, the anhydrous substances are not 
well known The solid compounds NH^HS and 
(NH^JjS were said to have been obtained by Bineau 
in 1838 39 by the interaction of gaseous ammonia 
and hydrogen sulphide in the required proportions 
by volume, but doubt was thrown on the formation 
of the second comjxmnd by experiments of Bloxam 
in 1895 The matter has been reinvestigated by 
Thomas and Ridmg whose expenments are described 
in tlie May issue of the Journal of the Chemical 
Society Anhydrous NH,HS is best prepired by 
alternately passing ammonia and hydrogen sulphide 
into dry ether Attempts to prepare (NH4)jS were 
not very successful The prolonged action of 
ammonia on the hydrosulphide in ether produced no 
sulphide, but on the addition of alcohol a yellow oil 
separated which on standing gave some transparent 
cubic crystals believed to be (NH^LS Ihe research 
throws very little hght on the formation of the 
latter substance, but the method of preparation of 
NH4HS 13 A convenient one 

Absorption Spectra and Aiomic Structure — 
In the Compks rendus of the Pans Academy of 
Sciences for April 23 M Victor Henri denves from 
the study of the absorption spectra of a large number 
of substances both in solution and in the state of 
vapour, some important conclusions beanng on 
Bohr’s theory of atomic structure He shows that 
the absorption spectrum of a solutidn may be either 
one composed of narrow bands (10 30 A) disposed 
in regular senes, or one of broad bands (200 500 A) , 
m a few cases both tyjies of bands are present, but 
the narrow ones then occur only in the less refrangible 
regions When the vapour of the substance is examined, 
the narrow bands of the solution are replaced by fine 
lines while the broad bands of the solution appear 
also in the vapour as unresolved bands He explains 
the narrow bands by the theory of quanta, the 
molecule being supposed to possess a senes of 
stationary states, of which the energy is determined 
by the movements of the electrons atoms and the 
molecule He distinguishes four cases When the 
molecule contains omy a single double bond, such 
as C -C, C = 0 , C =N N -= 0 , the other atomic 
groups in the molecule being all saturated only 
broad bands are afforded either by the solution or 
the vapour When the molecule is as simple as 
possible but contains two or more groups with 
double bonds narrow bands are given by the solution 
and fine lines by the vapour, distributed in senes 
conformably to the theory of quanta When the 
two double bonds are removed by tlie introduction 
of CH„ the narrow bands run together and form 
wide Imnds both in the solution and the vapour 
When the molecule is rendereil more complex by the 
substitution of more and more complicated groups 
of atoms, the narrow bands of the solution enlarge 
and the fine Imes of the vapour fuse together, so 
that eventually a complicated molecule shows only 
broad continuous bancls He therefore finally con- 
cludes that for molecules contaimng only one double 
bond, the first postulate of Bohr is inapplicable, 
only the second postulate bemg vahd , whereas for 
molecules with two adjacent double bonds both 
postulates apply, the first bemg determined by the 
existence of an electnc polarity m the molecule 
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South-Eastern Union 

twenty-eighth annual congress of the South- 
^ Eastern Union of Scientific Societies was held 
at Maidstone on May 30-June 2 inclusive Dr Alex 
Hill occupied the presidential chair in succession 
to Sir Charles F Close The headquarters of the 
Congress were at the Museum, where members were 
given every convenience by the curator, Mr J H 
Allchm and the assistant curator, Mr H J Elgar 

The Mayor opened the meetings by welcoming 
members and delegates at the Town Hall, where the 
ancient maces and charters were exhibited and 
described by Mr W H Day one of the secretaries, 
and Mr W Dale Visits followed to various ancient 
buddings in the town of which the town possesses a 
large number All Saints Church was visited by 
more than a hundred members, and was described 
by Mr Dale The church was built in 1395 by 
Archbishop Courtenay and, although renovat^ in 
the last century, remains m practically its original 
condition, showing in its fine delicate and lofty 
columns and its windows the best of the perpendicular 
characteristics A very hne set of the original 
oaken sedilia, with elaborately carved canopies, were 
seen and about a score of ancient miserere seats in 
the choir, which when tipped up have a small seat 
beneath giving a sort of rest for tired singers 
and others Hard by is the Archbishop s Palace, 
a stately Elizabethan budding now used as a welfare 
centre with wainscoted rooms and old carving 
The interesting building known as the tithe barn, 
with external stone staircase, was also seen Near 
at hand and completing the group of ecclesiastical 
buildings IS the massive gateway to the old monks’ 
college while all were close to the slope leading down 
to the Medway, much used in early days for travel 
and transit The refectory of the Guild of Corpus 
Chnsti, in Earl Street dating from the fourteentli 
century was next visited As a fine piece of 
medioaval architecture, it deserves a better tate than 
to be used by a brewery for the making of barrels 
It IS in dilapidated condition, but the fine roof and 
the beautiful windows give an idea of its former 
magnificence It has a dole window For nearly 
three centuries it was occupied by the Grammar 
School until 1871 Another party of members 
visited at the same tune the bacteriological and 
chemical laboratories of the Kent County Council, 
under the guidance of Dr C Ponder and Mr F W 
F Aniaud 

Dr Alex Hill's presidential address was on 
' Antipodean Flora ’ and in this he gave some 
interesting facts of the mimicry practised by certain 
plants observed by him during Im journey round the 
world Reference was made to the possibihty of the 
isolation of the Australian flora having been accom- 
plished by the dividing-up and the shifting of the 
land-masses of the Indo-Australian continent in 
accordance with what has come to be known as | 
Wegener’s theory The means by which eucalyptus 
and other trees adapt themselves to a rainfall of 
8 or 9 inches were described Exploring the caves 
at Yallingup, the root of a jarrah tree was met wi^ 
which had gone down 120 feet m search of water 

The morning session of the second day of the 
meeting was devoted to botanical papers, and Sir 
David Pram spoke on " The Story of some Common 
Garden Plants,” the potato, the artichoke, and others 
being dealt with A paper by Mr Robert Paulson on 
the Fungus Root *' followed In the afternoon 
three excursions were arranged Geologists went to 
the Aylesford gravel pits and to a Kentish Rag 
quarry Botanists followed Dr A B Rendle on an , 
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enjoyable ramble, while a laree party visited Allmgtqn 
Castle, by permission of Sir Martin Conway A 
castle is thought to have occupied the site in 
Saxon times, and to have been demolished by the 
Danes prior to their traditional defeat at Aylesford 
Owned by Harold Godwm’s brother, Ulnoth, it 
passed mto Norman hands and was rebuilt As it 
appears to-day, it is for the most part the work of 
Sir Stephen de Pencester, who fortified it in the 
reign of Edward I , in about 1281 Tudor additions 
were made The famous Sir Thomas Wyatt was 
once the owner, and as leader of the rebellion to 
oppose the Spanish marriage of Queen Mary, he 
suffered the usual fate on its failure Tennyson lays 
the first scene of the second act of " Queen Mary ’ in 
the court of Alhngton Castle In the evening the 
Mayor and Mayoress (Councillor and Miss Walhs) 
received the llnion in the Museum 
The third day was devoted to papers in connexion 
with the Regional Survey Section Mr Victor F 
Branford gave an address on The Natural and the 
Social Sciences ' a paper which will later be printed 
in full A lecture by Mr F W F Arnaud on 
" Vitamins ” reviewed the history of the discovery 
of these elusive bodies and showed the present 
position of our knowledge of the subject Botanical 
and archaeological excursions followed The famous 
Coldrum burial place was visited, and a description 
given by Mr W H Cook Hailing burial-place 
followed where the site was shown from which the 
only Aimgnacian skeleton found in this country was 
exhumed and where true implements of that culture 
were found In the evenmg a lecture by Mr Reginald 
A Smith, of the Bntish Museum, was delivered on 
" Prehistoric Man in Kent ” The most ancient re- 
mains, those found by Benjamin Hamson, of Ightham, 
are well represented m the Maidstone Museum 

On the morning of the last day of the meeting, a 
masterly address was given by Prof E B Poulton 
on ‘ Recent Advances and Discoveries in the Study 
of Entomology ” The afternoon was devoted to 
visiting various megalitbic remains in the district 
The ” Countless ” Stones proved of great mterest 
They consist of about twenty large and small stones, 
and appear to be the thrown-down remains of more 
than one dolmen or, as was suggested, of a double 
row of standing stones Some of them are sarsens, 
but the majority are apparently Greensand or 
Wealden sandstones An old record was found, 
showing that they were thrown down by a farmer 
by the aid of gunpowder towards the end of the 
eighteenth century Kits Coty House was next seen, 
and a description given by Mr W Dale The 
'* house ” IS fenced round and is now safely looked 
after by the Office of Works The stones are prob- 
ably sarsens and have been shaped to the necessary 
requirements of the builders Discussion ensued aS 
to the origin of the name the dolmen bears The 
guide-book derivation from Catigem was not thought 
quite satisfactory It is said that a shepherd named 
Rit made it his dwelhhg, and it may once have been 
Kit’s Cottage The so called White Horse Stone 
was then visited, another sarsen about which some 
fantastic romance has been weaved A noticeable 
point about these megaliths is that they bear many 
cup-shaped hollows, but geologists agree that these 
may be due entirely to weathenng HeltiK lafnetia 
was found on the White Horse Stone 
The Congress was very successfully earned through, 
and the local secretanos, Messrs W H Day and J 
W Bndge, were congratulated upon the arrangements 
they had made 
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The Constitution of the Alloys of Iron and Nickel 


T^HE joint paper by Dr Hanson of the National 
-I Physical Laboratory, and Mr J R Freeman 
jun , of the United States Bureau of Standards, on 
the above subject, presented at the May meeting 
of the Iron ancl Steel Institute, is one of groat value 
Of the elements used for alloying with iron for 
scientific and industrial purposes, none is more 
important than nickel Moreover, the fact that it 
is an invariable constituent of meteoric iron, which 
may be regarded as a natural nickel-iron alloy, has 
mvested the question of the equilibrium of these 
two elements with a high degree of interest Its deter- 
mination however has presented serious problems, 
due, on one hand, to the high melting ranges of 
the alloys and consequent pyrometnc difficulties, 
and, on the other hand, to the difficulty of preparing 
the alloys free from carbon Three years ago Dr 
and Mrs Hanson earned out a revision of the con- 
stitution of these alloys at 
temperatures below 900° C 
The present publication 
completes this work right 
up to the liquidus of the 
system 

The alloys were prepared 
by meltmg the purest 
matenals available in a 
" carbon nng ’ furnace 
50-gram melts were made 
in crucibles of fused alu- 
mina enclosed m a refrac- 
tory muffle made of a 
mixture of China clay with 
10 per cent of alumina 
Purified nitrogen was passed 
into the muffle to prevent 
oxidation of the melt In 
taking coolingi curves the 
melts were inoculated by means of a sawdust of 
iron or nickel for the pure metals or a mixture of 
the two for the alloys, which prevented supercooling 
Platmum rhodium thermo - couples suitably pro 
tected were used for determining the temperatures, 
but they rapidly deteriorated with use and in the 
case of the alloys rich in iron possessing the highest 
melting points of the senes, it was necessary to 
discard from one to two inches of the wire at the 
bulb end after each determmation and remake the 
junction Ihe authors succeeded in keeping errors 
in temperature measurement due to couple con- 
tamination, within 2“ 

The results are shown m diagrammatic form m Fig i 

It will be seen that starting from pure iron the 
liquidus curve drops from 1530® to 1502® at a con- 
centration of about 5 8 per cent of nickel Over 
this range S iron separates The solidus is the hne 
AEB Within this triangle liquid and crystals 
co-exist The area AEG represents the limits of 
existence of i iron Below G J iron inverts to 7 
It is somewhat remarkable that this transformation 
IS rapidly raised by the addition of nickel, as shown 
by me Ime GE, and 3 per cent of thus element is 
suffiaent to rat^o the transformation point by 100® 
The line EFB represents the equiUbnum between 
t iron, 7 non and liquid, and its meanmg may be 
expressed in the following way —-Solid E (t iron) f 
liquid (ff) react to form sohd F (7 iron) The exact 
turn of the pomt F has not yet been determined 
experunenfa thus mdicate that the maximum 
solubility of nickel in i iron is 3 per cent, and that 
this oceprs at a temp^ture of about iw® 

To the right of B there is an entirely different 
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state of affairs The liquidus curve drops con- 
tinuously and tnuch more slowly than hitherto from 
B to a minimum at C {1436“ C ), the trough being 
very shallow, and then rises continuously to D, the 
melting point of pure nickel (1452® C ) Over the 
whole of this range there is complete miscibility 
between the metals in the solid state Nickel 
therefore, is much more soluble in 7 than m 4 iron, 
and the alloys consist when just solid of a continuous 
senes of sohd solutions Tlie solidus between 
B and D has however not been determined by 
expenments and is shown dotted The authors 
state however that it is very close to the liquidus 
Imc, and throughout the range from B to D all 
the alloys have very sharp freezing points similar 
to tl'ose of pure substances Clearly therefore, 
the temperature range between the liquidus and 
solidus IS very small 

IRON-NICKEL ALLCTTS 


It 18 always difficult to determine the exact position 
of the minimum point of two curve' of shallow 
inclination, and between 65 and 70 per cent the 
freezing point curve was found to be approximately 
constant so that the exact location of C cannot 
be staled nearer than between these limits Within 
the same range a second and smaller arrest point 
was observed between 2® and 5° below the liquidus 
i hese are shown in the diagram The authors have 
carefully tested whether these indicate the existence 
of a eutectic but with negative results and their 
(onclusion is that C is the (omposition corresponding 
to a minimum in the freezing point of a continuous 
series of solid solutions 

In the latter half of the p^er an account is 
given of attempts made to differentiate by means 
of the microscope between 4 and 7 iron, and to 
establish the fact that the change from one to 
the other is accompanied by a recrystallisation of 
the matenal Transformations in iron and iroii- 
nickel alloys take place so rapidly on cooling that 
it IS impossible to preserve by quenching the 4 and 7 
modifications Accordingly attempts were made to 
stereotype the structures existing at high tempera- 
tures by a vacuum etching of polished surfaces 
previously prepared No clear indications, however, 
were obtained, and the surface markmgs on the 
specimens after this treatment were very complex 
Experiments were carried out on polisheo specimens 
placed in narrow silica tubes filled with nitrogen 
at 20 mm pressure, which were inserted in a furnace 
at 1300® C Two tubes were used After two hours 
at the above temperature, one of them was removed 
and cooled quickly, the other was raised rapidly 
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to 1450'’ C (within the « range) and similarly cooled* 
On examination, a striking ciifierence in structure 
between the two was found, constituting evidence 
that there is a distinct change in crystal structure 
at the « to 7 transformation IThia may be re- 
garded as a confirmation of Westgren’s conclu- 


sion,* based on X-ray analysis, that i and 7 uroif 
are constitutionally diflEerent He found that the 
former has a body-cmitred and the latter a face- 
centred cubic lattice H C H C 


• Jouiaa) of (he Iron and Steal Institute, ijaa. No 1 p ai 


The Indian Eclipse Expedition, 1922^ 


^T'HE story of an expedition to observe the total 

^ eclipse of the sun, seen under the most perfect 
atmospheric conditions, but which failed to achieve 
any results, is descnbed by Mr Evershed m the report 
before us Mr Evershed^s programme was of a mgh- 
class order, and those who know him and his great 
ingenuity in the construction and manipulation of 
astronomical apparatus will share his regret at his 
extreme misfortune on this occasion 

Originally Mr Evershed proposed to occupy the 
Maldive Islands as his observmg station but, owmg 
to difficulties of transportation he and his party 
went to Wallal, near Broome, situated on the north- 
west coast of Australia and jomed Dr Campbell s 
expedition For the Einstein effect he took out 
with him a 12-inch photo-visual lens particularly well 
adapted for this problem, giving, as he states, " a 
large field of good definition and a larger scale than 
the lenses used previously, or that would be likely 
"to be used by other expeditions ' It was worked in 
conjunction with a 16 inch coelostat, and it was the 
erratic behaviour of this instrument that spoilt the 
results In spite of constructing a new tangent screw 
and refigunng the teeth of the dnvmg sector to 
secure better driving qualities, the fifteen seconds 
exposure plates showed movement of the star images 
and poor definition of the corona due to the bad 
dnvmg of the ccelostat Two short exposure plates 
were badly fogged " in some unexplamed way over 
two-thirds of the surface, but otherwise the remammg 
portion showed the ends of the coronal streamers 
beautifully defined 

The second mam effort of the expedition was to 
photograph with large dispersion the spectrum of the 
corona on the east and west limbs simultaneously, m 
order to determme the displacement of the green 
corona line due to the solar rotation, and to secure a 
more accurate wave-length of this line Here agam 
disappointment was expenenced, for the corona ImcL 
did not appear at all on any of the plates owmg, 
probably to the unusual faintness of this radiation at 
this eclipse Perhaps Mr Evershed rather courted 
disaster on this occasion as it is generally conceded 
that during the time at and near a mmimum of solar 
activity this radiation is also near a mmimum of 
brightness 


IndUn EollpM Expedition to Wnllal Wmtarn AmtnUla, 
K S (KotUlktmal Obaervatory, Bulletin No 7a ) 


It will be remembered that the Greenvnch expedi- 
tion to Christmas Island purposely elimmated the use 
of a coelostat in its work by takmg out a complete 
equatorial photographic telescope This was done 
because experience at the echpse of May 29, 1919, 
seemed to suggest that the defimtion of the star 
images on the astrographic plates was poor, owing 
probably to the distortion of the coelostat mirror by 
the heat of the sun Mr Evershed’s view regarding 
the employment of a coelostat is that it is " good for 
the Einstein effect For only with a coelostat is it 
practically possible to get an adequate scale " That 
he IS emphatic on the pomt is shown by his statement 
that " the question of the coelostat mirror introducmg 
comphcations is, I thmk, a bogy Plane mirrors 
can now be constructed of large size and perfect 
figure, and experience with mirrors, good and bad, 
has shown that httle is to be feared mom distortion 
of the surface when the silvermg is fresh and good, 
and simple precautions are taken " 

In the opmion of the present wnter, the great 
drawback to the use of a mirror during echpses, 
whether mounted as a coelostat or siderostat, is due 
to the change of figure of the plane surface of the 
mirror, winch causes an alteration in the position of 
the focus of the object glass On many occasions 
durmg eclipse expeditions, although extreme care 
had been taken to secure a " perfect " focus on star 
spectra at night (the mirror then bemg comparatively 
cool), the focus was quite different for the solar 
spectrum durmg the daytime Thus during eclipse 
work it was always found most necessary to watch very 
carefully the disappeanng crescent of the sun on the 
ground glass almost right up to the time of totahty, 
and if necessary alter the position of focus accordingly ' 

It is satisfactory to note that Mr Evershed did not 
return to India with an empty bag Durmg a short 
stay at Broome on the return loumey he set up the 
i6-inch siderostat and 12-mch lens and succeeded in 
obtainmg a good high dispersion spectrum of Canopus 
and Achernar to use m connexion with his work on 
the spectrum of Sinus 

During this expedition Mr Evershed was ably 
assisted by Mrs Evershed and by Mr Everson of the 
physics department of the Umversi^ of Western 
Australia William J S Lockyer 

■ Se* Phil Trani Hoy Soc A, yoL 198, p 406 


Liberal Education i 

Saturday, June 9, a conference of educatiomsts 
^ m Yorkshue was hold m the Umversity of 
Leeds under the presidency of the vice-chancellor. 
Sir Michael Sadler, m response to a widespread 
desire to discuss certain questions affecting the 
supply of full-time education for boys and girls 
beyond the age of eleven years, and the choice of 
subjects m the School Examinations In ordo: to 
make the conference widely representative of educa- 
tional opimon m Yorkshire, mvitations ware Issued 
to the local education authorities, the univatsitiee, 
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Secondary Schools 

the trammg colleges, secondary schools, associations 
of secondary and elementary teachers, and other 
persons of eduhational expenence Upwards of 270 
representatives attended the conference and were 
welcomed by the pro-chancellor, Mr E G Arnold 
In an introductory speech, the chairman referred 
to the growing desire for wider opportunities of a 
hberal education in various ports Of the world? 
This desire cannot be wholly explained as due to' 
self-regarding motives, Ambition for advancetnenf 
is no doubt a strong motive, but is not in itself 
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blameworthy, especially when cbenshed by parents 
for tteir children Sir Michael Sadler believes the 
movement has its counterpart in the movement 
towards greater freedom in self-government, and its 
detest sources he m a desire for hberty and the 
more generou; development of human personality 
Enlightenment and self-discipline are the two in- 
separable sides of a true liberal education The force 
benind the desire for such an education is so powerful 
that it is the part of wisdom not to disregard it 
He thinks that a liberal education begins away back 
in elementary education and extends beyond the 
limits of university education , that some of its 
indispensable factors cannot be tested by examma 
tion , and that it may be secured through diverse 
curricula, provided that in every curriculum a 
humanising spirit prevails 

Certain resolutions were thereafter submitted to 
the conference After a lengthy and mteresting 
discussion, in which a large number of delegates 
took part, the following motion was adopted "That 
representations be made to the Board of Education 
urnng the pressing need of further provision {by 
le^lative change, if necessary) for the full-time 
education of boys and girls up to the age of sixteen, 
to include instruction of vary mg typ^ ” To this 
was added an addendum in favour of the pressmg 
need of jomt action between elementary and secondary 
branches of the Board of Education with the view 
of such provision and the closer combmation of 
elementary and higher education It is perfectly 
evident that there exists a large body of opinion in 
Yorkshire strongly in favour of greater facilities for 
education beyond the age of eleven and up to the 
age of sixteen It is not so clear that opinion has 
^.definitely crystallised out as to the form this educa- 
tion should take County Alderman Jackson, chair- 


/s 


man of tlie West Riding Education Committee, 
expressed the opinion that the atmosphere of the 
mine and factory is not suitable for children between 
fourteen and sixteen , at that age they should be 
in cultured surroundings Without doubt he ex- 
pressed the views of an overwhelming majonty of 
those present 

On the question of greater variety in curricula a 
discussion arose as to the desirabihty or otherwise 
of creating a new type of school in which instruction 
might be given of a kind different from that now 
normally offered in the secondary school It was 
argued with some cogency that such a school might 
come to be looked upon as a school inferior m grade, 
providing an education of an inferior type not- 
withstanding the suitability of the courses of in- 
struction provided by it for the particular purpose 
There is the danger too, of segregating one class of 
children Undoubtedly the great bulk of the pupils 
who would attend such schools would be drawn from 
the elementary schools It is quite evident that many 
members of the conference would view with disfavour 
any further differentiation of schools while accepting 
the principle of greater differentiation of curricula 
Obviously to them the logical position is to demand 
a common name for all full-time education, whatever 
its type, between the ages of eleven and sixteen 

Sir Henry Hadow, vice-chancellor of the Uni- 
versity of Sheffield, m an interesting speech 
introdiiceil a motion which, while welcoming the 
greater freetlom in the choice of subjects for the 
f'lrst School Examinations now allowed by the 
Joint Matriculation Board of the Northern Uni- 
versities, expressed the opinion that there should be 
greater freedom in regard to the groupings of courses 
for the Higher Certificate The motion was agreed 
to unanimously 


Rothamsted Experimental Station 
Annual Visitahon 

AT the invitation of Lord Bledisloe, chairman of 
the Lawes Agricultural Trust Committee, a 
number of guests represeutmg various agricultural 
interests visited the Rothamsted Experimental 
Station on Wednesday, June 13, for the annual 
mspection of the fields and laboratones 

The monung was occupied in a tour of some of the 
experimental plots, including two of the classical 
fields — Broadbalk, on which wheat is grown con- 
tinuously, and Hoos, where barley is similarly grown 
Th^ have been for many years of the utmost value 
and mterest to agriculturists in general, and the 
opportunity was taken to show the visitors some of 
the other plots laid down to test points that had, 
directly and mdirectly, arisen from the results of 
these classwai expenments Among these may be 
mentioned the top-dressing senes, designed to 
ascertain how the yield of the crop is influenced by 

S dressings of artifiaal fertibsers applied in 
ig amounts and at various times , the malting 
senes, in which the relation between malting 
value' and manunal treatment is being examined , 
and the residual value of different manures on the 
succeedmg crops On this latter field the crop this 
year is clover, and the beneficial effect of previous 
organic manurefi, m particular cake-fed dung, is most 
^stnkmg 

After luncheon Lord Bledidoe bnefly reviewed the 
purpose and recent proness of the Station Me laid 
Vtress on the care that u taken to avoid the erection 
M water-tight partitions between the scientific 
* r and the practical tormer, without in any way 
{ the work of fundamental investigation, on 
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which the application of science to agriculture is of 
necessity founded Lord Bledisloe also referred to a 
number of the external activities of the Station, as 
indicative of the efforts made to keep in touch with 
the whole life of the countryside 
Sir E J Russell, director of the Station, then gave 
his statement on the work of the Station duruig the 
past year 1 he reorganisation of the laboratones 
has been completed and the experimental work on 
the farm will shortly follow suit Very considerable 
progress has been made m extending the outside 
centres the experimental fields on the Woburn 
farm are now m charge of Rothamsted, and Dr 
Voelcker, who for many years has been in charge at 
Woburn, has consented to continue the work 
Through the generosity of Mr F D Simon the use 
of an extensive farm — Leaden Court Herefordshire 
— has been given to the Station and under the 
management of Mr J C Brown an extensive trial 
of the soiling system is being carried out In addi- 
tion the Station has many centres on farms throiieh- 
out the country, at each of which a repetition of a 
carefully designed expenmental programme is bemg 
carried out By this means it is possible in a com- 
paratively short time to obtam trustworthy informa- 
tion on the degree to which the results of field trials 
at Rothamsted are modified at centres possessmg 
different soil and climatic conditions The work is 
bemg carried out at present on inalting barley and • 
potatoes with especial reference to the action of 
artificial fertilisers, and wherever possible the aid 
and shpport of the mdustnal organmtions concern^ 
have bron enlisted 
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Passing on to the work in progress in the labora- 
tones, Sur John discussed it under its three main 
headings, — the cultivation of the soil the feeding of 
the crops, and the mamtenance of healthy conditions 
of plant work In connexion with the work on soil 
cultivation and the physical properties of the soil he 
stated that the Empire Cotton -growing Corporation 
has given a substantial sum for the development of 
this work as it is convinced that questions of soil 
physics are of great importance in those parts of the 
Empire where cotton is grown Among other recent 
developments are apicultural investigations and work 
on the control of insect pests by means of parasites 
The New Zealand Government has been supplied 
with parasites of certam pests, — the earwig pear slug 
larvae and pear leaf miage, — which cause extensive 
damage in that country 

Sir Matthew Wallace also spoke of the value of 
the work at Rothamsted to the practical farmer He 
compared the present wave of agricultural depression 
witli that of 1880 when he started farming and said 
that the comparison made him optimistic for the future 
The close relations that must exist between research 
centres and agricultural colleges if both are to keep 
ahead of the times were alluded to by Principal M J 
R Dunstan of the Royal Agricultural College, 
Cirencester Mr George Dallas, of the Workers 
Turnon, said he was very greatly encouraged by the 
attention now being devoted by the Ministry of 
\gnculture and Stations like Rothamsted to the 
improvement of the lot of the farm labourer He 
expressed the opinion that the recent increase of 
educational facilities will be of great benefit to the 
whole industry, and further it will help to prevent 
the departure of the best and keenest men from the 
land 

In the afternoon the visitors made a brief inspection 
of the work in progress in the laboratories 


New Pnnciple of Therapeutic Inoculation 

I N collaboration with I Colebrook and E J Storer, 
Sir Almroth Wright published in the lancet 
(February 24 March 3 and 10) an elaborate com- 
munication which IS an expansion of a special 
lecture delivered before the Royal Society of Medicine 
in November 3d 1922 It is entitled '* New Pnnciples 
of Therapeutic Inoculation 
The new principles may be best understood by a 
brief reference to the older pnnciples which they are 
mtended to augment or replace In the therapeutic 
inoculation for infective disease, it has hitherto been 
the custom following Sir Almroth Wnght’s earlier 
work to inoculate the infected individual with a 
vaccine prepared with the virus with which the 
mdividuaJ is infected While the results m chronic 
infections have been on the whole excellent, there 
has been disappointment m the cases m which a 
heavy infection of a septicaemic type occurred This 
was due to a certain extent to the fact that the 
elaboration of specific protective substances was a 
matter of time and the state of the individual might 
be such that he was incapable of elaborating protective 
substances at all 

For a long tune, however, it was known that non- 
specific bacteria, or indeed substances not bacterial 
in origin at all, might be employed to augment quickly 
the patient’s resistance by a process, it was thought, 
of leucocytosis and phagocytosis While not agree- 
mg with this suggested action. Sir Almroth Wnght, 
by many new and ingenious technical inethras, 
shows that what he calls an " epiphylactic ” response 
may be evoked by bacteria which art not identical 
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with those with which the patient is infected Thfs 
epiphylactic response occurs when moculation is made 
into tne blood tn vtvo or even %n vttro, and takes place 
immediately by an extrusion of opsonic and bacten- 
cidal elements from the leucocytes — an ectocytic 
rather than a phagocytic process These ectoc^c 
substances are polytropic m character, i e they act 
not only on the homologous but also on heterologous 
bacteria 

There is, in fact, a non-specific immunity, and it is 
this which Wnght and nis collaborators aim at 
producing to tide the patient over the cntical days 
of his severe infection The process adopted is named 
“ immuno- transfusion,” and consists of the incorpora- 
tion of healthy human blood which tn vtvo or »« vttro 
has been made, by inoculation, to develop an adequate 
epiphylactic response and is laden with protective 
substances Tn this process it is clearly pointed out 
that quantitative determinations are of the utmost 
importance, as a dose of antigen optimal for one 
patient may be highly detrimental for another The 
methods recommended are complicated, and treatment 
of severe cases of generalised sepsis if it is to be 
successful, must lie in the hands of highly trained 
serologists 


University and Educational Intelligence 

Abfrdeen — The Blackwell prize for 1023 has been 
awarded to Mr F C Diack, the subject of the essay 
being ‘ The Sculptured and Inscribed Stones of the 
North-east and North of Scotland 

The University Court has appointed the followmg 
lecturers to the newly institute grade of reader in 
their respective subjects Geography Mr J M Far- 
lane , bacteriology Dr J Cruickshank , public 
health Dr J P Kinloch , embryology. Dr A lx)w 

Prof C R Marshall has been appointed John 
Farquhar Thomson lecturer on The Human Body ” 
for the year 1923-4 

Cambridge — Mr J Barcroft, King's College Dr 
Adnan, Trinity College, and Dr Hartridge, King’s 
College, have been reappointed reader m ^ysiology. 
University lecturer in physiology and Umversity 
lecturer in the physiology of the senses respectively , 
Mr A H Peake, St John’s College, and Mr T 
Peel, Magdalene College, have been reappomted as 
demonstrators of mechanism and applied mechanics 
Senior studentships have been awarded by the 
Royal Commissioners for the Exhibition of 1851 to 
D Stockdale King’s College, and J H Qua^tel, 
Tnmty College 

Shlfkifi d — An anonymous gift of 20 000/ has 
been accepted by the University for the purpose of 
founding an undergraduate scholarship and a number 
of post-graduate scholarships The undergraduate 
scholarship is to be in the faculty of pure science, 
and IS restricted to boys from Kmg Edward VII 
School, Sheffield The post-graduate scholarships 
are to enable graduates to pursue research m ferrous 
or non-ferrous metallurgy 


At a meeting of the trustees of the Albert Kahn 
Travelhng Fellowships Foundation on June 14, Mr 
W Randerson was elected to the fellowship for 1923 
Mr Randerson was educkted at the Imperial College 
of Science, South Kensington, and during this year 
has been a research fellow of the Salters’ Institute of 
Industrial Chemistry , recently he obtained the 
degree of M Sc (London) for a thesis on the chemistry 
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of the soil solution The value of the award, which 
19 to enable a student of proved intellectual attain 
ment to enjoy a year’s travel for research is again to 
be looof 

The British Research Association for the Woollen 
and Worsted Industries is to award shortly a number 
of research fellowships and advanced scholarships 
The fellowships which are tenable in the first place 
for one year, are of the annual value of 200/ Ihe 
advanced scholarships, also of one years tenure, 
carry a maintenance grant and are designed to 
afford opportunity for specialisation Ihey are 
tenable either in Great Britain or abroad Apphea 
tions for fellowships must reach the secretary of the 
Association at ’Torridon, Headingley, Leeds before 
July 21, and should contain particulars of the 
candidate s training and experience 

Av article by Mr H A L I isher in the Empire 
Review for June surveys the progress of education 
in the Empire since 1911, the date of the last Imperial 
Educational Conference It has been marked in the 
Dominions by a development of university and college 
influence even more remarkable than the similar 
development m Great Britain and by a quite notice 
able mmily resemblance between the expedients 
adopted m the vanous parts of the Empire for dealing 
with school and college problems As examples of 
this resemblance he cites the Ontario tontinuation 
Schools enactment modelled on the British Act of 1918 
theraising of the school age in Alberta to 15 Tasmania s 
new separate infant department, and Queensland’s ex- 
tended scheme of medical inspection There has been 

likewise a very general augmentation of leathers’ 
salaries but this has failed conspicuously to meet 
the needs of the situation m sparsely populated tracts 
of country The Director of Education in Manitoba 
writes of inexperienced girls placed in charge of ! 
distnct schools Wause capable men willing to accept 
such posts can no longer be foumi Australia 
organises either correspondence classes or itinerant 
teaching New Zealand employs group supervising 
teachers In Canada as in the United Stitcs there 
has been an important movement in the direction of 
concentrating children of rural areas in central schools 
Mr Fisher concludes his article with a prophecy that 
during the next decade the four most important tasks 
will be the development of adolescent education in 
Great Britain, the strengthening of the Arts Faculties 
in Canadian universities in such a way as to sa\e 
these institutions from degenerating into mere groups 
of professional schools with predominantly material 
istic motives, the raising of the matricul ition age in 
India and " such reforms (including in the first place 
the geographical concentration of the higher teaching 
in the Arts and in Pure Science) as may enable I ondon 
University to take its rightful place as one of the 
great High Schools of the Empire 

In a paper on methods of college teaching read to 
the Association of Land Grant Colleges of America 
an mteresting sketch was given by Dr W W Charters 
of experiments earned out by him as professor of 
education in the Carnegie Institute of Technology 
When he joined the Institute some three years ago he 
found that wKJle many of the experienced teachers in 
the four divisions — Engineenng, Industries, Fine Arts, 
and Women’s College — had worked out excellent 
methods of teaching by themselves, many of the 
younger members of the staff, who had had no 
speanc and formal traimng in methods, needed 
midance which it became his duty tb provide Fmd- 
fifig nothing for the pu^se in books on teachmg 
methods, the authors ot which concern themselves 
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almost exclusively with elementary and secondary 
education, he organised a weekly seminar and made 
the instructors who enrolled for it draw up lists of 
their duties and diftituUies He thus obtained a list 
of 14 real piacticil dilficulties He next made a 
list of 30 of the best teachers in the faculty, and 
the members of his seminar class were let loose on 
the chosen 30 to wrest from them the secret of how to 
handle the 14 difliculties The professors surrendered 
at discretion and the storm troops returned stimulated 
by the encounters and laden w ith mtellectu il spoil 
which they proceeded to hammer out into a pamphlet 
which has been m use ever since In the following 
year in the course of a similar campaign undertaken 
with the object of elucidating the difficulties of getting 
students to think it was found that inductive sciences 
such as chemistry and phy sics afforded less opportunity 
than others for pneticc m reasoning llus was 
attributed to th< technique of investigation being 
so refined and the equipment so elaborate that 
principles have to be for the most p irt merely venfied 
by stmieuts without being re discovered In the 
third vear difficulties ill shop and laboratory teaching 
were dealt with Great stress is laid by Dr Charteis 
on the value of the w etklv seminar for mexiierienced 
I teachers, to be follow ctl when practicable by criticism 
of actual perfomiances 


Ike report for 1021-22 of the Commissioner of 
Education of the I nittd States who by the way 
is an okl Rhodes scholar md graduate of Oxford, 
shows that if the I tderd Governmtnt s ippropnation 
for his Biireau—thc Education Office of the Depart 
mint of the Inteiior— is as he says ' iiihnitesim il 
It IS ucverthckss made to go a long way Education 
in the States enjoys the ministrations of jS Boards 
of Education or their ecjiiivalents^ each of the 
sovereign States detf rmining for itself the amount and 
character of the mstnietion piovuled foi the children 
of Its citiaens 1 his is os it should be for the genius 
of the American people will jirobiblv never accept 
the idea of a eciitraiized national system of public 
schools In the e iicunistances invalu ib’c service can 
lie reiuleied by in unbiased disinterested agency 
which ‘ makes availible to all tl < States the expert 
eiicts of the most progre ssi\ e and the iclii' vi meiits ol 
the most highly endowed Of the scrviDs r adc rtil 
by the Buiciii the conduct of surveys of State schocjl 
systems end of uiiiieisttiPs and colleges whether 
indtMdually or by groups is the tomnnssioner si\s 
probably the most tar ic u lung m etteet This work 
has grown very lapidly during the pist two years 
Among the development recorded arc the new 
radio broidcaslmg seniee, which, as a meins ot 
reaching the general public partirularly parents and 
taxjjaytrs has pros eel cheaper than printing re idles 
Its audience quicker reaches the mass of peojile who 
will not read punted articles is more effective be cause 
It establishes more intim ite eontaet and above all 
cducitcs public opinion amtiniwu^ly promoting 
CO ordination of schools of commerce with schools ot 
engineering with the' view ot improving methods of 
m irketing at homt and abroad stimulatiug sp6c,.i^l 
tr lining for foreign scr\iLe both Government and 
commercial, orgiiiismg home reading circles on the 
lines of the National Home Reading Gmon in Great 
lintam and associations of parents and teachers Ot 
interchange of stuek'nts between countries the Com 
missioner says It is a desirable practice making for 
permanent peace and international conn tv and is 
encouraged by every progressive nation There arc at 
least 10 exjo foreign students in our institutions of 
higher learning and probably as many more in 
secondary schools 
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Societies and Academies. 

London 

Rofal Society, June 14 — C Chree Magnetic 
phenomena in the region of tlie south magnetic 

E ole Magnetographs were m smiultaneous operation 
om April to October 1912. at the base stations of 
the British and Australasian Antarctic expeditions 
on opposite sides of the south magnetic pole A 
comparison is made of the regular diurnal inequalities 
and the amplitudes of the absolute daily ranges 
of the magnetic elements at the two stations The 
data show the remarkable sensitiveness of the regular 
diurnal variations in high latitudes to the presence 
of magnetic disturbance The results ate also 
applied to the question of a suitable criterion for 
the daily activity pf magnetic disturbance — O R 
Howell The catalytic decomposition of sodium 
hypochlorite by cobalt peroxide The rate of de 
composition of sodium hypochlorite solution by 
cobalt peroxide is directly proportional to the amount 
ot peroxide present It is accelerated by sodium 
salts and (m the case of sodium chloride) is directly 
proportional to the square root of the concentration 
of sodium ions present The mechanism of the 
reaction probably consists m the hnkage of hypo- 
chlorite ions to the positive oxygen and sodium ions 
to the negative oxygen of the peroxide with im- 
mediate decomposition of the quadrivalent oxygen 
compound With a hxed amount of hypochlorite 
the rate is then proportional to the degree of ad- 
sorption of the sodium ions The rate is retarded 
by alkali and the retardation u proportional to the 
adsorption of hydroxyl ions The average tempera- 
ture coefficient of the reaction between 25“ ana 50® 
is 2 37 and the Arrhenius activation coefficient E 
18 16 574 The catalyst is not affected by any of 
the common catalytic poisons — N M Hosali On 
seismic waves in a visco-elastic earth Seismic 
waves are subject to damping and dispersion de- 
pendent on the period For each type of wave — 
dilatational, distortional, or surface — tliere exists a 
minimum jieriod below which a wave cannot be 
transmitted, and for any period above the mmimum 
two distinct waves can be propagated, one heavily 
damped and slow travelhng and one lightly damped 
and quick travelling Observations indicate that if 
the material in the outer layers of the earth obey 
the theory here developed it should have a viscosity 
of order lo* or lo* C 6 S units This would have 
no appreciable effect on the velocity of propagation 
of earthquake waves — J W Landon and H Quinney 
Experiments with the Hopkmson pressure bar 
With a bar of uniform diameter the pressure wave 
produced by detonation of gun cotton is considerably 
distorted as it is propagated, but the rate of distortion 
decreases as the wave travels along the bar Pressure 
falls away rapidly as distance from the axis of the bar 
increases To determine the maximum pressure 
produced in the detonation of gun-cotton the bars 
were submitted to special heat treatment in the 
hope that overstrain might be reduced A sub- 
stantial improvement was observed except in so far 
as the hfe of the bars was increased The highest 
maxunum pressures recorded weie 117 tons per 
square inch for a 1 ounce gun-cotton pnmer m 
contact with the end of the bar, and 82 tons per 
square inch with the pnmer ^ inch away from the 
end These results were obtained with a short bar 
of f-mch diameter With concrete bars the pheno- 
mena exhibited are the same m general as with 
steel bars, except that the front of the wave appears 
to be entirely obhtcrated, and only the part m which 
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pressure is less than the crushing stress of the concrete 
IS propagated along the bar — S E Grace -Free 
motion 0? a sphere in a rotatmg liquid at nght angles 
to the axis of rotation The density of the sphere 
IS equal to that of the hquid, and the motion 
a small disturbance from one of uniform rotation 
hke a rigid body The motion of the centre of the 
sphere is wholly m a plane perpendicular to the axis 
of rotation, and the disturbed motion of the liquid 
is symmetrical with respect to this plane The 
path of the centre of the sphere is a spiral with a 
definite pole The sphere wmds round the pole in 
a direction opposite to that of the rotation of the 
liquid, the motion being such that the time of a 
complete turn tends to become constant and equal 
to one-half the time of a revolution of the undisturbed 
hquid At points along the prolongation of the 
polar axis of the sphere the motion is parallel to 
the equatorial plane and is a maximum at the sphere 
Parts of the solution are not apphcable for large 
values of tune — B F J Schonland The passage 
of cathode rays through matter The absorption 
of cathode rays of velocity 6 x io*-i 2 x 10“ cm /sec 
in various metals has been studied with an arrange- 
ment designed to eliminate interference from 
secondary rays and to measure both the fraction of 
the beam passed through and that actually absorbed 
in the foil T he latter fraction vanes with thickness 
and velocity in the same mannci for all elements , 
the nature of the vanation of the former depends 
upon the absorbing matcnal The results are ex- 
plamed by applying the theory of absorption due 
to Bohr, with which they are in quantitative agree- 
ment 

Association of Economic Biologists, April 27 
C M Wenyon Recent observations on parasitic 
Protozoa m animals and plants Certain parasitic 
Protozoa, such as the CoCcidia, and some Heemo- 
gregannes, which are inhabitants of the mtestinal 
canal or wall of the intestine of vertebrates, and pass 
from host to host m the encysted form which escapes 
in the dejecta, have become so modified in the course 
of evolution, that they are no longer transmitted 
by means of cysts but are earned by bloodsucking 
invertebrates It is probable that the well-known 
parasites of malana are modified Coccidia Intestinal 
flagellates, such as Trichomonas, which are normally 
mlmbitants of the lumen of the intestine, may occasion- 
ally enter the blood stream Reichenow has shown 
that m the hzard the entry of the intestinal flagellate 
Futnchomastix into the blood may lead to infection 
of the mites, which agam give nse to an mtestmal 
infection of lizards ivnich devour them Similarly 
flagellates of msects hke the flea or flies whicn 
usually live onlv m the mvertebrate, may estabhsh 
themselves m the intestines of vertebrates which 
eat them Thence they may mvade the blood of 
the vertebrate and are undoubtedly ingested by 
blood-Buckmg insects It is possible that the parasite 
of the disease '* Kala azar " of man may be an 
insect flagellate which enters man by way of the 
mouth, gams access to his intestine, and thence 
invades ms tissues Plants may be infected m hke 
manner, for flagellates of the typically msect tyjpe 
have b«n found in vanous sj^cies of Euphorbia 
and other plants, and it has been shown by Franca 
that they are derived from bugs which feed upoii 
plants M S & Bretze Some causes of sterility 
m Mls^ceous plants due to Protozoa and Chytri- 
diaceous parasites The plants investigated were 
varieties of jpot^o and petunia, and the followlDg 
Ix>iQts were noted (1) An Amoeba, similar to 
gkba, attacks potato flowers virulently though without 



NATURE 



86 ; 


stay outward sign The tissues are hypertrophied 
and turgid (2) Chytndiaceous zoospores (probably 
synehytnan) occur in anthers m half-grown buds 
Of Up-to-Date potatoes damaged by the Amoeba , 
and some of the Amoebae may migrate to the adiaccnt 
ovarian tissue the zoospores swim to and fro by 
an anteriorly directed flagellum Associated with 
the above is a spore-bearing bacillus with rounded 
ends, probably a saprophyte (3) “ Bird s eye " 
ibodies m petunia and potato ovaries are regarded 
as possibly a phase of (2), and therefore synchytnan 
parasites 

Zoological Society, May 29 — Dr A Smith Wood- 
ward, vice-president in the chair— C late Regan 
(i) Sortie deep-sea fishes taken by the Dana Expedi- 
tion, under the leadeiship of Dr Johannes Schmidt 
The fishes belong to the very rare and httle-known 

g enera Gigantena and Stylophorus, which agree in 
dving telescopic eyes placed close together and 
directed forwards (a) Ilie skeleton of Lepidosteus, 
with remarks on the origin and evolution of the lower 
neopterygian fishes — C F Sonntag The compara 
tive anatomy of the tongues of the mammalia — 
IX Edentata, Demoptera and Insectivora — S 
Maulik New cryptosome beetles 


Paris 

Academy of Sciences, May 28 — M Albm Haller 
m the chair — Clurlos Moureu, Charles Dufraisse, 
and Ph Landneu The principle of a general method 
for determining the caloriht capacity of sohds and 
liquids Application to the detcrmmation of the 
water equivalent of calorimetric bombs — P Vtllard 
A hydrate of iodine Iodine and water, compressed 
with oxygen or nitrogen to 150 atmospheres give 
crystals of a hydrate of lodme The crystals are 
cnmson-violet, strongly contrasting with the brown 
colour of the aqueous solution of todme — M 
Watlerant Extract from a note of M Astbury 
The structure of the crystal of tartaric atid deter- 
mmed by the X-ray method is in agreement with 
the views expressed by Pasteur in i860 — Charles 
Depdret The glaciations of the valleys of the 
French Pyrenees, and their relations with the fluvial 
terraces From observations in the Andge Garonne, 
Neste, Aure, Gare de Pau, and Gare d Ossau, there 
IS complete identity between the Alps and Pyrenees 
for the number and periods of extension of the 
quaternary glaciers— -M Henn Villat was elected 
a corresponding member for the section of mechanics 
in the place of the late R ^nds — Rend Gamier 
Unifeon functions of two mdependent variables 
defined by the inversion of an algebraic system of 
total differentials of the fourth order — N Sattykow 
The methods of mtegration of partial equations — 
M Angelesco Certam biorthogonal polynomials — 
H Milieux •Infinite series of functions and mero- 
morphic functions with asymptotic value — Charles N 
Moore The generalised Fourier senes of non 
integrable functions — J Haag The problem of 
Schwarzschild in the case of a curved universe — 
F Cossot and R Liouville The principles of internal 
ballistics — Jean Chazy The secular effects of the 
theory of relativity in the planetary movements — 

J Le Roux' The field of gravitation — A Luthy 
The ultra-violet spectrum of glyoxaW In hexane 
solutioii, this substance gives a senes of narrow 
absorption l»nds m the ultra violet no compothid 
of tile aliphatic senes has hitherto be^ known to 
0 ve narrow absorption bands m the ultra-violet — j 
GruiUaume C Lardy The ultra-violet absorption 
spectrum of diacetyl 'In alcoholic solution previous j 
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observations have shown only a band in the violet 
and another in the middle ultra-violet In hexane 
solution the author has found narrow bands These 
bands are not so clearly separated as the narrow 
bands shown by glyoxal in the same region — F W 
Khngstedt Tlie ultra-violet absorption spectrum 
of paraqumone This substance shows in hexane 
solution fourteen narrow bands in the visible part 
of the spectrum between the green and the violet 
In addition, in the middle ultra-violet there is one 
Urge band and in the extreme ultra-violet (\ = 24io) 
there is one very strong band —Albert Colson 
C ontribution to the laws of solubility — A Ch 
Vournazos The bismuthamines a new class of 
bodies These substances are obtained by the inter- 
action of bismuth chloride (bromide or lodidei and 
an ammonia (or amine) salt in an 01 game solvent 
As a typical example, the compound BiCl,l(NH4) 
IS obtained by the action of BiCI, on a cold solution 
of ammonium iodide in acetic acid It forms silky 
transparent needles, decomposed by water — Alfred 
Gillet and I ernand Giot An application of the 
mtioxygen yxiwcr of the jxilyphcnols increase of 
hislness to light of dyes on the fibre All the acid 
azo dyes both on wool and on cotton, are relatively 
protected against the action of air under the influence 
of light by the 0- or p diphenol function, whether 
the latter is, or is not a part of the molecule of the 
dye Some eosm dyes behave similarly but the 
intro dyes triphenylmethanc derivatives, and basic 
colours are not protected — Paul Corbin and Nicolas 
Oulianoff Certain characters of the Hercynian fold 
in the Servozles Houches region (Arve valley) — 
Conrad Kilian Ihe folds of the crystalline schists 
of Ahaggar the bahandes — Ktn6 Souiges The 
embryogeny of the (jeramaccai Development of 
the embryo m Erodtum ctcutartwn - C< Hamel 
The limit of vegetation m the Channel according to 
the dredgings carried out by the Pourquot -Pas ? 
No alga! were found at depths greater than forty-five 
metres and it concluded that at greater depths than 
this all vegetation with the exception of diatoms, 
and plankton, is absent — Jules Stoklasa The 
origin of the nitrate deposits of Chih According 
to one hypothesis the nitrate deposits result from 
the accumulation of excrements and bodies of animals 
mother view (C Nocllner) is tnat the nitrates arise 
from the accumulation of submarme plants, smee 
these plants contain iodine, and iodine is an invariable 
constituent of ‘ caliche ' The author gives reasons 
for regarding a volcanic ongin as more probable 
than either of the preceding hypotheses — J Lopez- 
Lomba and Mine Random The state of scurvy 
produced by a complete icgime in biochemical 
equilibnunt, deprived only of the factor C — W 
Kopaezewsk! Surface tension swi lling and narcosis 
— R Argaud The sclerogenic r 61 e of the giant 
cells 

Washington 

National Academy of Sciences (Proc Vol 9 No 4, 
Apnl) — R L Moore Concerning the cut points of 
continuous curves and of other closed and connected 
point sets —J Belling and A F Btakeslee The 
reduction division in haploid diploid tnploid and 
tetraploid Daturas During the first division in the 
poUen-mother cells of diploid tnploid, and tetraploid 
Daturas, homologous chromosomes are usually con- 
nected by their ends Non-reduction occurs generally 
only in haploid plants The volume of c^oplasm 
m the pollen mother cells is nearly proportional to 
the number of haploid groups present -T Ellinger 
The variation and inheritance of milk characters 
The records of a herd of 700 cows at Tranekjaer 
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Castle, Denmark which consisted onginally of Red 
Danish dairy cattle iind Jersey cattle are discussed 
The yield dunng the hrst ro-week period of milking 
appears to be the most trustworthy measure of a 
cows milk-yieldmg qualities The records of the 
cross-bred cattle (F,) show no indication of any 
single Mendelian factor in the inheritance of milk 
characters — A R Olson and G Glockler The 
critical and dissociation potentials of hydrogen 
A heated platinum filament covered with calcium 
oxide in a vacuum tube containing purified dry 
hydrogen at o r mm of mercury pressure was used 
as the source of electrons The beam of electrons 
passed through platinum stops to which varying 
accelerating and retarding potentials could be given 
and fell on an ionisation cylinder connected with 
a quadrant electrometer The dissociation potential 
of hydrogen apiiears to be 3 16 volts eight breaks 
occur m the cunent-potential curves, five of which 
correspond with lines of the I yman series — O 1 
Clark and W Duane (1) The reflection by a crystal 
of X r-iys characteristic of chemical elements in it 
Crystals of the compounds KI, KI, Csl, Csl,, and 
CsIRr hive been investigated and X-rays character- 
istic of iodine caesium and bromine have been 
identified which obey the regular laws of crystal 
reflection The method used is to determine the 
position of peaks in the ionisation curve bv rotating 
the crystal (corresponding to reflections from the 
various planes), and setting the ionisation chamber 
at one of these peaks to move the crystal ind the 
ionisation chamber the latter at twice the rate of 
the former A senes of peaks are obtained referring 
to one set of planes alone I or KI wave lengths 
of those correspond with the Ka and Kfl wave lengths 
of iodine The distanct between the 100 planes is 
3 53 X 10'* cm KI, is found to be a cube shghtly 
distorted with the edge 4 70 x 10 • cm long Csl, 
appears to be a rhombic crystal with caesium atoms at 
each corner and iodine atoms <it the centre and at points 
equidist int fiom the centre along the body diagonals 
CslBit IS ilso a rhombic crystal (i) On the abnormal 
reflection of X-rays by crystals Reflections of X-rays 
have licen obtained from potassium iodide which 
are not in accord with the usual laws of crystal- 
reflection The peaks caused m the ionisation curve 
are termed X peaks ’ For small deviations of 
the X-ray beam the X-jieak is outside that due to 
the 130 plines for larger deviations, it is between 
those due to the 100 and 130 planes The X peak 
docs not appear unless the incident beam contains 
X rays of snorter wave-lengtli than those in the 
K-series of iodine — G I CUrk The significance 
of the experimentally determined crystal structures 
of the alkali polyhahdts It appears from X ray 
analysis of tjie polyhalides KI,, Csl,, CslBr, CsICl,, 
that the three halogen atoms he a diagonal of the 
crystal lattice the he iviest in tlve centre . the metal 
atoms are it the comers Other pol j halides are closely 
related chemically and crystallographitkilly, and 
probably have similar structures, apparently closely 
rehttd fo the simple liahde unit cubes, the halide 
group replacing a halogen atom The size of the 
metal atom detemiines the dimensions of the unit 
cell and thus the relative stabilities of the polyhalides 
of the group ~E B Wilson Electric conduction 
Hall's theory and Perkins' phenomenon Perkins 
has shown that the addition of a negative charge 
to a conducting strip of graphite decreases the 
conductivaty This is contrary to what might be 
expected on a free electron theory of conduction 
but can be explained on Hall s theory of conduction 
by streams of electrons and ions, the latter taking 
a predominant part 
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Position and Needs of the Science 
Museum Collections 

I N an article in another part of this issue an outline 
IS given of the present state of advancement of 
the Museum building scheme at South Kensmgton, 
which was approved in 1912 and started in 1913 
The scheme was that which the Departmental Com- 
mittee on the Science Museum and the Geological 
Museum proposed m its Report of 1911 and 1912 as 
to (i) the purposes these museums should serve in the 
national interests , (2) the nature, arrangement, and 
development of the collections required for these 
purposes , and (3) the buildings required on the South 
Kensington site to house these collections This was 
a logical reference, and the report dealt with it faithfully 
and effectively 

The discussion of the reference inevitably brought 
the reporting committee face to fate with the problem 
of co-ordinating these two museums with one another 
and with the Natural History Museum The com- 
mittee found that there was in practice little or no 
overlapping of the fields of the three museums, and 
m the end it was able to formulate proposals by which 
the buildings of the three museums would be brought 
into direct communication Thus the related parts 
of the great national collections m the sections of 
science concerned would be brought into a continuous 
series 

Under the scheme thus initiated, the individuality 
of the several museums and their administration under 
their existing responsible authorities would not be 
affected in any way at the same time the group of 
museums would afford at a single centie, and in inter 
communicating buildings, a real national museum 
representative of science This feature of the recom 
mendations of the committee was made possible by an 
arrangement with the Trustees of the British Museum, 
who were willing that the new Geological Museum 
buildmg should be placed on a part of the ground 
allotted to the Natural History Museum, and should 
be a part, structurally, of the eastern extension of the 
Natural History Museum building 
The scheme is an admirable one It provides for 
the mineral products of the earth complete museum 
representation as to natural historv , geological 
structure, economic conditions, mining, metallurgy, 
and all physical and engmeenng investigations and 
appliances bearing on these Further, it suggests lines 
for obtammg similar advantages in relation to other 
branches of science as the scheme comes to be applied 
m later stages 

The first item of the scheme was the erection of the 
Eastern Blhck ol the new Science Museum, and this 
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has shown so little progress since the War that the 
councils of a number of leading scientific and techmcal 
societies have found it necessary to direct attention 
to the matter and to ask that the building be expedited 
In these times of financial straits it has been a national 
necessity to go slowly in the matter of new public 
buildings, and precedence in such work must be most 
carefully considered In recent years few things have 
been so generally and so fully recognised as the magni- 
tude of the contributions which physical and mechanical 
science have made to the progress of the country in 
knowledge, m industries, m trade, and m war, and 
accordingly it might have been assumed that the work 
on the Science Museum building, interrupted bv the 
War, would have had a place in the first rank of the 
priority list Yet here is the Science Museum, which 
IS charged with the duty of affording public illustration 
and visual exposition of the great current advances in 
the phvsK al sciences and in the applications of science 
to industry, practically obstructed in all new work by 
lack of space The functions of the museum are so 
i losely related to important national interests that its 
equipment has become a matter of urgency, and the 
facts summarised in our article on the subject suffice 
to show the need for an emphatic appeal that the 
continuant e of the work on its building should have 
an assured place in the programme of new national 
buildings 

The building now in progress is the outcome of 
action taken in pursuance of representations made to 
the Hoard of Fducation m 1909 by a deputation and 
a memorial from those prominently interested in the 
advancement of pure and applied science In present- 
ing the memorial. Sir Henry Roscoe quoted from the 
1874 report of the Duke of Devonshire’s Commission 
on Science, strongly recommending the establishment 
of a museum representative of all branches of physical 
science, both pure and applied He and those with 
him in the deputation then emphasised the necessity 
for proper housing for such a museum, and the ad- 
vantages of properly housed collections They pointed 
out, too, that without adequate accommodation the 
Museum could not benefit as it otherwise would by 
gifts of man) objects of mterest which have high value 
for museum collections 

I he fact IS that, m the matter of buildings, this 
museum has lagged far behind the museums that 
represent other branches of knowledge and of culture 
One may well ask how this has come about The 
answer is largely one of history The Science Museum 
IS the youngest of our national museums for although 
science collections were first prepared tor museum 
exhibition in 1857, it was not until twenty years later 
that the real possibilities of such collections began to 
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be widely recognised The earlier collections were 
formed with the yiew of followmg up in particular 
directions the impulse which the Exhibition of 1851 
had giyen to public mterest in science and industry 
At that time the larger groups of objects came under 
the following headings Foods, animal products of 
industrial value, building structure and matenals, 
models of machinery and educational apparatus It 
was the Fourth Report (1874) of the Royal Commission 
on Scientific Instruction and the Advancement of 
Science that directed attention to the wide field of 
usefulness that was open to well-devised science 
collections , and it was the demonstration afforded by 
the great loan collection of scientific apparatus, formed 
at South Kensington in 1876, that proved the turning- 
point m the aims of the museum collections Many of 
the objects lent for that temporary collection became 
the property of the nation and formed the nucleus of 
the collections of to day It is right to note here that 
the advance then made in the museum ideal owed 
much indeed to the initiative and to the indefatigable 
labours of the late Sir Norman Lockycr, who was 
secretary to the Commission 

Almost concurrent with the wider conception of 
the relation of the Museum to pure science came the 
recognition of the importance of preserving and 
exhibiting actual examples of great inventions The 
many-sided appeals of such objects had led Mr Bennet 
Woodcroft to form a collection that was, and must 
always be, unique, and the transference of his 
collection to the Department of Science and Art 
in 1883 laid the foundation of the fine collection 
which now illustrates machinery and the history of 
invention 

Successive committees have reported on various 
aspects of the uses and needs of the Science Museum 
Their reports in 1886, 1889, 1897, 1898, and 1900 form 
a long chain of scientific and technical opinion These, 
however, failed to secure the full measure of official 
backing and of national support which they well 
merited Yet in their estimates of needs they were 
most modest — perhaps too modest Men of science 
accustomed to work in laboratories providing only 
the bare necessaries for their investigations, failed to 
realise that the great museum-visitmg public needs 
space in which to move about freely, and requires the 
exhibition of objects rather than a mere opportumty 
of examinmg them under difficulties Be that as it 
may, m accordance with scientific habit they limited 
them recommendations, in matter and m measure, to 
needs which could be proved up to the hilt , but people 
accustomed to the evaluation of reports in other 
interests — reports made, it may be, with greater 
imagination and longer views — had acquired a habit 
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of making a large discount from the claims made in 
commission reports generally 
Since the new departure in the early ’eighties the 
Science Collections, alike in pure and in applied science, 
have had many acquisitions of great and abiding 
interest, and the methods of displaying these have 
developed steadily The aim of the Museum has been 
to do all that considered preparation of objects and 
appropriate methods of exhibition can do to enable 
scientific instruments, machinery, models, etc , to 
speak for themselves By exhibited objects, it affords 
telhng illustration and exposition pertaining to the 
various branches of science within its field and of Ihcir 
applications m the arts and industries It also pre- 
serves appliances which hold honoured places in the 
progress of science or in the history of invention, and 
with such exhibits it associates the names of the great 
men to whom the world owes these successive advances 
This human element in the interests which the Science 
Collections present accounts for no small part of the 
crowds who visit the galleries at times when any large 
section of the public is free from work The exhilnted 
machines, or other inventions which have created or 
revolutionised industries and have altered conditions 
of life, arouse in even the most casual of visitors some- 
thing more than admiration for the genius and skill 
of the inventor Such objects as those illustrating 
early steam-engines, telegraphs and telephones, or the 
successive stages of the development of ships, never 
fail to appeal to popular intelligence and imagina- 
tion Indeed, many of the treasures of the Science 
Museum are irreplaceable in respect of value for the 
intellectual inspiration of the people 
For the use of the Museum by the general public, 
larger space for exhibition and more ample gangways 
for the circulation of visitors are the most pressing 
needs , but a suitable setting for the collections, and 
a worthy front and entrance to the building, are essential 
to the recognition of the real value of the Museum as 
a factor in the intellectual machinery of the nation 
Students and investigators who use the Museum need 
all these , but they need more The report of Sir 
Hugh Bell’s committee sets out the directions in which 
material facilities are required for the critical examina- 
tion of instruments, or for public or private exposition 
of objects, but until an adequate building is provided 
for the Museum collections these uses are seriously 
limited, thus ujdividuals and institutions interested 
m physical and applied saence must wait for some 
years yet before they can enjoy the wider uses pointed 
out in the committee’s report 
The deputation to the presidfent of th* Board of 
Educatmn in 1909 pointed out that by far the largest 
part of the Suence Collections come as gifts or loans, 
' NO. 2800, VOt 1 1 1] 


so that if an adequate and worthy building were 
provided, it need not be anticipated that the annual 
subsidy tor purchases would be on the high scale 
required for the other great national museums and 
galleries The maintenance vote is also relatively 
small, and the capital expenditure required for the 
building is not even now deterrent It is not too 
much to expect that in these circumstances the work 
on the buildings will be pushed forward vigorously and 
without break 


Meteorological Physics 

The Air and its II ays the Rede Lecture {igsi) tn the 
University of Cambridge, with other Contributions to 
Meteorology for Schools and Colleges By Sir Napier 
Shaw Pp XX 4 2 j7-f- 28 plates (Cambridge at 
the University Press, 1923 ) 304 net 

I N this volume Sir Napier Sliaw has collected fifteen 
different lectures and papers upon a variety of 
different subjects, to a few only of which we i an here 
refer Throughout the whole book is n number of 
leading ideas, for which the author has been an 
indefatigable and mostlj also a successful advocate, 
to the benefit of meteorological science 
The first point which strikes the reader when he 
opens the book is twent>-four plates representing 
the normal distribution of the meteorological elements 
over the globe Several of these i harts are new from 
the author’s hand By placing these charts at the 
beginning of the book, and bv returning to them 
incessantly m discussing the special questions in the 
subsequent papers, the author has succeeded in em- 
phasising strongly his view of “ the weather of any 
locality as part of the weather of the world ” Statistics 
can be made for a single locality Atmospheric 
events, on the contrary, can never be understood 
from local, but onlv from universal points of v lew 
To untfersland the phenomena of the weather means, 
according to Sir Napier Shaw, “ to bring our knowledge 
of the air into relation with the laws of physics, as 
estabhshed in the laboratory, and therefore particularly 
with the law of energy ” We meet with this view 
already m the charmingly written first lecture, 
“ Meteorology for Schools and Colleges,” and it follows 
us all through the book to the last lecture on “ The 
Artificial Control of the Weather” An important 
consequence of this view of meteorology as applied 
physics forms the subject of the second lecture on 
“ Pressure in Absolute Units ” 

Among the leading ideas of a more special meteoro- 
logical nature the author emphasises m the preface 
three as capecially important— -those of " balanced 
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forces,” of “ eviction,” and of “ resilience ” In his 
discussions of meteorological phenomena these principles 
recur repeatedly We meet with an example of the 
application of the principle of resilience on the first 
page of the first lecture, when we read this characteristic 
remark concerning the conditions for the formation 
of orographic rainfall “ But when you come to think 
of It, the explanation requires that the air on the 
windward side has to be made to flow up-hill, and no 
fluid which technically must be called heavy, as it 
IS affected by gravity, even if it is as light as air, 
flows up-hill Without protest It prefers to go round, 
and will exhaust all the possibilities of doing so before 
submitting to be driven over ” This pnnciple of 
resilience should be remembered not least by mathe- 
maticians who will work out tlie theory of atmospheric 
movements In theoretical hydrodynamics we generally 
assume the equation «“/(/>), density as a function 
of the pressure This equation leads to that state 
of " unlimited miscibility ” which excludes resilience 
and would make it possible for the air to flow up-hill 
without protest But the true equation s *=/(/>, ff) 
permits the air to take a stable stratification, a per- 
mission of which It makes a most extensive use , 
with the consequence that we have laws of motion 
very different from those of the idealised fluid, in 
which I can scarcely be wrong when I say 

that this equation has for more than a century acted 
as a barrier which has prevented the representatives 
of theoretical hydrodynamics from taking up meteoro- 
logical problems with success 
The pnnciple of “ balanced forces ” ments great 
attention, not only m qualitative discussions but also 
perhaps still more by the attempts to work out mathe- 
matical theories of atmospheric motions The author 
gives no mathematical formulation of the pnnciple 
But if I have understood him rightly, I should call 
it rather very good advice than a principle The 
most obvious way of developing atmosphenc move- 
ments might seem to be this first to consider the 
state of equilibnum, and then to examine the con- 
sequences of a disturbance of it, in the case before us 
of a disturbance of thermal origin But on account 
of the rotation of the earth there is a very long and 
difficult way from the state of equilibrium relative 
to the earth to the ultimately resulting motion The 
primary tendency is the production of a direct flow 
from the cold to the warm areas But this tendency 
18 almost completely checked by the effect of the 
earth’s rotation Instead of the irect flow from cold 
to warm areas, we get a circulation eyidome round 
the warm and anticyclonic round the cold areas 
Only a small residual leakage is left, conveying very 
gradually air from the cold to the warm kreas For 
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this leakage the process of “ eviction ” plavs an 
important part 

Now Sir Napier Shaw’s advice is to shorten this 
long development, which it is very difficult to give 
m a satisfactory form, and to start with that state 
of steady motion relative to the earth which is char- 
acterised by the “ gradient wind ” This gradient 
wind, by which pressure gradient and deflecting force 
balance each other, gives immediately the cyclonic 
circulation round the warm areas and the anticydomc 
circulation round the cold Then, in the second 
approximation, we have to add to this pure circulation 
the further disturbances, as those connected with 
convection and that particular form of convection for 
which Sir Napier Shaw has introduced the word eviction 
No doubt his advice will be followed more and more, 
both m elementary treatises and especially in mathe- 
matical theories, for which this may prove to be the 
only practicable wav 

I cannot fimsli this notice without mentioning Sir 
Napier Shaw’s brilliant style of writing, the many ade- 
quate expressions and striking comparisons by which 
he succeeds m making the subject clear and ensures 
that the reader does not forget the mam points He 
IS a master of finding the right words, and is not less 
a master of illustrating the text by characteristK 
diagrams I only regret that he has not found place 
in the book for that really historical diagram by which 
he formulated his protest against the old cj clone 
theory and gave the main structure of the new one, 
replacing the fine logarithmic spirals running 
asymptotically to a centre in the old model simply 
by three sets of straight lines, of which two sets meet 
each other at right angles V Bjerknes 


Philosophy for Men of Science 
Saenttfic Thought By Prof C D Broad (Inter- 
national Library of Psychology, Philosophy, and 
Saentific Method ) Pp 555 (London Kegan 
Paul and Co , Ltd , New York Harcourt, Brace 
and Co , Inc , 1923 ) 16s net 

A S men of science are usually impatient, if not con- 
temptuous, of philosophical discussion. Prof 
Broad may be thought rash to address a philosophical 
work specifically to them, particularly as he is occupied 
in discussmg the notions of space, time, matter, and 
motion, about which the man in the laboratory con- 
siders himself better qualified to speak than the philo- 
sophw. The author, however, bnngs to bis task both 
a knowledge of mathematics and physics and an appre- 
ciation of the efforts of phUosophers in the “ pecttliajr^ 
obstinate attempt to think dearly,” which cKinstitUtm 
their dmf task. Moreover, unlike many philosopher 
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ttfjtnl 0f,$eience> he e3q>resses tums^f clearly, so that 
6ne who reads his bo6k will discover at I^st one 
philosopher who does pot tell us what every one knows 
th language that no one can understand 
Part I consists of asi analysis of the conceptions of 
space and tune in modem physics and leads up to an 
account of the special and general theories of rektivity 
This has all been done before but not quite in the same 
way The author starts at the beginning or what 
ought to be the beginning of any such discussion by 
gfvmg a simple account of Prof A N Whiteheads 
w"Pnnciple of Extensive Abstraction This pnn 
ciple provides a rational method of passing from the 
actual facts of sense-expenence to the highly sophisti 
cated conceptions such as points and lines that are 
necessary for geometry and mathematical physics and 
IS indispensable for any proper theory of space and time 
Prof Broad s exposition provides a good introduction 
to Prof Whitehead s own decidedly difficult works In 
the second chapter on time and change with Prof 
Whitehead s treatment of time as a basis some valu 
able and ortgmal ideas are developed This chapter 
is perhaps the most important in the whole book The 
rest of Part i follows well established lines and does not 
call for special comment except in so far as it gives a 
dear account of a difficult subject 
In Part a the author takes up his problem from a 
different point of view that of the relation of the 
physical theory of material bodies to the facts of sense 
experience Here Prof Broad is for the most part 
breaking new ground and for that reason alone his 
argument is rather more difficult to follow More 
over, he is now dcalmg with problems which do not 
appeal greatly to the man of science who may refuse 
to rect^mse them as problems at all He will probably 
assent vilely to the saying of Petromus standing at 
the head of chapter 7 

Pallunt nos ocuh vagique sensus 
Oppressa ratione mentiuntur 

jTl|e man of science may even confess that the 
ndiculous theory of pp 372 and 273 is not an unfair 
jjununary of his own and his friends views as to the 
^ nature of physical objects and their sensible appear 
ances, but still he may be inclined' to.say Why make 
all this fuss about it ? I know it is easy for a philo 
eppher, with his puzzles about pemues that are really 
j^pod, tbpugh they look elliptical, and about mirror 
unages, and s^on^ pick holes m th&t>rdinary common 
sense tifii scutsrdfic notion of material objects, but what 
4 tm It come to ? The ordmary-ftheory hovfever 
stily ultimately, is simple and fahuhor and Works well 
In prac^ The philosophical ttv^e^ aae hot simple, 
aie several onesj and th|re is nothing to 

are better for ordinary purposes ' 
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Prof Broad has not played his cards very well in 
order to refute such contentions as this and induce the 
man of science to read on for he has kept hi& best 
arguments for his last chapter The argument is, 
briefly, that the ordinary view only works m practrCe 
by leaving out the facts that do not fit m with it It 
so happens that these mconvenient facts have not, up 
to the present time been important and that the man 
of science has been well advised to forget them and get 
on with his work but this happy state of affairs may 
not last for ever The history of the theory of space 
and time supplies the moral The traditional theory 
was simple and easy to understand and worked well , 
the engmeer and the chemist still ask for nothing 
better It has only been gradually that the mcom 
patible facts have been forced on people s attention m 
spite of struggles to ignore them and some people 
still ask Why all this fuss about the pnnciple of 
relativity ? The only answer is that clear ideas if 
we can get them are better than muddled ones how 
ever comfortable What is worth doing for space and 
time is also worth attempting for sense perception and 
matenal objects 

It IS impossible m the course of a short notice to 
make any detailed criticisms of this latter part of the 
book suffice to say it is the kind of thing scientific 
philosophers ought to write and ph losophical men of 
science to read 

The author shows wit and erudition in 1 is chapter 
headings though he might have translated King Alfred 
for us The index is full and tarefull) comp led As the 
author shows some pedantrv m the matter of authors 
names and titles it is not unfair to point out that 
Gahleo is a Christian name consequently there was no 
such person as Galileo G ADR 

Geolog7 in War 

(1) The Work of the Royal Engineers tn the European 

War, Work in the Field under the Engineer 

tn Chtif BE F Geological Work on the Western 
Front Pp 71 + 7 plates + 19 figs (Chatham W 
and J Mackay and Co Ltd 1923 ) 

(2) Tfie Work of the Royal Engineers tn the European 
War, igr4-ig Work tn the Field tn other Theatres 
of War Egypt and Palestine— Water Supply Pp 
vi +64+ 7 maps + 10 plates (Chatham W and J 
Mackay and Co Ltd , 1921 ) 

I N 1914 there was no geobgical organisation m the 
Bntish Army, though it would appear that the 
Germans had a definite geological establishment in 
connexion with each of their Armies Very early 
during the War the need of geological advice was 
, felt m connexion with the supply of water to the 
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troops both m the battle zone and on the hnes of 
communication, but it was not until April 1915 that 
a geologist was appointed, and not until the following 
June that he joined the staff of the Chief Engineer 
in France In 1916 Lieut -Col Sir T W Edgeworth 
David joined the staff and eventually became Geological 
Adviser at G H Q on matters connected with military 
mining Now a permanent geological establishment 
IS suggested 

The volume under review gives a concise account 
of the work carried out by the geological staff on the 
Western Front and is copiously illustrated by maps, 
sections, and photographs The chief method of 
supply of water was from borings in the Upper Chalk 
(Senonian), and though in many cases the sites for 
bores were chosen for military rather than geological 
considerations, the maps showing the possibilities of 
obtaining a supply m different parts of the area were 
invaluable to the Army Water Supply officers Water 
was also obtained from the Thanet Sands, and the 
various kinds of apparatus employed m boring and 
pumping are described m detail 

An investigation of the water-table m the Chalk 
was made in connexion with water supply, and the 
fluctuations of level were studied for the purposes of 
military mining and the construction of dug-outs 
The importance of a thorough knowledge of geological 
structure m connexion with the construction of 
military mines is demonstrated, and details are given 
of several series the success of which depended on such 
knowledge 

Other military activities requiring the services of 
the geologist were the winning of road-metal, the 
provision of sand and aggregate for concrete, and the 
working of such coal mines as remained in the hands 
of the Allies 

The plates include a map showing by colour-wmshes 
the suitability of the country for dug-outs and others 
mdicating the ancient excavations (" Sou terrains ”), 
which were so largely used as cover for troops m 
Northern France 

The second volume under notice contains an interest- 
ing account of the enormous difficulties successfully 
overcome by the Royal Engineers m the supply of 
water to the army dunng its advance across the 
Desert of Sinai from Egypt into Palestine 

The work included the laying of a pipe-line, by means 
of which a daily supply of 600,000 gallons of Nile 
water was earned to the troops in El Ansh, and along 
the lines of communication , the transport of water 
in railway tanks and on camels , the development 
of local supj^ies in Beersheba and Ghaza and m the 
plains of Palestme, and finally the reorganisation of 
the water supply of Jerusalem itself 
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The Antiijuity of Disease 

TA( Anttqwiy of D%seast By Prof Roy L Moodie. 
(University of Chicago Science Senes ) Pp xiv+ 
148 (Chicago University of Chicago Press, London 
Cambndge University Press, 1933 ) i 50 dollars 
Studies in the Palceopathology of Egypt By Sir Marc 
Armand Rufier Edited by Prof R L Moodie 
Pp XX +373 + 71 plates (Chicago The Uni- 
versity of Chicago Press , London Cambndge 
Umversity Press, 1921 ) ijs net 

A t a time when those concerned with medical educa- ’ 
tion are concentrating their endeavours as never 
before upon the problems of the causes and prevention 
of disease, a book that attempts to probe into the 
distant past and discover the early history of patho- 
logical processes is sure of a welcome, even if the 
subject IS described by the wholly unnecessary and 
ambiguous word " palaopathology ” The chief value 
of Prof Roy Moodie’s fascinating and well-illustrated 
little book IS that it directs attention to the scope and 
interest of such studies and provides a bibliography 
extensive enough to start the inquirer on his way to 
enlightenment The pathological conditions revealed 
m fossil vertebrates, and the identification of the 
destruction wrought m fossil bones by contemporary 
bactena and fungi, prepare us to accept the evidence 
that bodies resembling bactena and cocci in fossils as 
old as the Palseoroic are actually fossilised micro- 
organisms 

The part played by bacteria in remotely ancient 
times is as yet only a subject for speculation “ The 
pre-Cambrian bactena so far known are supposed to 
have had an activity allied to that described by 
Drew for Bacterium calcis and other manne calcium- 
precipitating bacteria ” “ The results of infection by 
bacteria are not definitely known prior to the Permian 
Bactena and fungi, possibly, however, chiefly those of 
decay, are widely distnbuted and well known from the 
Carboniferous rocks Here lies a wide field of research, 
although a difficult one, dealing with the ongm of 
that type of disease which is so troublesome to humanity 
to-day It seems probable from present evidences that * 
a wide distnbution of the bacterial types of disease and ' 
the resultmg pathology is a relatively recent pheno- 
menon, with an antiquity of a few million years, which, 
when compared with the scores of millions, possibly 
hundreds of millions, of years which animal and plant 
life have existed, is a very brief time *’ (pp 13 and 14), 
The earlier part of the book, which deab with th^se 
interesting problems of palieontology, is very suggestive 
and stimulating 'Die latter part, dealmg wiiji eady ^ 
man, makes a more immediate and personal appeal iiad<t^ 
is distmgutsbed by the same quiUities of suggestiy|me»i {- <^ 
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tint unfortunately its accuracy cannot be trusted 
The author commits many mistakes which are scarcely 
excusable on the part of the editor of the late Sir 
Armand Rufier’s works It is natural that he should 
feel a deep sense of gratitude to the genial scholar 
whose writings directed his attention to the study of 
the effects of disease in ancient man , but the works of 
Sir Armand Ruffer give no warrant for the mam mis- 
leading statements m the final chapter of this book. 
Hence it becomes necessary to warn readers of this 
chapter not to accept its statements as facts until they 
have been checked by reference to the standard work 
on the pathological conditions found in ancient Egyptian 
bodies, Prof Wood Jones’s statement in the Report for 
1907-08 of the Archseological Survey of Nubia It 
IS particularly necessary to correct Prof Hoodie’s 
misleading references to syphilis (p 117), smallpox 
(p 1 19), pyorrhoea (p ia6), and Pott’s disease, which he 
says IS “ so common in Egypt ” (p 133), when I think 
he was aware of only ont case (or at most six cases) 
found among thirty thousand bodies 1 

I refer to these blots on a very fascinating and 
stimulating book before such insidious errors get fully 
launched upon a career of diffusion In several places 
m the book Prof Hoodie refers to the history of these 
modern investigations in the pathology of the ancient 
Egyptians, and as his account is quite fictitious, perhaps 
I might explain how they did begin Two months after 
my arrival in Egypt in 1900 the late Dr W H R 
Rivers, who was working on the problems of colour 
vision in the natives of Upper Egypt, wrote directing 
my attention to the natural preservation of the brain 
in the Pre-dynastic bodies being excavated by Dr 
Randall-Haciver at El Amrah I went to Upper 
Egypt to study this remarkable phenomenon, and the 
first ancient Egyptian grave I looked into contained 
the skeleton of a boy who lived nearly sixty centuries 
ago and had suffered from stone m the bladder I 
sent the specimen to Dr Shattock at the Royal College 
of Surgeons, AVho published a report on it, and for the 
next seven years I devoted much of mv leisure to the 
collection of pathological specimens from ancient 
graves until, m 1907, Dr Wood Jones began his epoch- 
making work of making the collection now in the 
Museum of the Royal College of Surgeons, and writing 
the only trustworthy account of the pathological 
conditions found in Egypt and Nubia that has yet been 
published. 

The latefiir Armand Ruffef did not begin his work 
until Prof Wood Jones and I had completed ours ‘ 
In 190S, having discovered a Itunch-badi among 
, the mummies of the pnests of Amen from Thebes, 

I asked the late Profs, Ferguson aad Ruffer whether 
'-t&ey 0(>uld detect tubercle b&cilh m his psoXs abscess 
’‘4NO; 28oo,,vou ui] 


This started Sir Armand on the work In attempt- 
ing to put the history of these events mto their 
proper sequence I ought to direct attention to the real 
achievements of the late Sir Armand Ruffer in this 
field These were, first, the perfection of the technique 
for the histological study of mummies , and, set ondly, 
the discovery of the eggs of the Bilharzia worm m 
mummies embalmed thirty centuries ago These 
results were attained only after long and wearisome 
experiment carried on with exceptional skill and 
persistence, and represent a very great achievement 
G Elliot Smith 


Our Bookshelf 

Factors affecting the Control of the Tea Mosquito Bug 
(Helopeltis theivora, Waierk ) Bv E A Andrews 
Pp IV + 260 + 44 diagrams (London Indian Tea 
Association, 21 Hincing Lane, 1923 ) 3s 6 d 
Ihe work which Hr E A Andrews has carried out 
m India in connexion with the mosquito- bug of tea 
is described m this book The limitations in the 
control of the pest by spraying are discussed, and an 
inquiry into the question of natural checks has led 
to the conclusion that the problem could not lie solved 
by such means The effects of climate and the v ariety 
of bush which is cultivated are discussed in some 
detail 

The action of various manures has been investigated, 
lime and potash manures having been shown to be 
of benefit The relation of cultural operations to the 
severity of attack is also included Whereas no 
relation is evident between the total quantities of 
potash and phosphoric acid present m the soil and 
the extent of attack, manuring experiments have 
yielded interesting and definite results Immunity 
would seem to depend on the ratio of the available 
potash to the available phosphoric acid Great 
benefit is derived from an increase in the available 
potash in the soil, the effect, however, being only 
transient Analyses of the leaves show differences 
corresponding to those deduced from observation of 
the soils Immunity has been induced experimentally 
bv the direct introduction of potash to the plant, 
tea buslies so treated remaining immune for the rest 
of the season 

The importance of this work from an economic 
pomt of view is very great The future of economic 
applied entomology lies far more in the detailed study 
of the relations between the insect, the plant, and the 
natural conditions influencing both, than in direct 
control by means of insecticides or entomological 
methods such research, however, requires organised 
team work between the various branches of science 
Hr Andrews’s work would be valuable if it emphasised 
this need alone , but it also embraces sound investiga- 
tion and a great hope of the discovery of a practical 
control for the most serious insect pest of the tea crop 
The author is to be congratulated on his results 
and the patience with which he has collected his 
numerous data H M. L 
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Agriculture %H the Tropics An Elementary Treatise 
By Dr J C WiIIis (Cambridge Biological ^nes) 
Third edition, revised Pp xvi+333 + a4 plates 
(Cambndge At the University Press, 1933 ) 
I2S 6 d net 

Dr Willis s book was intended, not as a practical 
guide m field methods for the tropical agriculturist, 
but to serve mainly as an introduction to the study 
of the leading economic principles governing the 
modem practice of agriculture and pfentmg m the 
tropics With the remarkable developments taking 
place in tropical agnculture, such a book will require 
periodical revision to keep abreast of the times The 
second edition was published in 1914, and the c^l 
for the present (third) issue has afforded a further 
opportumty for revision It is a pity that no preface 
to the new edition has been prmted, and, except for 
special uiformation supphed by the publishers for 
the convenience of the reviewer, it would be difficult 
to trace new matter or corrections 
No important re arrangement of the book has been 
adopted The four parts remain the same and the 
slight revisions made in them are neither numerous 
nor very important There are still opportunities, 
however, fdr improvement m the text In deahng 
with the West African ml-palm {Eleeis gutneensis) due 
reference is made to the recent plantmg of the palm 
m the East, but the student would gather very httle 
as to the origin of the “pericarp ” oil (not mentioned as 
such) from the account given, while the statement 
that ' of late another oil has been obtained from the 
seeds of the palm ” is a little naive Definite r^eference 
abo should be made to the wide use of coco nut oil for 
the manufacture of marganne Further, as regards 
gmgelly oil, while it may be true that comparatively 
little of the oil is eiqxirted from the countnes of 
production, the statement should be completed by 
reference to the important export of the seed for oil 
extraction in Europe 

The book renuuns, however, an excellent mtroduction 
to a subject of great and increasing importandfe, and 
should be read By all interested in the practice and 
administration of tropical agnculture and planting 

CrysialhsaitOH of Metals being a Course cf Adoanced 
Lectures in Metallurgy delivered at the Royal School 
of Mines, Imperial College, under the Auspices of 
the University of London, in Fdmusry and March 
J 9 S 3 ByCol N T Belaiew Pp 143 + 31 ptates 
(London Umversity of London Press, Ltd , n d ) 
^s 6 d net 

Colonel Bklaiew has wntten a book on the " Crystal- 
lisation of Metab,” which is remarkable in that it 
deab with the coarse structure rather than the nuero- 
rttructure of metab It is therefore noteworthy that 
a great many of his illustrations are natural size, while 
Others are x 3, 5, or 10 Only in rare instances are 
higher magnifications used, although in certam extreme 
oases remarkable j^icturu dre given m which the 
magnification is as high as 4SOO At the other extreme, 
two illustrations are given on a reduced scab (xl) 
of Tschemoff’s bunous crystal, more than fif^n mchds 
m length, which was found in the upper aortaon of 
the pipe m the smkmg head of aa ingot of Mh open- 
hearth steel Weighing about 100 tons. The findl 
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paragraphs of the book dad with'tihe rtrooiia* of 
Damascene steelpaad include two bwmtrful BlUstra- 
tiond, of apprOximatdy natural svuti of Damascene 
blqdes, as well as microphotograpl^ with nfi Wwt®* 
ment of xooo diameters The little book fcama an 
admirable supplement to existing treatises on metal- 
lography, and reaches a level which entitles it to a 
place among standard works on this subject 

Visual Illusions their Causes, Characteristtes, and 
Applications By M Lucuesh Pp ix+3S3. 
(London, Bombay, and Sydney Constable and Co , 
Ltd , 1933 ) 15J net 

In this book Mr Luckiesh presents one hundred ilhn- 
trations of famihar and httle known optical illusions^ 
round which the text is wntten On account Of the 
great complexity of the subject, the au^or confines 
himself to static illusions, and dispenses to a 
extent with theory It is inevitable that there should 
be some overlappmg m any classification of visual 
illusions, Since not seldom more than one factor enters 
into them , but the amngement or grouping together 
ih the vanous chapters which is adopted m the brok 
IS a convement and practical one After chapters on 
the eye and vision, geometneal and depth, or distance, 
illusions are considered in detail These are followed 
by illusions due to irradiation, colour, and lightmg 
A special chapter is added on natural illusions, such , 
as the apparent size of the setting sun as compared 
with the sun at the zenith, the magnification of objects 
seen through fog, and mirage The last four chapters 
are devoted to applications of the natural principles 
of visual illusions to practical purposes, m the shape of 
painting, decoration, architecture, and camou&ige 
The book is well wntten and attractively produced, 
and should be of mterest to others as well as to 
students of psychology 

Geology By C I Gardiner (Science for All Senes ) 
Pp x+138 (London J Murray, 1933) $s, 6 d 
In 1914, Mr Gardiner produced his “Introduction 
to Geology " (see Naturb, vol 94, p 363^, in which 
be found more scope for onginality than is given by 
this smaller volume The conception of a work on 
geology for all ’ must vary with the outlook of tho 
author, and Mr, Gardmer has had long eiqienence in 
the trainmg of beginners m the region where t^ 
foundations of stratigraphical geology w^ laid within 
the Bntish Isles We cannot help tlmiking tluit “ all 
would like to hear something of the LaurenraUi caUldr&is 
m which the oldest strata of Canada were immer^ t 
of the neb fauna of the Olentllus-beds , of the comihg 
of the race of n^ks that was so long to i jomiVfr ” 
the world, and of the amazing dev^opment ^ 
mammab, from South Dakota and the Pans ]^m to 
the Tnnil nver-bank m Java But Mr Gardim^ 
knows well that a fossil packed up m a Gloucestmlum,' 
lane or from a talus in the Isle of Wight may lodm ^ 
more largely than Atlantosaurus or the titano^fiM^ ^ 
All reputable English text-books insist won^ the Wo^ ^ 
hope Limestone and the Thanet Sands 'mt wecM^t 1, 
escape from them la so mall a vtfem? is no Of. 
Mr Gardiner’s personal lunitabons. Bissfylhisabsi^*’' 
clear, and tbm^o^ he b m wWi. 
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Letters to the Editor I I ob^rvet I I ’ISS’ISI'’' 


(?%r BAitir doei not hold htmelf rtsponstbU /ot' 
o^imens $xpr*ss»a by hts eorroijbondtnts Nttiker 
tan ht wuurtnkt to return, nor to eorrespond wtth 
the VHttere of, tejected manuscripts intended for 
this or at^ other part of Nature No notice is 
tcAen of anonymous communications ] 

The Mechaaljcat Equivalent of Heat 
WiT|t the assistance first of Dr J K Roberts 
now of the National Phmcal Laboratory and later 
of Mr E O Hercus I nave been engaged for some 
years upon a determination of the mechanical equi 
\lalent of h^t It is believed that an indication of 
the Imes u{ran which the experiment is being made 
may be of use to other workers m tins branch of 
physics 

A number of determinations of what may be called 
the electrical equivalent of heat have been made 
ihduding the very thorough work of Jaeger and 
Steinwemr at the Keichsans^t but since the tune of 
Joule the only direct measurements of the mechamcal 
equivalent of heat are those of Rowland pubhshed in 
1880 and of Reynolds and Moorby The work of the 
former has for long been regarded as of high accuracy 
Reynolds and Moorby s result is m terms of the mean 
calorie and there is considerable room for doubt as to 
the value of that calorie in terms of the 15*’ or the 
20^ calorie This doubt arises from the conflicting 
values found for the specific heat of water from say 
60° to 100® C It appeared then to be desirable to 
have a direct determination of the mechanical 
equivalent of auflScient accuracy as to be available 
for oompanson with the electncal equivalent of heat 
^ch a comparison may throw hght on the absolute 
values of the dectrlcal units It must be admitted 
however that to obtam the necessary accuracy in the 
value of the mechanical equivalent for that purpose 
wiQ be a problem of some dimcuity But there appears 
to be no reason if the same attention is given to the 
question as has been given to the realisation of the 
electrical umts why it should not be attained 
In our experiment work is indirectly converted mto 
heat the work done and the heat developed are 
directly measured The work is found as in Rowlands 
experiment m terms of a couple and a number of 
rev^utions the heat is measured by a continuous 
flow calorimeter m terms of a quantity of water and 
its rise of temperature A correction is made for 
the heat lost during an experiment The relation 
between these quantities is 

2wnmgd « Jw(f» - ti) +L 

where J e^S per calorie is the mechanical equivalent 
of bMt Toe apparatus la designed sq that the heat 
losfcapefltherbedinectlydetermm^ or be ehmmated 
by taking the difierence between the equations for a 
hmyy mid a lighi run 

The efficiency of an apparatus for finding the 
qteqtncal or the mechamcal ^uivalent of heat which 
maybe briefly called k J ap^ati^ is expressed by 
two chantOtMis^^j namely, tt) the percentage of 
the hMi which is lost and (2) the accuracy 

with wliioh taf lost heat pan. be determined Or 
frOm eapr^stoh for f * 

behave gradually ^^opeiL after msfuy failures 
apparatus which, measured^ tiwa test is an 
efficimit one out m tlm tfcdiowtug table 

ave*^ flfluwe M thp power absorbed aind the 
of heatlost in experiments by the Obseiveis 

not. Ill} 


Rowland o 4 H P ■) 

Callendar and Barnes 0-03 2 

Reynolds and Moorby 70 08 

Laby and Hercus o 2 about o 2 


Any apparatus for the direct determination of J 
IS a brake dynamometer Reynolds and Moorby for 
example used the Froude hydraulic brake which is 
the same in principle as the devices used by Joule and 
by Rowland but the design is more efficient We 



decided^ to enclose the brake in a vacuum flask in 
order -to obtain lugh thermal insulation and to use 
continuous flow calorimetry The brake we are 
using 18 an electro magnetic induction brake which 
IS ctosely analogous to an induction motor The 
construction of the brakU is shown in Figs 1 and 2 
An electromagnet (see Fig 2) rotates about a vertical 
axis m the rotating magnetic field so produced a 
copper cyhnder (Fig 2) and an iron core are placed 
Tim cop;^r and iron cylinders are attached by means 
of a glass tube to the inner sleeve of a bearing This 
part of the apparatus is called the stator The 
^rotating magnetic field induces eddy currents in the 
copper cylinder which is thereby heated and the 
reaction between these currents and the rotating 
field causes a couple to act on the stator 
The couple acting on the stator is balanced by the 
tensions in two^ wires attached to the torsion wheel 
carrying two weights one of which is shown at the loft 
I ofFig( J The only detadswhich need be mentioned of 
! this pari^'’of the apparatus are the devices used to 
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reduce fnction The bearing (Fig a) is a parallel ball- 
bearing for which the friction is less than 1/10,000 of 
the couple acting on the stator To eliminate fnction, 
the wheels over which the above-mentioned wires 

a are earned on steel knife-edges resting on 
ened steel planes 

For the temperature measurements we use platinum 
thermometers which are connected differentially to 
a Wheatstone bndge made to Mliller's design Dunng 
the course of a year the average vanation of the 
fundamental interval from tts mean value has been 
xj 20,000 for one thermometer and 1/80,000 for the 
other This would imply that the thermometry is 
of satisfactory accuracy 

The evaluation of the heat lost has proved far the 
most difficult part of the experiment 

In the earlier designs the loss in some experiments 



was as high as 2 per cent of the heat developed All 
attempts to determine it correctly, or to eliminate it by 
taking the difference between a heavy and a light ex- 
periment failed, for reasons which cannot be given here 
To overcome this difficulty the calonmeter sjstem 
was reconstructed, by brmging the thermometers 
close to the vacuum flask and highly msulating them, 
as shown in the accompanymg figures This has re- 
duced the heat loss to about i/io of its previous value 
Means have been provided for determining the loss, 
and the stator is being modified so that the loss may 
be eliminated in the usual manner in contmuous 
flow calorimetry by takmg the difference between a 
heavy and a light experiment It is expected that this 
alteration wiu increase the heat developed, and so 
reduce the percentage of heat lost still further 

T H Laby 

University of Melbourne, April 4 


The Transformation of Electronic Into Electro- 
Maftnetlc Energy ^ 

The fundamental propositions given below, which 
do not refer to the excitation of characteristic but to 
that of the ordinary rays which have been called 
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" mdependent ” X-rays, have sufficient experim^Htal 
evidence supporting them to justify the following 
statements so that they may serve as guiding prin- 
ciples for further mvestigations 

1 When a definite number of ^ectrons in motion 

(cathode or j*-particles) of definite veloaty traverse 
very thin layers of different substances, the average 
fraction of their energy transformed mto that of 
electromagnetic radiation (X- or y-rays) is, per atom 
of any one substance, proportional to the square of 
Its atomic number ^ 

2 In these circumstances, for a given layer, the 
energy so transformed depends only on the mass per 
umt area of the layer ana on the number of cathode 
or /s-particles traversmg it, being independent of 
their velocity 

By a very thm layer is meant one so thin that the 
ratio of the number of particles emergmg from the 
layer to the number entering it is very nearly equal 
to unity 

The reason for the above statement is as follows 
If cathode or ^i-particles of definite type and of total 
energy E traverse a layer of a substance of unit area 
and mass dm, the energy of the X-rays formed m the 
layer may be written as XE dm We call X the 
mass transformation coefficient The atomic trans- 
formation coefficient, a say, is then obtained by 
multiplying X by A/N, where A is the atomic 
weight and N is the number of atoms in a gram 
of hydrogen I find that a which gives the average 
fraction of the energy transformed per atom, varies 
approximately as the square of the atomic number Z, 
while X vanes as Z*/A and both a and X vary mversely 
as the energy of a single bombarding particle Hence 
the above propositions hold approximately, sinpe the 
total energy E is proportional to the energy of a 
single particle and their number n, so that XE dm 
vanes aan dm 

With respect to the physical processes underlying 
the excitation of " independent ' X rays certain 
considerations incline me to the provisional view that 
these X-rays are produced by a collision or bv close 
interaction between the cathode or /S particles and 
the actual nuclei of the atoms rather than with the 
electrons surroundmg them J A Gray 

McGill University, Montreal. 

May 21 


Dr Kammerer’s Alytea 

Prof MacBride’s letter m Nature of June 23, 
p 841, did not at first seem to require any rejoinder 
But I find that some botanists, and perhaps others 
unfamihar with zoological terms, suppose that the 

r 'tations from Boulenger contradict my statement 
t rugosities are not formed on the palmar surfaces 
Boulenger, of course with perfect accuracy, states 
that rugosities in vanous .genera appear on the tnnef 
side of the digits (italicised by Prof MacBnde). 
This is the radial side, as empl^ised in both our 
letters, not the palmar surface, which was the part 
which bore the extraordinary structure visible uj 
Dr Kammerer’s specimen W Bateson 

June 24 


The Breeding Period of Eehkiua mUUuU. 

The breeding period of the Sea-urchin, Eohtm$ 
mxhans, is very interesting from, many points of 
view, and especially as this animal readily yieli^ 
ripe eggs and sperm with Which to cany out artiffiiial’ 
fertilisation in inland laboratones for the ot^iervatff^ 
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oil fertilisation, segmentation and gastrulation stages 
in the living state The records made at 
’laboratory down to 1919 showed that E mthans has 
been found to breed from about February March to 
August, In 1920 I arrived at the conclusion that 
certain marine animals, such as the oyster, breed 
Contiduously so long as the sea-temperature remains 
above a denmte temperature providing the general 
biological conditions are otherwise normal On this 
view, and if the type of breeding in E mthart^ were 
the same as that of the oyster, the breeding period of 
this sea-urchin should be found to extend to about 
November-December on the average 

In March and April 1920 many successful artificial 
fertilisationa of E mthans were made, and it may be 
assumed that similar successful fertilisations could 
have been obtained onwards to August After 
August periodical collections of this urchin were made 
from the shore to test the view mentioned above On 
September 14 the proportion of ripe individuals 
collected was high and six excellent artificial fertilisa- 
tions made , on October 13 the proportion of ripe 
individuals collected was smaller but good fertilis-i 
tions were still obtained, and on October 29 although 
the proportion of ripe individuals was now lower, an 
optimum fertilisation was obtained yielding very 
fine and healthy plutei on November i The observa- 
tions at Plymouth were interrupted at this time but 
on November 3 a high proportion of F mthans which 
had been dredged from the oyster beds oft Whitstable 
were found to be ripe and yielded healthy larv®, which 
lived in some bowls as plutei until at least January 5 
1921 A batch of similar urchins forwarded to 
Plymouth yielded an excellent fertilisation on Novem- 
ber 10 ‘ and although no fertilisation was made later, 
It was observed at various times during the winter 
that the gonads of Whitstable specimens examined 
remained full \ sample of urchins examined at 
Plymouth on January 26, 1921 showed that a small 
proportion of ripe males with full gonads still occurred 
but no ripe female waS found, and the big variation 
in size of the gonad observed in the remainder of this 
sample pomts to a distinct physiological difference 
between the Plymouth and Whitstable groups 

It IS thus clear that successful artificial fertihsations 
of E mthans may be obtained from Plymouth 
specunens during about the period February March 
to November, and that the breeding period in the 
south of England may be considered to extend 
over the same range, but it is nevertheless open 
to doubt whether the capacity to yield a successful 
fertilisation mav be good evidence that a species is 
breeding 

The fact that breedmg mdividuals may be obtamed 
over such a long period of the year affords good 
reason to believe that single mdividuals may spawn 
several times a year, but there is no evidence that 
collective spawning occurs in this species at one 
given phase of the lunar cycle such as Fox found to 
be the case m the Mediterranean sea urchm Dtodema 
setasum (see Nature, February 23, 1922) In three 
collections of F mi/mns from Looe Is near Plymouth, 
on September 23, October 12, and October 28 respec- 
tively, the unnpe individuals showed variation m the 
sue of fee gonad ranging from about 1/12 to a full 
gonad These observations do not, however, rule out 
the possibihty of spawning occurring normally— -in 
those individuals which are npe— at certain definite 
phases of the lunar cycle, for example, after any low- 
water springs, for it hia been observed not m- 


on wid the one at mmoolii 00 Ootober rrm 11 
bv Mr A J Smith iXe larva ttoai the Whitstable urctaim Novemb 
and the PItaoutb obes Oetober tg, ahowed a fin* apical tuft of «UU Vhidi 
appears not to have been recorded In £, mUiorfe, althoogh Maobnde has 
nS^bed a simUar tuft in £ escuhlihw 


frequently that npe specimens collected at low-water 
spawn before arriving at the laboratory 

The sex-conditions in the collection of E mtltarts 
mentioned above were examined closely for any 
appearances indicating sex-change , for a condition 
of sex-change in sea urchins may be regarded as a 
possibility in view of Mortensen s discovery of the 
common occurrence of protandne hermaphroditism 
in ophiuroids and of Fox’s observation referred to 
above but not known at that time of the very rapid 
(monthly) filling and emptying of the gonads m the 
sea-urchm, Diadema it is also worthy of note that 
Gray (Proc Camb Phil Soc , xx pt 4, 1921) has 
described isolated cases of apparent and true herma- 
phroflitism m the sea-urUiins Arbacia and Stron- 
gylocentrotus In Echinus mthans, however, no 
definite hermaphrodites were found, but in several 
gonads at about the penod of change from the spent 
condition to the rematunng stage a small quantity 
of sperm was found together with gonocytes appar- 
ently too large for spermatocytes, and gonads were 
found having a colour generally associated with one 
sex but with young sex-elements of the other sex 
The female gonad in E mthans varies in colour from 
white when young to yellow or orange when mature, 
whereas the male gonad vanes from brown to grey 
These differences of colour are undoubtedly an out 
ward expression of the differences in metabolism in 
the sexes leading up to— or consequent upon — the 
production of mature sex elemt nts 

A similar sexual colour difference is observable m 
the gonad of other animals for example in Creptdula 
fornLata the gonad in the male stage is brownish red 
but yellow in the female, while that of the herma- 
phrodite stage is orange and it has already been 
shown (Orton, Proc Roy Soc vol 81, B, 1909) that 
m the case of Crepidula the pnmary sexual characters 
precede in development and forecast the appearance 
of the secondary sexual characters Thus the colour 
of the gonad in animals is undoubtedly closely con- 
nected with deep seated changes --probably induced 
by sex-hormones or, as Geoffrey Smith visualised 
them, sexual formative substances — which are 
different for the mature male and female condition, 
and apparently also for a potential condition of sex 
while sex is yet unrecognisable in the pnmary sex- 
elements 

It would therefore, seem possible that a chemical 
test might be devised to detect a sex-potentiaUty in 
an undifferentiated gonad Such a test if obtained 
would be a very valuable help in investigating 
suspected cases of sex-change, especially in cases 
where a change-over of sex may occur between 
successive periods of growth of the gonad as is 
possible m Echtnus mthans, Myttlus edults, and other 
animals, but more probable in the case of the common 
limpet. Patella vulgata In this kmd of sex-change 
tlie residual sex-elements m a gonad would often give 
a clue to the recent sex-condition, while the chemical 
test would provide evidence of the forthcoming or 
potential sex-condition 

The rapid change-over of sex in the oyster is also 
very strongly suggestive of the existence of a sex- 
hormone, as the gonad m a female- functionmg ojrster 
normally changes over quite suddenly amr the 
extrusion of the npe ova to the production of male 
elements only There is good ground, therefore, for 
looking for a chemical test for sex-potentiality, 
especially in invertebrates, and there is no doubt 
that our Jcnowledge of sex-conditions would increase 
rapidly after the discovery of such a test 

J H Orton 

Marine Biological Laboratory, 
i Plymouth, May 24 
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Aft BinsttlA Paradox 

Ths lettwr with the above titte In Nature of June a, couH wiSc up im a^ykctU 
p 742. contained two ovemghta which 1 should like accustomed to provide AVe may reifiad 
to be aUowed to correct Piout and Talbot that the aeverEl secttotnl oTSxe 

I In the second part I inadvertently changed the •• Zoidogjcal Record " have b^^ sapanti^ for 
meaamg of x' Overlooking the fact that ✓ m the the past twenty years ~Ed, NAfORE^J P 


nsed It in the second part as the distance K^L at '^Educatlenal ProMema rMT Tropical AgrlctdtoMr 
the instant the signal was given I should have ^ ^ ^ 

employed a difierent letter. *, , aud then, if required. ^ exc^^ly import^t at the pri»enf moi^t 
x' *»c/(c +ti) Qix, attention of men of science should be dieted 

2 A tern wa omitted from the value of x', *0“® °e®ds ‘“id problems connected w^ 

which should have been (r +vlc)x ~ vt tropical agricultural education As many readers of 

R W Genese Nature are aware, a college of tropical agriculture, 
40 London Road, Southborough, th® only one of its kmd with pretensions to Umveitety 

June 13 standing withm the Empire, was opened last yearm 

Tnmdad, and the ultimate success of this institution, 

both from the point of view of education and research. 
The Concilium Blbliographlcum will, quite irrespective of financial ‘support, depend 

My attention has been directed to a statement m «Pon the instimtion » outlook and poficy and what 
Nature of April 28 p 584, made in connexion with w equally important, the degree of acceptance whwdi 
the report of a meetfng concerning the ‘ Zoological thw receives m Great Britain and America 
Record^’ It is stated that " With the exception of 1 “ England agncultural coUeges have not. from 
the 'Archiv for Naturgeschichte which is about ^ academic mint of view, achieved a very high 
nine years behindhand and consequently of very status , nor Mve they been free from adve^ 
httlc use the ' Zoological Record is at present the cnricism on the part of practical farmers The 
only bibliographic guide to zoological hterature being Po*‘cy the institutions therefore has been some- 
pubUshed m the whole world ’ what unstable, tending to oscillate between the solar 

Permit me to recall that the Concilium Bibho fore® of the universities and the lunar attraction of 
graphicum at Zurich founded in 1895 by Dr Herbert the practical farmers Tim condition 1 ^ be«i 
HaWand Field and approved by the International produced though misunderstandings on ^e followmjg 
Zoological Congress, & still continuing his work points («) the nature of agnculture (i) the defim- 
After Dr Field’s death m 1921, the Concilium was tion of the word practical . and (c) the difference 
pUced under the auspices of the Swiss Society of be^een education and mstruction 
Natural Sciences and the United States National Agnculture is to some extent an m and to some 
Research Council, and has published since that time extent a orotesion but fundamentally and corn- 
volumes 30 and 31 of the " febliographia Zoologica. ' prehensively it « a business, or. if another tam be 
containing an mternational reviei^^ of zoological prefer^, it is biological i^ustry The trouble has 
papers Two other volumes (32 and 33) are already b«en that most students of agriculture have toought 
m progress of publication J Strohu, of it as a profession whereas the practical farmers 

Director of the ConciUum have regarded it as an art By defimtion, both are 
Bibhographicum wrong fundamentally Unenlightened, the students 

49 Hofstrasse. Zurich, have tended to specialise in applied natoral science 

May 15 (often of questionable quality), while the farmers 


volumes 30 and 31 of the " febliographia Zoologica. ' prehensively it « a business, or. if another tam be 
containing an mternational reviei^^ of zoological prefer^, it is biological i^ustry The trouble has 
papers Two other volumes (32 and 33) are already h«en that most students of agriculture have toought 
ui progress of publication J Strohu, of it as a profession whereas the practical farmers 

Director of the ConciUum have regarded it as an art By defimtion, both are 
Bibhographicum wrong fundamentally Unenlightened, the students 

49 Hofstrasse. Zurich, have tended to specialise in applied natoral science 

May 15 (often of questionable quality), while the farmers 

^ have been the advocates of concentration on the art 

(" real practical work ') The misunderstanding as to 
[We have also received a letter from MesSrs Louis the wOrd " practical ’’ is, therefore, clear Neitiier is 
B Prout and George Talbot of the Hill Museum, practical , for agnculture is fundamentally econ- 
Witley They suggest the issue of cards so that omics, m which faculty practical work can be purely 
" subsenbers would have the current literature intellectual, for example, accountancy^and stamtical 
available say every month, and no one would be inquiry,. Misconceptions as to the meanmg of'" 
obliged to purchase sections which would not be practical have been responsible for confuskm as sto 
useful to him " Th^ too direct attention to the the difference between education and instruction. 


strongly urge co operation with it 


rights to the Army, Navy, and Police Force 


Zoologists will be glad to learn that the Concilium as connoting the routine of one person toUiag 10T 
Bibhographicum is still in being There was some showing something to another, it means ^othin^ aa« 
excuse for the incorrect statement to which Dr leads to nothmg Education implies undsntanditlg 

Strohl objects, for mquiry at the two chief zoological and a training of the faculties mcludlng the practfoal 

libraries m London has failed to produce a* volume instincts Instruction alone is itseful for thoSe who 
of ' Bibliographia Zoologica" later than vol xxx , do not want to be, or are incapable of being, educated., 
which, though it purports to deal with the literature but matriculated students, such as one now finds fo 

down to the end in 1920, is mainly composed of titles agricultural colleges, ought to be anxious for, afid 


from 1915-1917 , it also omits Lepi^pteta, Hymeno- 
ptera, and Vertebrate But, even were " Bibho- 


ipable of, some raucation 

In the tropics, the so-^led agricultural educEtiOA 


graphia Zoologica " more up-to-date, more complete, of the past has been little more than iostructiou. A, 
ana more accessible, its plan scarcely enables it to youth has been instructed how to read a polaroodpa 
compete with the " Zoological Recoid ” for the or do a Babcock tart— and becomes a chemhA I , 
support of systematists In the past the peculiar Another is taught to bud oranges or run a sugm^ tw. 
conmbution of the Concihum has th« separate and becomes a planter This ha4 suited the ttotacal 
cards, but we have not seen any of these for a long tempetament and climate, and in moM carta, it u fb 
tune We hope their isSue has not ceased, for It is be foared, the average type of mentality Bwfi w ^ 
along those lines that co-operation seems most tropical agriciiltore Is tn aavaof^ we mart (dm f 
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fcnd insist upon, higher standards The planter of 
the future must be taught to think and to understand 
his economic and biological universe This is 
realised at the West Indian Agricultural College, but 
are we going to live up to it ’ Will such an outlook 
receive the support of tropical public opmion on 
which we are so largely dependent for funds > Is it, 
for the present to be expected ? It is therefore 
important that the matter should be appreciated by 
scientihc opinion m this country to which scientific 
workers in the Crown Colonies look very largely for 
encouragement and protection 

Reference to research has been purposely avoided 
in the above observations for the sake of simplicity 
But research, the mother of scientific e ducation h is 
also its disabilities in the tropics Up till quite 
recently, the demand the popular demand has been 
for " trouble-curmg ’ rather than research The 
present danger, however, is that research work may 
be interfered u ith through depriving investigators of 
their time in order that they m ly give instruction 
W R Dunlop 

West Indian Agricultural College, 

14 Trinity Square, E C 3 


Gravitation and Light Pressure In Nebulae 

In Nature of June 16 there is a most interesting 
letter by Dr Jeans on ray suggestion that spiral 
nebula? may consist of dust repelled from the stirs 
by light pressure My original note must I fe ir 
have tieen somewhat misleading to have called forth 
the particular criticism which Dr Jeans’s letter 
contains As was I think, brought out in the 
discussion at the Royal Astronomical Society, it 
was never my intention to suggest that the dust 
clouds are so thick that there is my appreciable 
shielding indeed it is pcrfictly obvious, as Dr 
Jeans points out, that the whole theory would break 
down unless the particles arc assumed to be so far 
apart that thev can be treated individually 

The misunderstanding is duo to a somewhat 
ambiguous sentence at the end of the paper, which 
I admit IS capable of giving quite a wrong impres- 
sion 1 had anticipated that my suggestion would 
be criticised unless I piesented some explanation of 
the so-called ' novaj^' m spirals The suggestion 
put forward was that they were similar to terrestrial 
meteontic showers In order to show that this was 
not impossible I put in some very rough quantities, 
and endeivoured to show that they would not lead 
to absurd results for the characteristics of the nebula 
The density found based, it may be remarked, upon 
the time m which the meteontic stones are supposed 
to evaporate, leads to a mass over the depth of one 
light year of o i grams per square centimetre 1 
agree, of course that this cannot be supported by 
radiation pressure indeed a remark by me to the 
same effect may be found in the Observatory some 
years ago It would have been better had 1 said 
that this result was some lo* times too high m view 
of the obvious transparency of parts of the spirals 
The great uncertainty of the quantities used, how- 
ever, emboldened me to say this was of the nght 
order of magnitude , compared with the results 
denved from other hypotheses to account for the 
" novas,’ whicl;i led to results lo* times greater, this 
was perhaps excusable 

Dr Jeans’s cnticism, to which I admit mj some- 
what optimistic sentence laid me open, applies, 
therefore to that part of my paper from which this 
unduly large mass was denved , » e the hypotheses 
introduced to account for the ‘ nov® " It is possible 
that the quantities which I used might be altered 
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plausibly to give a more acceptable value It 13 
perhaps even more likely that a more satisfactory 
hypothesis may be evolved to account for the 
phenomenon J 3 ut the mam outlines of my suggestion 
do not seem to be controverted 

F A Lindlmann 
Clarendon Laboratory, Oxford, 

June 16 

The Heape and Grylls Rapid Cinema 

Owing to arrangements deemed necessary at the 
Soirde of the Royal Society on June 20 I was un- 
fortiin itely deprived of the opportunity I had hoped 
there to gam of making a personal explanation 
which IS important to me and which 1 beg to be 
allowed to m ike m Naturi 

The conception of devising a camera wherewith 
photographs could be taken at the rate of 5000 a sec 
occurred to me m consequence of some chance 
remarks made to me by an official of one of the great 
armament -producing companies m this country 
The Uon s share of credit for the successful completion 
of the design of the camera however is due to my 
friend Mr Horace B Grylls who became partner 
with me 111 this adventure m 1014 while both of us 
are indebted to my friend Pi of Boys who, as all 
who know him will reidily believe gave us with 
both hands all the help and idvice he had to give 
Ihc interest which has lately been aroused by 
the exhibition of some of the hhns 1 took while the 
machine was still in Messrs Thos Cooke and Sons’ 
workshop in \ork— expciimental hlms and far from 
perfect I ngret to say— Ciills for some such statement 
as I now With great satisfaction make here 

Walilr Heape 

Manor Loilgc lunbridge Wells 
June 21 


Adsorption and Htemoglobln 

biR William Bavliss has pointed out, in Nvture 
for May 19 p 666 that ho is unable to find any 
account of expeiiments on the dissoci dion curve of 
ha?moglobm at gas pressures considerably greater 
than that at which the hcmog’obin is presumed to 
be saturated He seems to imply that there is no 
proof that haemoglobin cannot take up more gas 
than 18 required by the theory that a chemical com- 
pound IS formed, in which one molecule of 0 | or CO 
corresponds to one atom of iron 

The point is uni>ortant not only as evidence on 
the relative merits of the chemicm and adsorption 
theories but also because experimental methods of 
determining the oxygen dissociation curve depend 
on the assumption that h®nioglobin becomes com- 
pletely saturated, in contact with air, at the ordinary 
temperature of the laboratory 

I have tried to test this question by shaking equal 
samples of the same blood (partly reduced) in the 
Barcroft differential apparatus, (i) with the bottle 
filled with air in the ordinary way, and (2) with the 
bottle filled wath a mixture of air and CO, containing 
rather more than half an atmosphere of CO 

It is known that haemoglobin takes up CO more 
than 200 times as readily as oxygen, so the efiective 
gas pressures in the two cases were in the ratio of 
at least 500 i If the haemoglobin takes up gas 
by adsorption, one would expect to find appreciably 
more CO taken up than oxygen As a matter of 
fact, a little more CO was taken up, but only that 
quantity which is accounted for by the difierence of 
solubility of CO and air in the hquids present (blood 
and dilute sodium carbonate solution) 

There was no evidence that the b®moglobin itself 

2 C 2 
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took up any more CO than oxygen, in spite of the 
great oifEerence between the efiective (xmcentrations 
of the two gases 

Sir William Bayliss also asks for experimental tests 
of the assumption that oxyhaemoglobm is a stronger 
acid than haemoglobm itself The limitations of the 
hydrogen electrode make the measurement of the 
hydrogen-ion concentration of hsemoglobin solutions, 
in the presence of oxygen, a difficult problem 1 have 
been able to show, however, that if gas is boiled off 
m a vacuum from dialysed haemoglobin solution, the 
electrical conductivity of the solution is considerably 
increased by shaking with oxygen or CO (Pre- 
cautions have, of course, been taken to exclude the 
possibility of the increased conductivity being due 
to impunties in the gas used ) 

Wlule this IS naturally not a proof that combina- 
tion with oxygen increases the acid dissociation 
constant of haemoglobin, it is nevertheless the result 
to be expected if this be the case, and is a fact to be 
explamed by any theory, chemical or ph)reical 

Prof Hill and I have pointed out that the divergent 
results of investigators of the heat of combination 
of oxygen and liaemoglobin may be due partly 
to bacterial action, and (in expenments on blood) 
partly to failure to allow for the heat changes involved 
when oxyhaemoglobm turns out CO, from carbonates 
By eliminating these sources of error we have been 
able to get quite consistent results m expenments on 
defibnnated blood 

Without making any assumptions other than the 
recognised laws of chemical combmation and chemical 
equilibria it is possible to explain the behaviour of 
haemoglobin by regarding its reactions with CO and 
oxygen as purely chemical Sir William Bayliss has 
saud that he doubts whether it is justifiable to apply 
these laws to a system in which the number of the 
bases may be uncertain Surely the best way to 
ecide this is by results, and, jud^ng by results, the 
chemical theory has amply justified its position as a 
fruitful working hypothesis 
Can the adsorption theory explain the phenomena 
so completely, with so few untested assumptions ? 
Smee the pa^r by Wo Ostwald in 1908, no attempt 
has been made, so far as I am aware, to put forward 
a complete theory of the reactions of haemoglobin 
as adsorption phenomena Much experimental work 
has been done since then, and until such a theory is 
put forward it is difficult to weigh up satisfactorily 
the merits of the two views 

At present the adsorption theory is in danger of 
going by default W E L Brown 

Physiology Department, 

University of Manchester, June 4 

A Puzrfe Paper Band 

An easy solution of the paper-band puzzle de- 
scribed by Prof C V Boys in Naturb of June 9, 
p 774, IS obtained as follows Hold the hand with 
thumb up and palm towards you , place the paper 
band over the mdex finger, letting the ends h^g 
down Observe which way the ongmal four half- 
twists were apphed Treat the nearest of these to 
the index finger on the palm side of the band as 
if It were that of an ordinary smgle half-twist band , 
which complete, by loopmg up one-half of the band 
over the finger (the otner twists being pushed out 
of the way into the remainmg half) then apply 
the surfaces one upon another at the finger, and 
turn the other half of the band mside out so as to 
get nd of two of the twists It will be found to 
fit exactly upon the first half, aa required 

Annie D Betts 

Hill House, Camberley, Surrey, June ii 
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Paradromlc Rings 

f*ROE C V Boys, in his letter " A Putzle Paper 
Band " m Nature of June 9, p 774, gives scant 
credit to the geometers Forty years ago they 
described the endless band of pa^ with a &I{>tum 
twist m it, and found that if cut down the middle 
Ime it gave a smgle endless band with four half- 
twists But they were so obsessed, he says, with 
the consequence of cuttmg down the middle Ime 
that they missed the result he now desenbes This 
consists m taking a band with four half-twists and 
convertmg it by mampulation mto a half-twist band 
of double thickness 

But the difference between the known result and 
the proposed novelty seems not more than trivial 
for if the medially cut band lias its adjacent half- 
widths simply shd sideways, one over the other, 
along the entire length of the band, the double- 
thickness band of half-width is at once produced 
Or, reversely, if the pulleys of Prof Boys are made 
twice as wide, and the outer band is teased sideways 
at its entry on to each revolving pulley, the two 
halves of the band will presently come edge to edge 
throughout and are then seen to be nothing but the 
half-twist band medially cut 

As regards this lateral shiftmg, it is obvious that 
any endless band, however much twisted and knotted, 
may when cut down the middle be continuously 
“ shuffled,” m the way m which a pack ” consisting 
of only two cards may be shuffled Each neighbour 
slides over the other m perpetual oscillatory contact, 
alternately face to face and edge to edge IVo 
different superpositions and two different edge-to- 
edge jpositions occur alternately and cyclically In 
particular, the band with four half-tii^ts may be 
arrang^ as a two-ply half-twist not in one way 
only but m either of two ways For either of the 
two different faces of the former may be completely 
exposed or completely concealed m the latter 

The sheer puzzle of the manipulation Prof Boys 
plans to make even harder by varymg the sense of 
the twists, as right-handed or left-handed I should 
propose (somewhat on behalf of the geometers) to 
escape this difficulty by lettmg the paper discnimnate 
for Itself The instructions would be these Stnp 
the band Eilong, two-handedly until the twists are 
concentrated on a short section They come to 
form roughly a circular cylmder, showmg two turns 
of a ribbon screw Take two adjacent widths, 
touching heUcally edge-to edge at any point, and 
fold them together as if closing an open book Then 
feed the short circuit at the expense of the long loop 
until they come equal, and fit together by stripping 
These operations may quite easily be done blindfold 

Prof Boys says that the double band shows only 
two of the half-turns, and that it is amusing to find 
where the other two have gone But this is meux 
jeu for Tait explamed it m his first paper on 
” Knots ” m 1877 . and he was only following Listmg, 
who had these things clear m his " Topologie ” of 
1847 If the paradox is still ahve it may be remforced, 
for those who do not know that torsion and curvature 
are convertible , for the double-twist may be hung 
over one finger as a festoon of three equal loops, 
with the SIX pendant planes all (approximately) 
parallel to the finger, and then not merely half but 
the whole of the twist appears to have gone 

In a parenthetic confession Prof Boys admits that 
he made his discovery while lying awake one m^t , 
but this may almost be interpreted as an mditoct 
testimonial to the day labourers. 

G T Bennett. 

Emmanuel College, Cambridge, June 12 
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''^Chemical Symbols and Formula: ^ 
By Sir James Walker, F R S 


S ymbols are both an aid and an obstacle to 
thought Their brevity and simplicity may help 
us, working according to a fixed system, to perform 
mental operations which without their aid might be 
practically impossible Their generality too may, as 
in algebra, enable us to solve thousands of problems in 
one On the other hand, we sometimes find m science 
a system of symbols which, at first of great value, may 
in virtue of its very success so warp our thought or 
limit our mental outlook as to constitute a real hindrance 
to scientific progress There is always the danger, 
ansmg from our familiar and constant use of the 
symbol, either of forgetting what it properly symbolises, 
or of confusing the symbol with the thing symbolised 
The function of the symbol is a practical one , in 
Mach’s phrase, it is to effect economy of thought, and 
it IS precisely because manbnd at large is so economical 
of thought that the dangers of symbolism originate 
The danger, however, must be faced by the student of 
chemical science, for without symWs systematic 
advance is impossible the symbols are based on a 
theory and permit the representation of that theory 
in detail 

If we examine the practical requirement of a satis- 
factory system of symbols, we shall find that the system 
must be simple in itself and simple to oiieratc ( on- 
sider the Roman schoolboy confronted with the problem 
of multiplying MCMXXIII by CXLIV The system 
of notation is not too complicated, but to operate with 
It IS practically impossible To perform his task he 
must abandon the symbolism and have rccoirse to 
concrete objects —the fingers or an abacus The Arabic 
notation, on the other hand, with its consistent valua- 
tion by position and the introduction of a symbol for 
zero, enables us, once we have passed the barriers of 
the addition and multiplu ation tables, to perform 
arithmetical calculations of all kinds with ease and 
speed It IS simple in itself and simple to operate 
The same requirements are essential to a system of 
chemical symbols The first symbols, those lor the 
metals known to the ancients, indicated nothing but 
their supposed association with the planets and the 
gods ruling them Thus the solar disk stood for 
gold, the lunar crescent for silver, the mirror of 
Venus for the Cypriafi metal copper, and so on 
Towards the end of the eighteenth century we see 
the beginnings of our present system of elementary 
symbols Ilassenfratz and Adet (1787) used for the 
non-metals straight and curved hnes which could be 
combined together (much as m phonetic shorthand) to 
represent the qualitative composition of compounds 
The symbol for a metal was a circle, and to distinguish 
one metal from another the initial of its Latin name 
was wntten within the circle — thus was the symbol 

for antimony 

Dalton used for metals and non-metals abke only 
arcular symbols, doubtless to represent spherical atoms, 
and in his hands the symbols assumed a quantitative 
sigmficance based upon his atomic theory For the 
simple non-metals these symbols were arbitrarily 

» Pre»i<liinti»l aidreM ddivemd M tin »nnual *e>ier»l mMting of th« 
Ch«mc»l Soewty on Morch n 
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chosen, O representing an atom of oxygen, Q atom 
of hydrogen, 0 an atom of nitrogen, and so on For 
the metals he adopted the same device as Hassenfratz 
and Adet, using, however, the English instead of the 
Latin names, so that for example (T) represented an 
atom of lead Compounds could be represented by 
the juxtaposition of the elementary symbols, which 
now gave, not only the qualitative, but also the 
quantitative composition of the compound Thus, for 
Dalton, water was represented by the symbol O©, 
denoting the combination of 7 parts of oxygen with 
I of hydrogen 

Berzelius (1815) took the final step by using Latin 
initials for all the elements, dropping the circles which 
had surrounded them, and employing affixed numerals 
to indicate the number of times the symbol had to be 
repeated It is true that Berzehus spoiled the uni- 
formity of his system by using a special dot symbol 
for oxygen and writing such formula: as S for sulphur 
tnoxidc These dotted symbols, however, found little 
favour except amongst mineralogists, and gradually 
passed out of use The disuse of the circles is not 
without significance — the symbol to Berzehus repre- 
sented a combining weight rather than a concrete 
atom, and the dual quantitative use persists m the 
interpretation of symliols to day The symbol C 
stands for one atom of carbon or “ twelve parts by 
weight ” of carbon So we may say that more than a 
hundred years ago a system of formulation had been 
reached which, with minor alterations, is in use at the 
present time for the representation of elements and 
the lomposition of compounds, and is never likely to 
be superseded It is uniform, plain, and simple in 
Itself, and simple to use in the equations representing 
chemical change 

The purely compositional formulae, 1 owever, fall far 
short of expressing what calls for expression in various 
classes of chemical compounds action and structure 
have to be considered as well as composition The 
dualistic formulae of Berzehus illustrate early attempts 
in this direction The formula of sodium sulphate is 
not written empirically as NaaS04, but dualistically as 
Na, 0 ,S 0 a 1 his formula indicates inter aba that the 
sodium and the sulphur belong to two essentially 
different parts of the compound The modem electro- 
chemical dualism writes Na *SO/, agiin indicating the 
same division of a positive from a negative portion 
In organic chemistry the representation of structure 
by means of formulae achieved success by the clear 
recognition of valency — in particular, the quadrivalence 
of the carbon atom At this point of development the 
notion of the atom as stmctural unit becomes in- 
dispensable 

The valency of an element on its expenmental side 
IS in essence a numencal conception We divide a 
weight by a weight, namely, the atomic weight by the 
equivalent weight, and obtain in consequence a mere 
number When we pass from element to atom, how- 
ever, the conception undergoes a transformation, and 
receives a concrete meamng The valency of an atom 
may be interpreted as its capacity for combining with 
I other atoms, again a numencal conception, but one 
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leading directly to a symbolism and indirectly to a 
mechanical interpretation Each atom is conceived 
as having a definite number of pla< es for the attachment 
of other atoms, and as the number is in each case small 
we can conveniently represent it in a graphic symbol 
It IS not without interest to look back to the origm 
of graphic or constitutional formulie and see the 
beginnings of our conventional system Couper and 
Kekul6, the originators of the idea, suggested systems 
widely differing from each other Couper (1858) 
symbolised acetic acid as follows, 


C H, 

in appearance a near approach to present-dav usvge if 
we allow for the fart that he assumes 0 = 8 and C= 12 
The manner of linking of various atoms is indicated, 
but their valency is not clearly symbolised Kekule’s 
graphic formula (1859) for the same substance is shown 
below 

Acetic Acid 



(Kckulfe ) (I oschmidt ) 


The valency is satisfactorily represented, but the link- 
age of the atoms is confused Onlv atoms touching 
in a vertical line are supposed to be directly linked 
The system is cumbrous, and Kekule himself used it 
but sparingly For branched chains it becomes im- 
practicable 

I oschmidt (1861) devised a clear logical system 
which, although he formulated by its means hundreds 
of compounds, some of a very complex nature, found 
no favour amongst chemists Ifis symbol for acetic 
acid IS given in tlie figure Here linkage and valency 
are adequately represented but the atomic symliols are 
arbitrary, anti the system, like Kekule’s, is cumbrous 
to use 

Simultaneously with Loschmidt, Crum Brown (1861), 
although he was unaware of (ouper’s work, used a 
symbolism resembling his, and practically identical 
With that in current use He writes glycol as follows 


then, is through Couper, Crum Brown, and Wurtz, and 
not through Kekule or Loschmidt The reason for 
the preference shown by chemists is that the symbolism 
adopted is more obvious, simpler to use, simpler to 
reproduce, and easily adaptable to all organic com- 
pounds 

There is a dual character in our graphic formula: 
which it IS important that we should revise Let us 
begm with the graphic symbols of the elements, thus 

H-, - 0 -, where each short line represents a 

unit of valency To the graphic symbols of molecules 
is but a step, the atoms are represented as united 
together, the valencies indicating the manner of 
attachment {II ) The directness or indirectness of 
union of the atoms is here given , no hydrogen atom is 
m this formula directly attached to another , they are 
only indirectly united through carbon or oxygen hor 
brevity, we join up the lines representing the valencies 
of the various atoms and obtain the customary formula 
( 111 ) A great change m significance has, however, at 
this stage taken place the valencies have become 
“ bonds ” — the idea of force has entered What that 
force IS remains indeterminate , it is merely something 
binding atoms together, and the interpretation of the 
symbols is not quantitative m this respect The 
“ bonds ” do not represent equal forces , it is patent 
that the bond between hydrogen and carbon in the 
formula for methyl alroliol represents a different force 
from that between hydrogen and oxygen The current 
symbolism may then be interpreted in two senses , 
the lines joining the atomic symbols may be taken 
to represent on one hand merely the union of the 
atoms to the symlxils of which they are attached, or 
they may represent fortes existing between these 
atoms Confusion of these two senses sometimes leads 
to erroneous reasoning 

This dual character of graphic formula, is noticeable 
from their earliest employment, and I need make no 
apology in illustrating it from the work of ( rum Brown, 
whose recent death deprived our Society of its senior 
past-president In the formula for glycol quoted above 
he states (1861) that the dotted lines therein employed 
represent polar forces In 1864 he represents ethane 
thus (IV ), 




® 


Here valency and linkage arc clear, and the atomic 
symbols are no longer arbitrary Wurtz in 1864 gave 
the following formula (I ) for the same substance 


(IV) 


4 ) k, 


% 

® — ©— ®- 


each valence being written independently He says 
“ I may here shortly explam the graphic notation 
which I employ to express constitutional formulse 
An atom is represented by its usual 
symbol surrounded by a circle with as many 
" lines proceeding from it as the atom con- 

L— n w ^ equivalents When equivalents 

“ Y “ mutually saturate one another the two lines 

± representing the equivalents are made con- 

“ tinuations of one another ” Here he has 

discarded the idea of polar force m his 
original formulation in favour of the simpler 
The line of development of modem graphic formulae, | conception of number of equivalents. In i$66 


(I) 


A 


(II) 
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he writes continuous lines between the symbols, 
and m 1868 puts the matter thus “The structural 
formula of formic acid [V] indicates first, that the four 
carbon equivalents form one atom, the four oxygen 
equivalents two atoms, and the two hydrogen equiva- 
lents two atoms , secondly, that these equivalents are 
united in pairs, thus— co, co, <o, ch, ho , but it does not 
in any way indicate (and we do not know) what is the 
potential of each of these pairs— that is, how much 
energv would be required to separate the equivalents 
from each other We know that this potential depends 
upon the structure, and we can to a certain extent 
trace the nature of this dependence, but as yet we 
cannot express the potential numcruallv, and till 
we can do that we do not fully know the (onstitu- 
tion ” 

On one hand, then, our “ bonds ” stand for mere 
units of valency , on the other, they arc an imperfei t 
representation of forces Were the representation of 
forces more complete, methyl alcohol would appear 
somewhat as shown in the figure below, the small letters 
representing numerical values Even this formula, 
however, onlv gives the mignitude and not the real 
direction of the forces, and is besides statu , not kinetic 
We naturallv shrink from complexity such as this 
imagiije the formula of sucrose on a similar basis We 
must content ourselves with something simpler, and 



yet the simple valency formula has for long been felt 
to be inadequate Apart from the idea of definitely 
directed valencies which leads to stereochemical formul.e, 
the idea of representing partial valencies has been 
constantly in the foreground We cannot properly 
split valencies in the old sense, but we can subdivide 
forces ad libitum If the subdivision is earned too far, 
however, the formulae may approach in complexity 
formulae with quantitatively measured forces, such as 
that indicated in the figure 
What the chemist requires in his svstem ot formula- 
tion IS something, not which he can measure, but 
which he can «««/— counters, in short Such numerical 
counters he possesses in valencies, m co-ordination 
numbers He may be forced to consider the adoption 
of counters of different kinds, for the purpose ot 
representing essfentially different distributions of force , 
but these counters, if they are to be of general practi- 
cal value, must neither be too numerous nor of too 
great variety Partial valencies, augmented valencies, 
dimmished valencies, virtual valencies, represented by 
lines of various sorts, thick, thin, curved, dotted, etc , 
all tend to complicate formulae, which lose in dbvious- 
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n^ss what they gain in definition The humiliating 
fact must be admitted that the average man does not 
succeed in counting quickly and accurately by in- 
spection any larger number of “ bonds ” than he has 
fingers on one hand, unless they are appropriately 
grouped — witness the wrong valencies found, not 
merely m examination scripts, but even on the pnnted 
page We ought, then, to set strict limits to the 
splitting of “ lionds ” and the issue of fractional 
valency counters Fortunatelv, the physicist has pro- 
vided us with a new countei, the electron, which has 
the great merit of being a physical reality, and, 
moreover, of being an under omposable magnitude, so 
that there is no temptation and no possibility of 
dividing It further This counter enables us practically 
to halve ordinary v'alencies, and so offers many ad- 
vantages In the original form given by J J Thomson, 
lines in the formulie are made to represent tubes of 
force jiassing from an electron of one atom to the 
positive core of another, and since in electrically neutral 
atoms, for each tulie of force which passes out of an 
atom a return tube must come in, directly or indirectly, 
one valency line on the old scheme is represented by 
two tulles of force on the new The new formulation 
enables us to write, for example, symmetrical formulae 
for lienzcne and for the carboxyl group, if we so desire, 
thus 


H 


= 0 ^^\ 


H 


Or, again, we may represent the valency electrons 
directly m our formulae, each atom being equipped 
with Its doublet, sextet, or octet Such formulae or 
modifications of them, are coming extensively into use 
when multiple bonds are in question, and there is no 
doubt that with the electron or electronic tube of force 
as counter we obtain a more adaptable and more 
flexible formulation of organic compounds than that 
afforded by the older valency formulae, although only 
with some sacrifice of their simple character 
It will be gathered from ■what I have said that my 
plea is for the utmost obviousness of our symbols and 
formula; Their content and connotation may be as 
rich as we please , the symbols themselves should be 
of elementary simplicity But, it may be asked, why 
should we seek to limit the investigator striving for 
chemical self-expression to four whole valencies for 
carbon if he wants a dozen partial valencies to facilitate 
his own thought or to convey his exact meaning ? 
And why should he hesitate to adorn his formulae with 
arrows or positive and negative signs of polarity if he 
feels the necessity ? The answer to such questions 
must be of a practical nature The mvestigator for 
his own use may employ a symbolism as elaborate and 
as complex as he chooses, but if he wishes to secure 
the understanding and sympathy of others he must 
curb any spirit of exuberance A system of chemical 
formulation to have general currency must not be too 
elaborate Otherwise, although it effects economy of 
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thought to the expert who devises it, it may demand 
such a mental strain of the general chemical reader 
as to defeat a main purpose for which it was planned, 
namely, the communication of knowledge I would 
quote, both with regard to chemical symbolism and 
to chemical nomenclature, the words used bv a character 
of Henry James concerning literature, “ The observer 
IS nothing without his categories, his types and 
varieties That’s for his own convenience, he 
has pnvately a terminology to meet it But front 
the moment it’s for the convenience of others, the 


signs have to be grosser, the shades begin to go 
Literature, you see, is for the convenience of others 
It requires the most abject concessions ” Scientific 
literature is, above all, for the enhghtenment and 
convemence of others, and scientific specialists must 
be prepared to make concessions to their weaker or 
less expert brethren But whether the symbols we 
use are simple or complicated, we should always be 
clear as to their true significance, and be on our guard 
against their distracting our thoughts from the realities 
which they partly reveal and partly obscure 


Recent Contributions to Aviation Problems 


By Prof G H Bryan, FRS 


''I ■'HE attempts which have hitherto been made to 
explain the contmuous sustentation of tropical 
and other birds without the performance of muscular 
work have left many doubtful pomts requinng to be 
cleared up Observers have frei^uently sought to 
attribute the phenomena to somethmg acting m viola- 
tion of the principles of elementary mechanics, and 
have succeeded in estabhshmg this pecuhanty, not 
perhaps m the way that they mtended, but by the 
chaotic way m which such terms as force, momentum, 
weight, energy, lift, pull, drag, and gravity are con- 
fused by them, and occur mdiscnminately mixed up in 
their writmgs In a paper on “ Meteorology and the 
Non-Flappmg Flight of Tropical Birds,” published in 
the Proceedings of the Cambridge Philosophical Society, 
XXI 4, Dr Gilbert T Walker has now sought to bnng 
sound scientific principles to bear on the numerous 
observations in India pubhshed by Dr Hankm From 
observations of the temperature of the air at Agra at 
different altitudes and hours of the day, Dr Walker finds 
conditions of mstalnhty leadmg to the formation of 
strong ascendmg air-currents, and observations m Egypt 
and various parts of India mdicate conditions of “bumpi- 
ness ” m the atmosphere caused by ascendmg currents, 
covermg the penods employed by birds for “soaring ” 
Dr Walker finds that the angle of gliding of the most 
efficient recent aeroplanes is sufficiently low to satisfy 
the conditions necessary for continuous sustentation m 
the presence of these currents, and he exammes m 
detail three possible sources of mternal work m the 
atmosphere, namely, ascendmg currents, variations of 
horizontal velocity as functions of time and place 
co-ordmates, and Lord Rayleigh’s hypothesis of varia- 
tion of horizontal wmd velocity as a function of the 
vertical altitude co-ordmate He also carefully considers 
the structure of the birds' wmgs, m comparison with 
those of the Handley-Page machme, and the effect 
of the flexibility of the quills cm the aerofoil form b 
ascendmg and descendmg ghdes Both from theory 
ami. from actual observation, it is found that the 
ascendmg air-currents m the higher regions of the 
atmosphere are greater m diameter than lower dowh, 
and from actual observatioh he contradicts Dr 
Haiflcin's statements accordmg to which birds are seen 
rising m descendmg currents It would thus appear 
from Dr Walker’s observations that, i|p the rtgipn 
dealt with by Dr Hankm, the atmosphere possesses! 
suflScirat internal energy to satisfy conmtions qf 
** soarabiKty *' required by the latter bhservet. Ii» 
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regard to the violation of mechanical prmciples, both 
hypothetically by birds and actuallv by writers, we 
cannot do better than quote Dr Walker’s remark that 
“ It IS strangely ” (asterisk and footnote with 
references follow) “ necessary to msist that it is as 
impossible to derive energy from a wmd that is constant 
in time and space as it is from a perfect calm ” To 
theoncs based on a denial of this pnnciple the late Sir 
Hiram Maxim used to pomt out the enormous velocity 
of the wmd due to the earth’s rotation and its orbital 
motion about the sun, and he suggested that if wnters 
believed m these theories, why did not they utilise this 
energy for the purposes of flight ? 

The recent records of gbdmg flight in the daily press 
afford ample confirmation of Dr Walker’s theories m 
regard to the quantity of available mternal energy 
present m the atmosphere When we read of aviators 
remammg for hours m the air under climatic conditions 
not widely different from those prevailmg m Dr 
Hankm’s and Dr Walker’s mvestigations, and of 7 horse- 
power engmes makmg long flights at a cost for fuel of 
not more than a penny a mile, we have reasonable 
prospects of reahsmg a system of cheap transport 
largely supersedmg the use of wheels bumpmg over 
stony roads or iron bars placed end to end 

Apart, however, from the precanousness of the dis- 
tribution of the necessary mternal energy m space and 
tune, a motorless aeroplane is m consent danger of 
being suddenly brought to rest relative to the air, or, 
more accurately, losmg all headway, at which instant it 
has a vertical acceleration due to gravity, and the 
resistance to rotauon (pitchmg, yawmg, roUmg) 
becomes tcchmcally descnbable as " a small quantity 
of the second order,” thus approximatmg to ^e con- 
ditions assumed m the problem of rigid body rotation 
under no forces 

We are constantly readmg of acadents which seem 
to suggest that they have amen from this conditton bf 
affairs, even m the case of motor-dnven machines 
which are at least equipped wifli a more adequate meuna 
of extncating themselves from this eventuality 

No system of aviation wdl ever be satisfactory^, 
however, until backed up by a inore thorou^ iotutum 
than wc nCw have of «» equations of motion of tJ» 

“ pwfect aeroplane ” Perfect fluwfs, perfect cdnduc- 
tors and dielectncs, perfectly smooth bodies, perfect 
gases, and so on, are very familiar tenps^ Mt, the 
" perfect aeroplane ’’ has not yetfigureif m litcratiirt as 
«icb, though various fcumal te^eseatatkusl 'tove heOt^^ 
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|tfOppsed for it from the time of Lanchester’s phugoid 
. system down to the systems of Brodetsky and the 
present writer These last systems reduce the study of 
the perfect aeroplane to the solution of a system of 
assumed and stated equations, m fact a problem in 
pure piathematics only 

, If the conditions necessary for steady motion (under 
forces m equilibrium) and mherent stabihtyare satisfied, 
an aeroplane will tend to assume a state of steady 
motion provided that the mitial conditions represent a 
sufficiently small displacement from the steady state 
But under widely different mitial conditions it may 
tend to assume an altogether different motion, and, for 
example, it may sooner or later lose headway or crash 
to the ground, pitching over and over We are thus led 
to considerations of superstahthty, an mherently super- 
stable aeroplane bcm^ defined as one which, like a non- 
capsizmg lifeboat, will tend to assurtie a state of steady 
motion whatever be the initial conditions of projec- 
tion , failmg that, to investigate the limits of super- 
stability , in other words, the limiting initial conditions 
under which the machine tends towards instead of 
away from steady motion It is clear that such an 
mvestigation will mvolve the search for periodic solu- 
tions of the equations of motion which, though difficult, 
should not be harder than many problems on which pure 
mathematicians have set their faces In condition 
with lateral displacements a spiral gliding motion 
would represent one limit of superstabdity, but there 
are probably others which may or may not occur in 
practical applications At present Dr Brodetsky 
appears to be the only applied mathematician who 
has really made substantial advances tending m this 
direction 

It seems rather probable that further developments 
will involve the solution of integral equations 

Possible future applications to the location of air- 
craft are suggested by a paper by Dr A B Wood and 
(apt H E Brown on “ A Radio-acoustic Method of 
locatmg Positions at Sea," read before the Physical 
Soaety on March 9, and the discussion thereon, m 
which (iipt Fowler, Major Tucker, and others took part 
In this method a wneless signal is made at the same 
instant that a charge is fired mto the sea, and the tunes 
of amval of both signals are recorded at land stations, 
thus determmmg the distance of the ships from them 
The method is obviously applicable to the sound rangmg 
of aircraft ui commercial aviation, but, as Mr Smith 
remarked m the discussion, the captam of a vessel 
would certainly need to make the observations himself, 
and, up to the present, experiments on detection of 
acoustic signals, and especially echoes of sound signals, 
by means of apparatus carried on aircraft, have not 
been so successful as could have been wished It is to 
be hoped, however, that experimental work on this 
subject will be contmued, as the means hitherto at our 
disposal fo]^ location of aircraft leave much to be 
desired, especially if cross-country fights are to be 
effected at any considerable dutances from tfie mam 
air routes 

* The possibilities of employing helium m airships are 
dJscussed" by Capt G Artmir Ooqco m the Ath dei 
tMfet, xxxu (i) 1, 3 It IS estimated that from the 
aat^ gas wells in the Umted States a supply of three 
cubic metres per annum is obtamable, an4 
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taking twenty years as the life of a well, the cost works 
out at two dollars per cubic metre This supply would 
not be sufficient to replenish the consumpuon of more 
than one airship in active contmuous service on long- 
distance traffic under existmg conditions, and Crocco 
considers m detail the different causes of loss and the 
means of reduemg them withm practicable limits 1 he 
author separates the consumption of gas mto three 
categories, which he describes as “consumption of 
navigation,” “ osmotic diffusion,” and “ washmg of the 
gas ” necessitated by loss of purity, and due to endos- 
motic entrv of air into the envelope accompanying the 
exosmotic diffusion of the helium The annual losses 
of gas due to these three causes are m the ratio of 100, 
IQ, I, and it is estimated that if the first could be 
elimmated the annual loss of gas by an airship could be 
reduced to 20 per cent of the total volume, and that a 
large fleet of commercial airships could be maintamed 
in contmuous workmg at a reasonable cost 

The “ consumption of navigation ” represents the 
amount of gas let out to compensate for the loss of 
weight of the fuel, and, as pomted out, this assumes 
serious dimensions in long-distance journeys where 
excessive buoyancy cannot be overcome by lowenng the 
elevators The necessity for this discharge of gas can 
be obviated m two ways, namely, by condensing the 
water in the products of combustion and by “ thermic 
sustentation,” and in his second papei Crocco exammes 
the former method It is estimated that 1000 grams 
of fuel contain 150 grams of hydrogen, which, combining 
with the oxygen of the air, give 131(0 grams of water, so 
that by condensmg this the gam of oxygen can be 
made to compensate for losses in othelr directions The 
necessary superpressure to effect thus condensation can 
be secured by means either of causing a ba''k pressure 
in the motor or by separate compression The paper 
contains formulte and calculations of the amount of the 
superpressure required to effect the necessary conden- 
sation, and this of course is a function of the degree of 
saturation of the atmosphere It is found that this 
only reaches a serious amount in the case of very hot 
and dry weather, such as m average climates only 
occurs on a few days in the year Remembermg that 
only 1000 grams out of 1350 have to be condensed, the 
author finds that the loss of power required for the 
purpose IS not sufficient to mterfere with the practical 
application of the method when the effects occurrmg 
exceptionally are reduced to annual percentages 

In a paper communicated through Prof Levi Cmta 
to the AUi det Ltncet, xxxi (2) r-2, Dr E Pistolesi 
employs movmg axes to formulate the differential 
equations of motion of a fluid m the field of velocity 
produced by a screw propeller In this way the prob- 
lem IS reduced to one of steady motion The method 
IS closely similar to one adopted many years ago m 
connexion with problems on the small oscillations of 
gravitating rotatmg fluids, with the difference that 
m applications of approipmate methods the velocity 
compiHients relative to the airscrew will not be small, 
but m certam cases it may be possible to regard as 
small the components relative to fixed axes set up by 
the motion of the screw 

Another hydrodynamtcal line of investigation which 
has recently come mto prominence in connexion with 
the effects of skin fnetit^ on the resistances of aircraft 
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IS the theorjf of viscosity This forms the subject of attention to papers published elsewhere than m the 
two papers in the Aitt det Ltncet^ xxxii (i) i, 2, by Dr technical journals and periodicals, such as those of the 
Umberto Osotti, also communicated by Prof Levi Roval Aeronautical Society, the Aeronautical Research 
Civita, the first dealmg with motion in canals and the Committee, or the Institution of Aeronautical Engm- 
second with damped waves eers, all of which are replete with results of other 

The object of the present article has been to direct important and valuable investigations 


Obit 

Canon W W Fowifr 

C ANON WILLIAM WEEKES FOWIIR, Vicar of 
Earley, Reading, died on Sunday, June at 
seventy-four years of age He was suddenly taken ill 
in the vestry before the service and died soon after 
service began Having always been a man of untiring 
energy, we feel sure that he would have preferred to 
die m harness rather than to have endured any long 
illness 

Canon Fowler was the son of the Rev Hugh Fowler, 
Vicar of Bamwood, Glos, and was bom in January 
1849 He was educated at Rugby, where he gained 
a scholarship for Jesus College, Oxford He took a 
first m Classical Moderations, and a third m Lit Hum 
he was ordained, and liecame a house master at Repton 
in 1873 In 1880 he was elected head-master of 
Lincoln School, where he remained for more than 
twenty years Bishop King appointed him lunon 
of Wclton Brinkhall in I incoln Cathedral He 
was Rector ot Rotherfield Peppard, Oxon, in 1901- 
1904 In 1905 he became Vicar of Earley, in the 
gift of the Vicar of Sonning In 1907 he was 
president of the Head-masters’ Association, and for 
many years was an energetic member of the Reading 
Guardians 

Canon Fowler was best known in scientific circles 
as an entomologist, being a sub-editor of the hnto- 
mologtsts' Monthly Magastne from 1885 until the day 
of his death He was secretary of the Entomological 
Society of London in 1886-1896, president in 1901 
and T902, and vice-president in 1903 lie was a 
member of the Science Committee of the Royal 
Horticultural Society, and in 1906-1907 was a vice- 
president of the Lmnean Society 
Besides writing numerous notes and articles on 
Coleoptera, Heteroptera, etc , in the scientific magazines, 
Canon howler’s chief works were the volumes on 
Coleoptera for the “ Fauna of Bntish India,” including 
the General Introduction, the Cicindehdw and 
PaussidiE, published 101912, the volumes on Hemiptera- 
Homoptera, with W L Distant, in the “Biologia 
Centrali - Americana,” published in 1887-1909, a 
“Catalogue of British Coleoptera,” with Dr Sharp 
in 1893, and with Rev A Matthews in 1883, the 
“ Coleoptera of the British Isles ” in five volumes, 
published m 1887-1891, and a sixth supplementary 
volume, with Mr H St J K Donisthorpe, published 
in 1913 He also published a number of text-books 
on the classics, etc , for use in schools 
Canon Fowler was a very broad minded man, 
generous and unselfish, and was much beloved by 
who knew him He was always ready to help 
younger men with advice and entomological speamens, 
etc , and his death leaves a blank in the ranks of the 
older entomologists which will not easily be filled 

Horacb Donisthospk 
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Dr Hans Goluschmiot 

Tul inventor of the Goldschmidt thermite process, 
Dr Hans Goldschmidt, died after a short illness on 
May 21, in Baden Baden 

Hans Goldschmidt was born on January 18, i86r 
in Berlin, where his father, in 1847, founded the 
chemical works of Th Goldschmidt, of which he was 
the director until his death in 1873 Hans Gold- 
schmidt studied chemistry at Leipzig, Berlin, Stras- 
bourg and Heidelberg, wliere he graduated in 1886 
under Robert Bunsen After this he continued his 
studies in electro-chemistry and travelled in foreign 
countries, this widened his views on economic 
questions In the vear 1888 he entered, as a partner, 
the w'orks of his father, in which his brother, Karl 
Goldschmidt, had taken the lead since 1882 
Goldschmidt’s first technical achiesement was the 
invention of an electro chemical process for recovering 
the tin from white iron waste, which has found wide 
application in many countnes His name became 
famous in the vear 1894, when he suci ceded m reducing 
oxides by combustion with powdered aluminium, and 
by the tremendous heat of this reaction, metals of 
a high melting-point, such as chromium, vanadium, 
molybdenum, tungsten, and their nllovs with iron 
.md other metals, melt and can be produced in a pure 
state As a bv product, corundum is formed, which 
can be technicalh utilised for grinding purposes 
The thermite process found an even larger apphea 
tion by the use of mixtures of aluminium metai with 
iron oxide for welding together the ends of rails of 
tramways and for repamng broken machinery, especi- 
ally of ships Hans Goldschmidt also discovered a 
process for avoiding the formation of holes in iron 
castings and for improving steel castings by the 
addition of aluminium 

Hans Goldschmidt was one of the founders of the 
Bunsen Society for Applied Physical Chemistry, and 
was for many vears its president He was awarded the 
Elhot-Cresson-medal of the Franklin Institute His 
high scientific standing and good nature will ensure 
for him a place in the history of technical chemistry 
and in the memories of his numerous friends both m 
and out of Germany 

We regret to announce the following deaths • 

Prof Heinrich Boruttau, a director of the Fried- 
nchshain Hospital, Berhn, whose work was especially 
concerned with the relations of physics to medicine 
He also worked on physiological chemistry and 
robleros of nutrition, He died on May 13, aged 
fty-four 

Dr W d'E Emery, formerly director of laboratonra 
and lecturer on pathology and bacteriology to King’s 
College HoMiital, on June 19 
Mr E Steegmann, for many years secretary 
to the Roy^ Commission on Huotan and Bovine 
Tuberculosis, oft June 8, aged fifty-five 
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Current Topic 

The approaching twenty-fifth anniversary of Sir 
Ronald Ross’s epoch-making discovery of the mosquito 
transmission of malaria is made the subject of a 
powerful letter in the Times advocating the establish- 
ment of a Ross Institute in London to be called the 
Ross Clinique for Tropical Diseases The letter is 
signed by the Marquess of I ansdownc and 1 ord 
Hardinge ex Viceroys of Indii bv a number of 
business men conneited with the Iropics and by 
presidents and directors of scientific societies at 
home and abroad Among the latter are included 
the directors of the l*asteur Institutes of Pans ind 
Brussels, of the Gorgas Institute m Panania and of 
the School of Hygiene, Johns Hopkins Hniversity 
the president of the International Health Commission 
of the Danube and the Dirt i tor-Gcner d of the 
United States J’ublic Health Service The object 
of founding x Ross Institute is twofold On one 
hand it is in honour of an P nglishman to whom the 
whole civilised world and the British Pmpirc in 
particular owe a debt of grititudc and it is intended 
to be a public recognition of his services while lit is 
still among us ind a lasting memorial to him iftir 
his death On the other hand it is to enable Ross 
a man of genius, assisted by other experts m medical 
science to exercise his spccnl gifts in the initiation 
and continuation of researches into the still unsolved 
problems of trojiual medicine and hvgicnc It is to 
be clearly understood that the Ross Clinique is 
intenderl to supplement and not compete witi the 
existing schools of tropical medicine Its iim is 
research alone, for which there is plenty of room in 
the great capital of the British F nipirc 

In its issue for June 19 the Times reported the 
great outbreak of lav a on the north eastern flank of 
Etna, which occurred on the early morning of 
Saturday June 16 and was already causing wnle- 
spread devastation Further details, with a map 
have appeared in later issues of the Junes together 
with a report by Prof Ponte who has ascended the 
slope as far as possible As in so many previously 
recorded eruptions on the slopes of Etna the lava 
has broken out from several mouths arranged along 
a fissure which in this case is near the crater of 1879 
At the time at which this note is written it is early 
to speculate as to the extent to which the flow may 
spread and the experiences of Catania on the southern 
side, often repeated in histone times, indicate the 
magnitude and the vitality of the great reservoir 
that has played so important a part m the physio- 
graphy of Pleistocene times Charles Lyell, from 
1830 onwards, roused an interest in Etna as one of 
the most appealing examples of earth structures 
reared by forces now in action A detailed map on 
which dates are inserteil, such as tliat published by 
O Silvestri in his " Viaggio all' Etna " m 1879, 
shows how, layer by layer, the vast composite mass 
continues to be built up and maintained The 
neighbourhood has now been evacuated, and the 
scenes of flight depicted in d’Annunrio’s amazing 
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> and Events 

film " Cabiria” are repeated In the tragedy of to dav 
Activity IS also reported in the small cones that are 
growing within the crater of explosion formed in 
Vesuvius in 1906 

Till memorial portrait of Mfred Russel Wallace 
was unveiled at the Natural History Museum and 
presented to the Trustees on June 23 Wallace was 
born in 1823 died in 1913 so that the presenta 
tion has .ippropriately taken place m the centenary 
year of his birth Shortly after his death a com 
mittce was formed to collect funds for the memorial 
winch was to take two forms a tablet in Westminster 
Abbey and a portrait in the Natural History Museum 
Ihc first was completed ind placed in position in 
1914, but the latter was deferred owing to the War 
and was only rctently finished Sir James Marchant, 
in offering the portrait to the Trustees gave a short 
account of the formation of the memorial committee, 
and concluded by asking Sir Charles S Sherrington 
President of the Royal Socuty to unveil it Pn his 
address the latter alluded to the fact that much of 
the fruit of W illacc s expedition in the M day Archi- 
pelago is mcorjxiratcd in the Museum collections 
anil ilwelt upon the happy circumstance of the 
juxtaposition of Wallace s portrait and of Darwin s 
statue two men whose discoveries at the sime 
moment xnd on the same theme were placed before 
the scientific world Prof E B Poulton a co 
worker of Wallace spoke of his lifp and work, and 
testified to the generosity of his character and to the 
unselfish enthusiasm with which he encouraged and 
assisted the work of others The portrait was 
accepted on behalf of the riustecs by the \rclibishop 
of r interbury, who undertook that it 'liould receive 
the 1 are th it the Museum accorded to its treasures 
He remarked ujxm the interest which students felt 
at seeing what manner of men they were who had 
made such great advances in natural science Ihe 
portrait which is an extremely good likeness, was 
painted bv Mr J W Beaufort from photographs 
\ WRiiER under the most appropriate pen-name 
of iEolus has recently contributed to the M imhledon 
Borough Neivs two lengthy letters of protest against 
the bv-pass road that 13 planned to run alongside 
the ground recently added to Wimbledon Common 
on the further side of Beverley Brook While we 
sympathise with his love of a Nature unspoiled by 
the dust noise and smell of motor cars, we cannot 
forget that this road is only part of a scheme settled 
years before the War, and already modified in this 
area to meet the views of those who obtained the 
extension of the Common A further scheme, 
already mooted by the John Ev elyn Club for Wimble- 
don which might well receive support, is to fence 
off part of this tract as a Nature reservation 
Wimbledon is singularly nch in birds, and it is even 
possible that some of our wild mammajs may yet 
Unger in the district If the Common Conservators 
could see their way to provide a sanctuary for them 
they would earn the thanks of all lovers of Nature 
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Gapfain R Amundsen has abandoned his pro- 
jected flight from Alaska across the Pole to Spits- 
bergen The Times reports that an official com- 
munication to this eflect has been issued by the 
Admiral commandmg the Norwegian fleet The 
statement is made that a tnal flight on May ii proved 
very unsatisfactory In full expectation of the flight 
being attempted in the third week in June the 
Norwegian Government had sent the Tarm to 
Spitsbergen with supplies and the transport Flint 
carrying three seaplanes, arrived at King’s Bay in 
the nuddle of June The seaplanes were to patiol 
the edge of the polar pack to the north and north- 
west of Spitsbergen in order to render assistance to 
Captain Amundsen and his pilot, Lieut O Omdal, 
m the case of any enforced descent It was proposed, 
if the distribution of the pack rendered it advisable, 
to deposit supphes of petrol and food on the ice, each 
marked with a conspicuous beacon 

" Nafional Baby Week,” which is to be observed 
on July 1-7 under the auspices of the National Baby 
Week Cxiuncil 117 Piccadilly, W i, brings mto 
prominence the many problems of infant mortality 
These problems have two phases which seem de- 
pendent upon biological conditions (i) the com- 
paratively high death rate in the first month of life 
and (2) the comparatively high death-rate of male 
infanta as compared with female infants In the 
year 1921, the most recent for which detailed figures 
are available, there were 1051 male births for every 
1000 female births, while the deaths of male infants 
occurred at the rate of 92 85 per 1000 births and 
female infants at 72 16 per 1000 During the first 
four weeks of life, the " neo natal " penod, the death- 
rate was 40 01 for males and 30 27 for females per 
1000 births These ratios stand with little variation 
year by year, though durmg and after the War the 
ratio of male to female births — as was expected on 
an empirical basis from histoncal records alone — 
was slightly higher than the normal (104 males to 
100 females) It would seem that this greater 
susceptibility to the strains of environment is 
charactenstic of the male sex The neo-natal death 
rate, which hits yielded but little to those influences 
which have proved so efiectual in lowenng the infant 
mortality rate as a whole (from 154 per looo births 
in 1900 to 77 in 1922), constitutes another difficult 
problem m public health An mteresting recent 
investigation (by post mortems) into the causes of 
death in sixty two cases of neo natal mortality showed 
that while 73 per cent were due to conceivably 
preventable conditions, the remaining 27 per cent 
were due to malformations — a finding which ought 
seem to indicate that neo-natal mortahty may be 
but the expression in human hfe of Nature's tnal 
and eftpor — a biological interpretation which would, 
however, tend to discourage i^ant welfare discussions 
on this subject m the forthcommg " National Baby 
Week" 

In the current number of the Poetfy Review, Mr 
Oliver C de C Ellis has a lively and cheering article 
attJ^ckmg the fallacy that there is any opposition 
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I between poetry and science He might very well 
have gone further than he has It would be truer to 
say that the highest gifts m poetry are closely akin 
to, or even identical with, those required for the 
highest achievements m science Some of the greatest 
poets, Dante, for example, have been masters of the 
science of their time, and Wordsworth, m a famous 
passage in the preface to his second edition of the 
‘ Lyrical Ballads,” looks forward to a time when 
modem science, having entered mto the mental equip- 
ment of all cultivated men, will mspure a new order of 
poetry, as philosophy and rural lore inspired Lucretius 
and Virgil and medieval science inspired Dante Both 
orders of mental effort depend, as Mr Elhs says, 
upon the imagmabon, but whereas the man of 
science imagines laws and relations of things which 
may be verified and used fon guidance as to their 
own future action, the poet sees them in their relation 
to the human soul In this sense the work of the 
man of science is objective and stands on the order 
of events the work of the poet is subjective or 
moral, and depends for its appreciation upon a state 
of mind attuned to his own " Poetry,” as Words- 
worth tells us "is the wealth and fine spirit of all 
knowledge ” , " it is the impassioned expression 
which IS in the countenance of all science ” And, 
one must add that whereas science aims at pure 
truth, poetry, having this emotional content, aims 
also at givmg pleasure It implies a certain form 
and a certam emotional effect, though the substance 
must also be truth It is the " first and last of all 
knowledge ’ 

The British Mycological Society is organising a 
phytopathological excursion to Wye, in Kent, on 
Saturday, July 7 Those intending to take part in 
the excursion should communicate with Capt J 
Ramsbottom, at the British Museum (Natural His- 
tory), South Kensington, S W 7, by Wednesday, 
July 4 

According to the Chemiker Zeitung for June, Dr 
Paul Knoller, lecturer and assistant at the University 
of Freiburg (Switzerland), has been appomted 
professor of imneralogy and petrography at Dayton 
University, Ohio 

Owing to the increase in the vrork of the Rotbam- 
sted Expenmental Station, it has been decided to 
appomt an assistant director, and Dr B A Keen* 
head of the Physics Department, has been selected 
for this position 

^ CIRCULAR tablet of blue glazed ware bearing the 
inscnption " James Clerk Maxwell (1831-1879), 
Phjrsicist, hved here,” has been affixed to 16 Pa^e 
Gardens Terrace, Kensmgton, where Clerk Maxwell 
resided for a time, by the London County Council 
Maxwell’s occupation of the house probably dated 
from the latter part of i860, immediately after his 
appointment to King’s College, or the early part of 
1861 The first reference to it in his biography by 
Campbell and Gambtt is m a letter dated May St 
1861 He resigned his appomtment as from Easter. 
1865, left the house for good in March 1866 
(iWd.p 260) 
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At a meeting of the Royal Society of New South 
wales on May 2, the following officers for 1923-24 
we elected —President Mr R H Cambage 
Vtce-Prestdenis Prof C E Fawsitt, Mr J Nangle, 
^ E C Andrews, and Mr C A Sussmileh Hon 
treasurer Prof H G Chapman Hon Secretaries 
E’rof O U Vonwiller and Mr G A Waterhouse 
Members of Council Dr C Anderson, Sir Edgeworth 
David, Mr W S Dun, Dr R (,reig Smith Mr 
Charles Hedley, Rev E F Pigot Mr W Poole 
Hr H G Smith, Prof J Douglas Stewart and 
Prof R D Watt 

The David Livingstone Centenary Medal for 1923 
has been awarded to Dr T Griffith Taylor associate 
professor of geography m the University of Sydney, 
Australia This medal, founde<l by the Hispanic 
Society of America and awarded by the Amencan 
Geographical Society, is given " for scientific achieve 
ment m the field of geography of the southern hemi 
.phere ” Dr Taylor has made notable contributions 
to Australian geography, applymg the results of his 
physiographic and climatic studies to problems of 
settlement and human adaptation He is the author 
of several works on Australia and of numerous com 
munications appearing in Australian Government 
bulletins and was senior geologist and leader of the 
western parties on the British Antarctic Expedition 
of iqro-1913 (Scott 8 last expedition) on which he 
has written " With Scott The Silver Lining ' (1015) 

It IS anticipated that the medal will be presented 
on the occasion of the Second Pan-Pacific Science 
Congress, which meets in August and Septembei m 
Australia 

On June 10 two departments were opened for the I 
pubhc and visitors in the new premises of the 
Geological Museum of the Petrograd Academy of 
Science One of the departments is devoted to the 
general osteological collection and contains among its 
exhibits remains of indneothenum, a giant primitive 
rhmoceros-hke mammal, from the Turgai Oligocenc 
deposits (Indneothenum beds), north of the Aral 
Sea, recently desenbed by Prof A Bonssiak (M6m 
Acad Petrograd (viu ) xxxv N6) The other 
department, the so-called North-Dvma gallery, is 
devoted exclusively to the Upper Permian fauna, 
discovered by Prof Amahtzky, and contains his 
types, some of them partly re-develope<l and re- 
desenbed by the present curator of the gallery Prof 
P Sushkin (Comptes rendus of the Petrograd Academy 
for 1921 and 1922) 

One of the mam functions of the Fuel Research 
Board is a survey and classification of the coal 
seams m the vanous mming distncts by means of 
chemical and physical tests m the laboratory, supple 
mented where desirable by large-scale tests at 
HM Fuel Re;^earch Station, East Greenwich, or 
elsewhere It is considered that the best way to 
carry out this work Is by means of local committees, 
the personnel of which would include colliery owners, 
managers, representatives of the Fuel Research 
Board and of the Geological Survey of Great Bntam, 
as well as of outside saentific mterests In this way 
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^al knowledge and experience is made available 
The first of these committees has now been actively 
at work in the Lancashire and Cheshire area for 
nearly eighteen months, and the Board has recently 
decided to deal with the South Yorkshire area 
The South Yorkshire Coal Trade Association and 
the Midland Institute of Mining Qvi] and Mechanical 
Engineers are co operating m the work The follow- 
ing committee has been appointed Dr C H 
Lander (chairman, pro tern), Mr J Brass, Mr 
Robert Clive (hon secretary), Mr H Danby, Lieut - 
Col H Rhodes Prof R V Wheeler, and Dr Walcot 
Gibson 

The annual general meeting of the Research 
Defence Society, on June 20 when Lord Knutsford 
presided, was well attended, and the necessary 
business was quickly done Dr Saleeby lectured on 

Sunlight and Di'.ease " and showed lantern- 
pictures and films illustrating the past and present 
use of " the sun-cure ” especially the amazing 
results which RoUier has obtained at Leysm , the 
downright curt, by light alone of many fearful cases 
of tuberculosis If the photographs and the films 
had not been there the whole thing would have been 
incredible The sun, that careful doctor, had faith- 
fully recorded the work wbicli lie had achieved 
Dr Saleeby also spoke of the experimental research 
which IS being pursued into the action of light on 
life the relation of light to the storage of phosphorus, 
calcium and vitamin A in the body, and so on but 
we are still a long way from understanding these 
mysteries In Great Britain a measure of success 
h.is been gamed at Sir William Treloar s Hospitals at 
Alton and Hayhng Island, and at Queen Mary's 
Hospital Carshalton But what is the good of 
talking of " sun cure ’ in this country, m this 
weather > It was a sunless d ly, near the end of a 
sunless May aid June Besides, m our great m- 
dustnal cities we poison the air with smoke Dr 
Saleeby s pictures of Manchester and Sheffield were 
Ruskin’s prophecies come true Prof Dreyer is 
working for a better tuberculin treatment Mr Justice 
McCardie has spoken his mind on the contagiosity 
of a dusty house m which a consumptive patient had 
lived People are learmng more about tuberculosis 
But, until we get finer summers use smokeless 
coal, and. abolish slums and overcrowding we must 
not expect to repeat the wonders of Leysm in Great 
Britain 

On April 6 Mr G R Clarke the Director-General 
of Posts and Telegraphs for India, read a paper to 
the Royal Society of Arts on postal and telegraph 
work in India He pointed out that the present 
problem is not the erection of more wires to carry 
the increased traffic, but to mcrease the capacity of 
the existmg wires by the use of multiplex high- 
speed instruments Automatic telephone exchanges 
have proved a great success at Simla and Lahore, 
and many similar installations are in course of 
erection Radio commumcation has not proved 
successful m India owing to the “ atmospherics ” 
making signalhng impossible at certain seasons 
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The research department, however, has perfected 
methods of eliminating the disturbances due to this 
cause, and so it is hoped that the radio method will 
bo much more widely adopted in the future During 
the last year postal and telegraph communication 
has been established with Tibet and Afghanistan 
The Dalai Lama has given every encouragement to 
the establishment of communication between Lhasa 
and India Afghanistan has not yet joined the 
Universal Postal Union , letters are stamped to 
India, and a charge is made on delivery, but the 
amount of this charge seems to be uncertain In 
the discussion on the paper Colonel Edwards said 
that India offered the most wonderful possibilities 
in the way of air mail transport tor example the 
journey from Calcutta to Rangoon took at present 
3 6 days If an air mail service were employed the 


tune taken would be only 9 hours Many siimlar 
cases could be cited In England difficulties are 
caused by fog, but in India the only fogs are the few 
that occur during the monsoon 

We have received from the Department of Agri 
culture and Technical Instruction for Ireland a copy 
of the catalogue of maps, memoirs, and sections 
published by the Geological Survey of Ireland The 
list includes maps, etc , for the whole of Ireland 
they are now to be obtained from the Ordnance 
Survey Office, Dublin Ihe one inch map for the 
whole country is available in 205 sheets Of the 
x6 sheets of the quarter inch map only four appear 
to be published There is a recent six-inch map of 
Dublin and surroundings These maps are colour 
printed 


Our Astronomical Column. 


Variations in the Spectrum op fl* Orionis — 
M b Henroteau directs attention (Comptes rendus, 
April 30, p 1210) to the spectrum of the star 
Ononis which is of magmtude 5 17 and situated in 
the nebula of Orion (R A 30™ 5, Dec - ■5° 20', 1900) 
being of the B tv pe spectrum In 1904 Prof E B 
Frost discovered the star to be a spectroscopic 
double with a radial velocity of 140 km In 1919 
and 1920 M Henroteau found that in addition to the 
broad absorption lines of hydrogen and other elements, 
there were super imposed on them thin bnght lines 
which gave a velocity less than that accorded by 
Frost To venfy this, Otto Struve of the Yerkes 
Observatory obtained several spectrograms in 1922, 
but these showed no evidence of bright lines How 
ever, another spectrogram on March 2 of the present 
year displays these sharp bright lines Thus we have 
a B-type star, not known as a variable which inter- 
mittently presents bnght lines, a phenomenon very 
rare in occurrence \Vhat adds great interest to this 
particular stir is that it is situated 111 the nebulosity 
of Orion and this situation may account for the 
peculianty M Henroteau proposes to make a 
special study of its spectrum 
Colours and Spectra of Double Stars — ^T ill 
recently the course of a star s evolution was con- 
sidered to be defined by the sequence represented by 
types O B A F G K M, and the fact that the fainter 
components of binaries are often bluer than the 
bnghter components was a source of much per- 
plexity One of the results of the Giant and 
Dwarf ” hypothesis was to afford a simple explana- 
tion of the observed facts since among giants the 
blue stage Is later than the red , and, conversely, 
the observed phenomena afford another strong argu- 
ment for that hypothesis Mr Peter Doig has traced 
the bearing of these facts in two papers during the 

E ast year , now Mr F C Leonard returns to it in 
ick Obs Bull No 342 He has photographed the 
spectra of a number of close pairs with a one-pnsm 
spectrograph on the 36-inch refractor, flndmg it 
possible to get separate spectra even with pairs 
only i' apart, where the magnitudes differed the 
brighter star was occulted by a screen for part of 
the exposure In order to classify the spectra he 
also took spectrograms of several typical stars with 
the same instrument, since he notes that sht spectro- 
grams differ systematically &om the objective-pnsm 
senes used at Harvard 

The resulting spectral differences of the components 
of the binaries were then correlated with absolute 
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magnitudes and with differences of magmtude and 
mass, the facts being displayed in a series of dia 
grams , he classifies stars not fainter than i o ma^ 
(absolute) as giants, the remainder as dwarfs , it is 
clearly shown that among giants the primary is 
redder, among dwarfs bluer Once this law has been 
established it enables us to make estimates of the 
absolute magnitudes of stars of undetermined paral 
lax Further the difference of spectral type m- 
creases as a rule with increasing difference of ab- 
solute magnitude or of mass, and there is hope that, 
by tabulatiiie these differences in as many cases as 
possible, a clue will be obtained as to the relative 
duration of the stages of development correspondmg 
to the various spectral types such information 
would be of much use in cosmogonv The research 
also affords a proof that the less massive stars pass 
through their stages more rapidly than the massive 
ones this was indeed generally assumed, but it has 
been questioned 

The cases of Sinus and 0* Eridani are noted as 
anomalous, the discordance in magnitude being much 
greater than we should expect from the disparity m 
mass , Mr Leonard suggests that in the latter case 
the mass ratio should be reinvestigated , that of 
Sinus cannot be much m error 

Thf Radial Velocities of 1013 bTARS — Messrs 
W S Adams and A H Jay contnbute to the Apnl 
number (vol 57, No 3) of the Astrophystcal Journal a 
catalogue of radial velocities which includes many of 
the results obtained in this Ime of work at the Mount 
Wilson Observatory dunng the past few years The 
list IS composed almost wholly of stars with spectra 
of types F, G, K, and M which have been observed 
not only for radial velocity but also for determinations 
of absolute magnitude and spectroscopic parallax 
The spectrograms have been obtained at the Casse- 
grain focus of the 60-inch and the 100-mch reflectors, 
and the latter instrument was employed chiefly for 
stars fainter than the eighth visual magnitude 
Smgle prism SMctrographs with prisms of 64° a^le 
and cameras of i8-mch focal length were used 'ne 
faintest star photographed was of magnitude 9 9, and 
10 to 15 stellar lines have been measured on each 
spectrogram, and a list of those most commonly 
employed is given in the paper The results here 
collects have already been used to some extent by 
StrOmberg, Scares, and the authors in investigations 
of space velocities and the relationship of velocity to 
absolute magmtude and mass, but their pubheation 
makes them now available to all 
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fV^NCTiON OP THF Spleen —More than ten years 
^fllchet showed that dogs from which the spleen 
d reiaoved had to eat more than normal 
to kOep their weight constant In the 
, irtnim of the Pans Academy of Sciences 
' 01 t6 be states that spleenless animals when 

' *|^i^ed lose weight more quickly than the controls, 
concludes that the organ diminishes dcnutntion , 
||l normal function, useful but not necessary to 
economy, bemg to slow down metabolism 
^iPpeSB observations may possibly bo correlated with 
•v'-tifOle of Korenchevsky (/ourn Path Boot vol xxvi , 
^ IM3, p 387), who describes hypertrophy and hyper- 
, of the germ centres m the spleen m pigeons 

, with ben-ben caused by an inadequate diet of polished 
, titpih — perhaps an attempt to compensate for the 
severe failure of nutntion 

Paljeocene Primates of the United States — 
More than ten years ago a considerable collection 
' ' Was made in the Sweet Grass County Montana, of 
fossils from the Fort Union Palaeocene The inter- 
vemng tune has been devoted to the cleamng and 
preparation of these, among which the mammalian 
remains appear to represent at least forty species 
belonging to not less than fifteen families and six or 
seven oraers The descnptions of these will be under- 
taken, order by order and ultimately combined into 
a smgle monograph The Primates form the subject 
of a memou by J W Gidley (Proc U S Nat Mus , 
vol btul art i) Until now true Primates have 
not been reported in America from beds older than 
the Eocene, and these indicated that earlier forms 
must have existed, so that it is not surpnsmg, although 
of the greatest interest, that they do occur in the 
Fort Union Palaeocene, and that all thence are in 
• general of a more primitive type These early 
Kimatcs belong to two families Tarsiidae, repre- 
sented by four genera, of which three — Paromomys, 
Palaechthon, and Elphidotarsius — are new, and 
Plesiadapid®, with one new genus — Pronothodectes 
No representative of the Notharctidse appears in 
the Fort Umon collection The author discusses 
fte affinities apd relationships of these various forms 
He concludes that the early tarsiids as at present 
understood do not represent a natural group It 
would seem, however, that withm this group are 
to be found the ancestral stock which gave nse to 
the hvmg Tarsiers , and possibly also the ancestral 
form whence ultimately sprang the aberrant lemur — 
Daubentonia — of Madagascar The root group, or 

begmnmg of the Primates as a distinct order, has 
gtiH to be sought m yet older formations 

Eocene F^lecypoda of Burma — The fauna of 
the Eocene of Burma is especially rich in Gastropoda, 
but contains a lesser proportion of Pelecypoda 
former were placed m the hands of the late Mr 
Vredenburg for description, while Dr G de P Cotter 
has dealt with the latter {Pal Ind , New Senes, vol 
vu„ mem 2) Twenty-five species are descnbed and 
figured, of which nearly all are considered to be new 
^ey indicate that the Yaw stage, to which the 
bulk belong, is to be correlated with the Upper 
Eocene of Java»and the Bartopian of Borneo The 
accompany!^ plates are remarkably good 

‘ Soil Bactkiha and Orgauk Antiseptics —I n 
an article m Discovery for June, Mr P H, Gray 
discusses the utihsatimi of organic antiseptics by 
.iMCitena of the scfiL Phenid, cresol, toluene, and 
‘ttabbthalene appbed to tM disappear Tlus 
dis^pmlrance is due to the lixistence of oactena in 
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the soil which attack and destroy these compounds. 


Some 200 strams of antiseptic-decomposing bacteria 
have been obtained from over a wide area m Great 
Bntoin they are able to grow m solutions containing 
the antiseptics and even to utilise these compounds 
as a source of energy It is possible to mcrease 
the fertihty of the soil by the addition thereto of a 
mild antiseptic This destroys certain soil pests and 
disturbs the equilibrium between protozoa and 
bacteria m the soil, enablmg the latter to increase, 
and the bactena produce available plant food with 
an increase in fertility 

The Marine Element in the Fauna of the 
Ganges — Dr N Annandale (reprint from Bijdragen 
tot de Dierkunde K Zool Genootschap, Amsterdam, 
1922, pp 143-154) discusses the marme element in 
the fauna of the Ganges He regards the Bay of 
Bengal, with its low sahmty and gradual changes 
from salt water to fresh, as an exceptionally favour- 
able startmg-pomt for an immigration into fresh 
water on the part of marine organisms An im- 
migration of the kind has been in progress for a long 
period and many adaptable eiirynalme species are 
still attempting to estabbsh themselves above the 
limits of tidal mfiuence m fresh water A very 
slight change either in the environment or in the 
constitution of the animals themselves would enable 
them to do so The relict and euryhalme faunas of 
the Ganges represent different stages in this process 
of inland immigration, which has proved successful 
owing to the vigorous constitution of those organisms 
that have missed no accidental opportunity of 
establishing themselves in fresh water In spite of 
superficial changes, a large proportipn of both the 
Tenet and the euryhalme forms are of essentially 
primitive structure, or at any rate belong to ancient 
groups some of which have almost or completely 
disappeared from adjacent seas In other words, 
fresh and brackish water have pro\ed a last refuge 
for many manne species whose race m the sea was 
nearly done 

The Non-Mendelian Inheritance of Size Char- 
acters IN Tlower Petals — Prof R R Gates 
describes, m the Journal of Genetics, vol 13, No i, 
March, the mhentance of petal size through four 
generations of reciprocal crosses between (Lnotkera 
rubicalyx and CE biennis A more Or less uniform 
Fj generation is followed by wide segr^ation in F„ 
not only between the size of petals m different plants, 
but even on the same plant and m some cases on 
the same flower A dose analysis of these flowers 
does not suggest frequency curves grouped around 
nmdes dependent upon different size factors but 
rather haphazard dwtnbution of sizes due to the 
failure of adjustment between different size tendencies 
mhented from the ongmal cross Such variation 
in size does not appear apart from the original cross, 
80 that germinal factors are involved, but their 
representation is not possible, either in terms of 
normal Mendelian factors or m terms of the Galtonian 
curve for fluctuating variability Prof Gates suggests 
that the variable nature of these inherited tendencies, 
as exhibited within the individual, may arise through 
their partial dependence upon cytoplasmic characters 
of tile parental forms 

The Oil Palm undfr Cultivation — ^The oil 
palm, Elens gutneensts, occurs naturally in West 
Afnca over an area lymg between it” N, and 12® S 
of the equator The ffniit of the palm has an outer 
pulpy coat which contains some 50 per cent oil 
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and an inner kernel with about the same percentage 
of an oil of different composition Both these ous 
are of commercial value, and G G Auchinleck, m 
Bulletin No 62 of the Department of Agriculture, 
Ceylon, estimates that 300,000 tons of kernels and 
100,000 tons of palm oil come on to the market 
annually The French, English, and Belgians are 
m control m the various oil-producing areas of Afnca, 
but the Dutch appear to be first in definitely under- 
taking the systematic plantation of the oil palm, 
some 28,000 acres being planted with this plant 
m Sumatra by 1922 If the somewhat uneven 
product and irregular supply from the palm’s natural 
habitat can be replaced by a trustworthy product 
developed from a systematic plantation industry, 
the African palra-oil trade will meet with a formidable 
competitor British planters in the East would 
probably do vv ell to study Mr Auchinleck s account 
of the oil palm and its product in this bulletin, and to 
watch the future history of the oil palms now planted 
at the Anuradhapura Experiment Station in Cevlon 

Urfase — A powerful enzyme, which has the 
property of causmg the rapid conversion of urea 
into ammonium carinate, has been found in many 
plant tissues, especially seeds That of the soya 
bean is the best known Dr W R Fearon m the 
Biochemical Journal (vol 17 No i, IQ23), shows 
that what urease does is to split urea into cyanic 
and and ammonia He has isolated cyanic acid 
from solutions of urea under the action of the enzyme 
The enzyme has no other action , cyanic acid m 
the presence of water rapidly undergoes spontaneous 
hydrolysis into carbon dioxide and ammonia The 
facts can only be satisfactorily explained on the 
cyclic formula for urea put forward by Werner 
that IS, 

™ <L. 

The decomposition of urea by acids alkalies, or heat 
proceeds along the same lines ^\e see also why 
urease does not decompose ethyl urea or methyl- 
urea not because of the nature of the enzyme, but 
because these substances do not yield cyanic acid 

Vaiency of Boron — ^We have received from the 
Koninklije Akademie van Wetenschappen te Amster- 
dam a reprint of an interesting paper on " The 
Valency of Boron,” by Prof J Boeseken, from the 
point of view of atomic structure He concludes 
that boron exhibits valencies of 3 and 5 

Separation of the Isotopes of Mercury — ^A 
detailed account of the partial separation of the 
isotopes of mercury by evaporation in vacuum m 
a large steel apparatus is given by Harkms and 
Madorsky in the March issue of the Journal of the 
American Chemical Society The atomic weights of 
the heavy and light fractions differ by o i umt 
The partial separation is still a long and somewhat 
laborious process, but the authors state that they 
have designed an apparatus which would give the 
same separation in about thirty hours The heavy 
and light fractions are still mixtures of isotc^pes, six 
of which, according to Aston, exist in the case of 
mercury 

Weather at Hongkong during 1922 — The 
Monthly Meteorological Bulletin for December 1922 
contains ‘ detailed results of observations made at 
the Royal Observatory, Hongkong, and the daily 
weather reports from various stations In the Far 
East,” prepared under the direction of Mr T F 
Claxton The part for December also contains an 
annual summary of the Hongkong observations 
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for the year 1922 and gives the mean and ^Ssxttsmt 
values of the principal meteorolpgical elements, 
with the normal values for the period 1884^1919 
Tracks of the typhoons and prinapal dmnssioas 
which occurred m the Far East during the yew 
1922 are shown on two plates At Hongkong the 
barometric pressure during 1922 ranged from 
30445 in durmg November to 29174 in dunng 
August The air temperature ranged from 93 1“ f m 
August to 43 7® F in November The monthly mean 
was highest in July and lowest m January, the mean 
temperature for the two months differing by 22“ F 
For the thirty-five years the highest temperature 
observed was 97 o® F m August 1900 the lowest 
32 0“ F in January 1893 The total ramfall m 
1922 was 69 44 in , of whicu 1754 m fell in August, 
and ram fell on 154 days The average total rainfall 
for the thirty-five years is 83 83 in , the average total 
rain in the four months May to August being 55 13 m 
The greatest prevalence of wind is from the east 
Values of magnetic elements are given for the 
year the means were Declination (west) o°2i' 5 Dip 
(north) 30® 46' o. Horizontal Force (C G S Unit) 
037279 Vertical Force (CGS Unit) 022194, Total 
Force (CGS Unit) o 43386 No mention is made on 
the title-page of the Bulletin that the results for the 
year and the cyclone tracks, as well as the averages 
for thirty-fise years, are given, and a casual reader 
might overlook this information, which is of primaiy 
importance 

Egyptian Petroleum — Heavy -grade Egyptian 
crude petroleum formed the subject of a paper by 
Mr W A Guthrie read recently at the Institute of 
Petroleum Technologists The oil chiefly discussed 
was the product of the well-known Hurghada 
(Rargada) wells, situated about 200 miles S £ of 
Suez, on the western shore of the Gulf This field 
was first developed in 1914, since vhen it has 
produced 1,201 868 metnc tons of oil, its present 
output averages 3500 tons per week Some pro- 
portion of the oil contains salt water up to 30 per 
cent , an emulsion which, though it has proved 
refractory to deal with seems to respond to electneal 
dehydration treatment, a method not always com- 
mercially possible The dry oif flashes below 43° F,., 
and its 3 g ranges from o 907 to o 925 Its sulphur 
content vanes from o 5 per cent to 2 2a per cent 
(comparatively low), while it^elds ro ii per cent 
asphalt and 7-8 per cent paramn wax hence it may 
be classed as a true mixed-base oil Distilled m the 
ordinary way, the crude oil gives 8 per cent benzme 
and 15 per cent kerosene, the residue (above 290® C I 
constituting 76 per cent Both the benzine ana 
kerosene can be refined to very high grade products, 
while the residue is utilised for the production of solsr 
or Diesel oil (43 2 per cent ) , hard pitch (29 3 per cent ), 
and mfenor fuel-oil The mclusion of an appreciable 
quantity of paraffin wax in the pitch is considered 
by the author to be advantageous ratiier than 
deletenous to its use for road surfaces, since theoretic- 
ally it should enhance chemical stability and rendw 
the material less liable to crumble or disintegrate 
under climatic vanatioas or under ordinary wear 
and tear The author dealt at some length with 
paraffin wax extraction, by no means an easy problmi 
in this case, but this product actually finds little US9 
within Egypt itself One other interesting point 
mentioned m the paper was m connexion with the' 
oil produced from the new field at Abu Durba, on^ 
the east shore of the Gulf , chemical and physical 
tests apparently show that this oil is an tnspssated 
and oxygenated product of petroleum ' it is of '% 
very heavy asphaltic character and contains varying 
proportions of a waxy resin. , ' ' 
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t Museum Building at South Kensington 

HE latest chapter in the long history of museum 
biulding at South Kensin^on opened m 1909 
when a large deputation of those interested m science 
tod industry presented to the president of the Board 
Of Education a memorial urging that the time had 
TOine |pr action with the view of providing proper 
Rousing for the Science Collections at South Kensing 
The memorial and the speakers who suonorted 


e memorial and the speakers who support^ 
It personally focussed the opinions of all the leading 
sctentific and technical societies and 
mstitutions Acting on the repre 
Mentations then made to him the 
president of the Board of Education 
mpomted in 1910 a Departmental 
Committee on the Science Museum 
and the Geological Museum with Sir 
Hugh Bell is Chairman Three years 
later the adoption of the report of 
that committee appeared to secure 
the early provision of adequate 
facilities for a well-directed advance 
m the usefulness of these museums 
Building operations were duly c >m 
menced but were interrupted during 
the war period Resumed later they 
have made so little progress that 
representatives of the societies which 
origpn ited the movement in 1909 have 
recently had occasion to consider the 
present position and to make a 
representation with regard to it As 
the matter is one of wide interest the 
following summary of its salient 
features may be or interest to those 
who are not familiar with the pub 
hshed papers that bear upon it 

The Science Museum 
For forty years the Science Col 
lections have been developing on con 
sistent lines For more than twenty 
years they have been recognised as 
being among national collections of 
the same field the best museum col 
lections in the world but as having 
the meanest of museum buildings 
It IS now thirteen years since tne 
appointment of Sir Hugh Bell s 
committee — a strong departmental 
committee of men versed in pure and 
applied science That committee 
tMk careful measure of the possi 
biUties and of the needs of the Science 
Museum and formulated a well con 
udered and clear report upon the 
whole matter (Report 1911 and 
R^rt Part II 1912) ‘ This report 
received warm approval at all hands 
and It was adopted by the Govern 
ment as the basis for the develop 
ment of the Museum The first requirement to be 
met was necessanly the erection of adequate and 
worthy building accommodation 
In its report the committee quoted the exhibition 
space available m 1911 as 98 000 sq ft (94 000 sq ft 
in old buildings and 4000 sq ft ui the new Western 
Hall) and saiof that buildmgs twice as large would be 
required for the then existmg collectrons without the 
addition of a suigle specimen The committee 
Estimated at 265 000 sq ft the total exhibition space 

irt o( th« DvpittmeDtal Committae on tbe Sclenm UuMum ukI the 
i Hmam iftt C4 5(as (Put II > 
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then required in new buildings and recommended the 
provision of a building to occupy the ground available 


plan (Fig i) this building to 

successive sections the eastern the central and the 
western blocks The committee repiorted that the 
central as well as the eastern block would be required 
for the more immediate needs of the Museum 

In tlie programme for the replacement of ^he old 






G C “ Galleries connect nq Scenes A Geolo^ csl Niuseume 
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buildings by a contmuous building occupying the 
whole of the Science Museum site from Exhibition 
Road to Queen s Gate three periods m the process 
are distinguished The first period covers the 
erection of the eastern block this is the present 
penod In the second period when the new central 
block will be in process of erection on ground cleared 
by the demolition of the mam part of the existmg 
old buildings the eastern block of the new buildmg 
with the existing western galleries and western hafl 
wiU afford opportunity for exhibiting the collections 
made during the first ]^nod and fot working up the 
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collections in all departments The close of -the second 
period will see both the eastern and central blocks of 
the new building fully available for the uses of the 
Museum and for the develcmment of its collections 
The committee contemplated a pause m the building 
operations at this stage It said that during the 
(Sird period which will last till the western block is 
built the new eastern and central blocks with the 
existing western galleries will afford a total accom 
modation that may be expected to suffice for all 
requirements until there is a clear call for the western 
block ■* 

The first section of the new building — the eastern 
block — was commenced m 1913 Then came the 
War the shell of the building was put to other uses 
and contmued to be so appropriated for some years 
after peace was declared Butldmg operations have 
now however been resumed on part of the block 
and thlft first instalment of the new permanent 
quarters for the collections is expected to be com 
pleted by the end of 1924 It will provide say 
75 000 sq ft of new exhibition space — only one half 
of the total set out for the complete eastern block of 
the Bell report Moreover it appears to be 
contemplated that the existing Western Gallenes 
in which are housed the collections illustrating 
mathematics astronomy physiography meteorology 
physics (part) chemistry metallurgy and minmg 
will be vacated about the end of the present year to 
make room for part of the War Museum collections 
The Western Galleries provide 33 000 so ft of 
exhibition space and as a part of we old building 
which provided ao 000 sq ft had to be demolished 
m 1913 to make way for the new eastern block the 
total of the old exhibition space available in 1925 will 
be 53 000 sq ft less than that m use m igii The 
MW space to be added in 1924 by part of the eastern 
block IS 7S 000 sq it so that the net mcrease in 1925 
as compared with igii will be only 22 000 sq ft 
Meanwhile quite apart from additions to other 
sections accommodation has had to be found for the 
two important new sections which illustrate respect 
ively aviation and wireless telegraphy and telephony 
and these alone already occupy more tlian 12 000 sq ft 
For all practical purposes on the programme as 
now understood the Science Museum will be m 1925 
no better off in the matter of exhibition space than 
it was m 1911 that is to say it will be still so 
grossly overcrowded that the collections cannot 
possibly be exammed in the way museum objects 
ought to be In these circumstances the obvious 
practical step is to put m hand for completion not as 
now merely one half of the eastern block but the 
whole of the block that is not at present m temporary 
occupation Ijy the Museum Better still would it be 
to provide other temporary accommodation for the 
sections of the collections there exhibited and to 
proceed with the completion of the whole block 
Indeed there must be certainty of active and 
continuous progress with the building scheme as a 
whole for not until the central as well as the eastern 
block IS completed wdl the Science Museum have any 
appreciable mcrease of space for its steadily growing 
collections Yet it is doubtful if there ever was a 
time when the progress of science and invention 
required so much of museum exhibition or when the 
Museum could do so much to spread intellimnt 
appreciation of the achievements of science and <n its 
apphcations m industrv 

The Museom of Practical GzqpooY 
The term's of reference to Sir Hu^h Bella com 
mittee required the committee to consider and report 
Upon the Geological Museum m Jennyn Street, as Well 
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as npop the Sfttence Museum Op epch jt, 
advwe as to the pifrpoees the coHectkms shield 
the Imes upon whi<m they should be develemef^ 
as to the special characteristics which should 
possessed by the neW buildings winch it is hoped vpl , 
shortly be erected bn the South Kensington slte^lljb 
house these collections 

As in the case of the Science Museum so in, that df 
the Geological Museum the report with its apj^d^^ 
gives clear recommendations on these points 
committee shows the need for a larger budding 
the Jennyn Street site provides and urges the aovas 
tages of bringing the Geological Museum into dqa 
relation with other museums at South Kensrngtom 
Yet ground has not been broken for a new Geoloppglt 
Museum building it 

Now those passages in the report which deal with S 
the Geological Museum are particularly helpful and ^ 
hopeful for it is evident that the committee gavW " 
special consideration to points affecting the cO-m< 
ordmatioD of the several national museums that ato 
concerned with science and that it saw the way to 
an effective and economical scheme by which while^ 
each museum would preserve its mdividuallty and 
its autonomy its own organisation and responsitde 
authority all three — ^the Natural History Museum 
the Museum of Practical Geology and the Saence 
Museum — ^might be grouped and worked so as to 
form jointly a complete and worthy national musepm 
of science The accomplishment of this ideal would 
be warmly welcomed b> all workers in science no leis 
than by students and the public at large 
The committee reported that the Geological Survey 
Offices and I ibrary and the Museum of Practical 
Geology were cramped by the hmitations of the 
buildmg in Termyn Street and that li the necessary 
space could be allotted at South Kensington it would 
be of great advantage to have a buildmg giving the 
requiTM accommodation erected as part of thp 
general scheme there The committee pointed ofit 
that collections in the Saence Museums represept 
the general pnnciples of geology and geography by 
examples selected from all parts of the world while the 
economic collections in the Museum of Practical 
Geology m Jennyn Street are arranged with special 
reference to the needs of the pra£mcal man aud the 
technological student and its stratigraphical cOllec 
tions deal special!; - - - 

The committee a 
m new buildings at South Kensmgton in oommumca^ 
tion with the systematic collection of minerals and 
the palseontolomcal collections arranged according to 
their natural affinities in the British Museum (NatutsA 
History) the serits would represent at a Stn^ 
centre the whole field of geological saence 
The committee further reported that the TrustoM 
of the Bntlsh Museum were willing that the bttndUM 
for the Museum of Practical Geifiogy and the OffiCM 
and Libran^ of the Geological Survey shotild''‘bf 
placed on the part of the site allotted to the K&tqm 
History Museum The siffieffie provides that toly 
buildmg be erected in connexion with and as 
structurally of the eastern extension of the NhiutH '* 
History Museum \rtien it comes tO be buiK apd thw 
it be brought mto direct communication on itS)pmil& 
side with thd hew Science Museum bnUimig by 
necting galleries carried over the Sfoadway 
gives access to the back of the Katutol Kisfim 
Museum (See Fig i) 

The sketdi plan suomitted with, tiie 
r^rt shows toe new building for the MusemA'm 
Pnmtiqal Qeoloey and the <Mces and 
Survey as a seii^ntained unit tbit n . 
communicates <m toe north with toe 
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? i|ir £oUeCtk>n8 illustrating physical geology, 
“***fr^y and geography, mining, metallurgy and 
3 ctMn, while to tne south it is in direct con- 
— with the mmeral and palseontological collec- 
li of the Natural History Museum The plan also 
^*9 in the related part of the Natural History 

*nm tile position of a lecture room which the 

wtiionties of that Museum contemplate for joint use 
M connexion with their own Museum and with the 
Mneeum of Practical Geology 

Theta IS no need to detail the many advantages of 
^^tiifa scheme They are obvious It should be noted, 
however, that the limitations of space in the Jermyn 
$^eet buildmg are no less harmful now than they 
#ere ten years ago On the other hand in the case 
of the grological section of the new buildmgs at 
pouth Kensing^n, financial considerations should 
not now present much difficulty, for the value of the 
Jermjm Street site would go far to balance the cost 
of providmg the larger new building on the ‘site 
-designated for it 

It IS worth while to quote here the concluding 
section of the 1911 Report of Sir Hugh Bells 
committee 

" In other departments of knowledge, the British 


Museum and the Victoria and Albert Museum have 
set a high standard for the national provision of 
Museum facilities In the domam of Science the 
requirements of most of the branches of Natural 
History are already admirably provided for at South 
Kensmgton m the Natural History Museum In no 
way overlapping or duplicating the functions of these 
great mstitutions, but representing aspects of human 
activity which he outside their scope not less ample 
provision is necessary for those departments of 
knowledge, invention and discovery, the needs of 
which have been brought so vividly before us- in our 
mquiry , and we are of opinion that no scheme for a 
national Science Museum can be regarded as satis 
factory unless it provides the buddmgs necessary for 
affording to Science and the industries all the assist- 
ance a Museum can give A Science Museum in 
which all branches of Physical Science, Pure and 
Applied and the Scientific and Economic work of the 
Geological Survey shall be adequately illustrated in 
close proxinuty to the other great Museums at South 
Kensington wdl, we believe, be of incalculable benefit 
alike to intellectual progress and to industrial develop- 
ment and will be recognised as an institution of 
which the country may well be proud ” 


Antarctic Geophysics 


'T' HE two reports referred to below * are the records 
* of the aurora observations and gravity deter- 
minations made during Capt Scott s last south polar 
expedition, 1910-1913 They are botli dated for 1921, 
but It was only in February of this year that they 
reached us 

The original plans for auroral observations on Capt 
Scott's Terra Nova expedition included photographic 
determinations of the height of aurorae, using Prof 
Stbrmer’s method This part of the programme un 
fortunately proved impossible to execute, owing to 
the lack of the necessary special lenses and photo- 
graphic plates The auroral spectrum also was not 
observed, so that the work accomplished consisted of 
visual observations, namely, sketches brief descrip- 
tions, and times of occurrence of aurorae These 
data are now summarised and discussed by Mr C S 
Wnght, himself a member of the scientific party 
'The sketches and daily log are not reproduced but 
the plan of observation and the resulting data are 
described m general terms, discussed statistically, and 
finally considered in their theoretical bearing 

Observations were made at two stations, m what 
may be termed the Scott-Shackleton stnp of the 
AnWctic coast One was Cape Evans, 77 6® S , 
166® E , and the other was Cape Adare, 71 3® S , 
170° E Both stations are thus within a few degrees 
of the south magnetic pole but considerably farther 
frbm the pole of the earth’s magnetic axis. Cape 
, 4 dare being at the greater distance The two stations 
ttp about 700 kilometr’es apart, and a horizontal plane 
one station would, m consequence of the 
4 earth^ curvature, pass over the other at a height of 
about 40 kilometres Aurorae occur at heights of 
about 90 kilometres and upwards above the earth s 
surface, so that from either station, in clear weather, 
aurorae above, or even a little beyond, the other, 
Would be visible low down on the horizon The hills 
and mount^s in the neighbourhood of Cape Evans 
obscure free horizon m some directions, though 
the report does not radicate which these are, nor 
whether Cape Adare is similarly affected This 
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formation together with more detailed statistics as 
to the relative frequency of .lurorje at different alti- 
tudes, would have added to the value Of the report 
In many respects the auroral features at the two 
stations are strikingly dissimilar Auror® are far 
more frequent at Cape Adare than at Cape Evans 
and also more distinguished by brilliance, colour, and 
motion Cape Adare is therefore nearef to the rwon 
or belt of maximum auroral frequency than Cape 
Pvans IS Moreover, the majonty of auror® visible 
from Cape Adare he to the north so that Cape Adare 
and a fortton Cape Evans is situated w itlun the belt 
This has an interesting bearing on the size of the 
auroral belts , the Arctic auroral zone is generally 
supposed to have a radius of about 20®, and to bo 
centred at the pole of the earth’s magnetic axis 
There is no very recent determination of the position 
of the pole, but it can scarcely have mov^ more 
than a degree or two from its position in 1883, the 
epoch of Adams’s investigation Cape Adare is 27® 
distant from this point, and as this angle is a lower 
limit for the radius of the belt, this radius would 
seem to be greater than was to be expected 

Ihe auror® visible from Cape Adare, since they he 
to the north, must for the most part be less than 3® 
above the horizon of Cape Evans Consequently the 
aurorae seen from the latter station must in the main 
be different from the former They represent condi- 
tions some degrees within the belt, and they differ in 
number and bnlhance from those near the belt 'They 
appear most frequently in a direction slightly north 
of east, and least often in the west Again, whereas 
the Cape Adare aurorae trend predominantly east and 
west, or rather from a little north of west to a little 
south of east, the Cape Evans auror® show a marked 
avoidance of the east-west trend In each case the 
trend is perpendicular to the direction in which aurorae 
are least frequently seen BrightW coloured and 
quickly moving auror® are rare at Cape Evans, but 
mrly common at Cape Adare 

Aurorae were seen at Capo Evans on about one day 
out of three when seeing conditions were favourable, 
and about twice as often at Cape Adare At either 
station thev usually appear first at a low altitude 
in the direction of maximum frequency, and move 
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upwards, approacmng the station, sometimes passing 
overhead and, after an interval, vanishing while in 
the region of minimum frequency The overhead 
passage was much more common at Cape Adare than 
at C^pe Evans 

The aurorae show a well-marked tendency to occur 
most often in the early morning, round about 4AM 
local time A secondary maximum occurs at Cape 
Adare at 8 p m , and a trace of it is apparent also at 
Cape Evans In the afternoon the aurorae rarely 
pass overhead, but they are more often brilliantly 
coloured and of swift motion than those which occur 
in the morning At times of maximum frequency 
the aurora is also generally of greatest extent 

In the magnetic report of the expedition, by Dr 
Chree, the connexion between magnetic activity and 
the aurora has already been discussed , Mr Wright 
here carries the discussion further It is clear that 
there is some relation between the two phenomena 
though It is not so evident as in latitudes farther from 
the pole, where auror«E are seen only rarely, and are 
always accompanied by magnetic storms Mr Wnght 
shows, however that there is a marked correspondence 
between the magnetic character of a period of several 
hours about the time of appearance of a brilliant 
aurora, and the intensity of the aurora , the relation- 
ship IS much more close than that between the same 
two charactenstics at individual hours Some of the 
results of this report had been anticipated by Mawson's 
report (1908) on the auroral work of the Shackleton 
expedition, though the latter is not confirmed m all 
respects The auroral station in the Shackleton ex- 
peaition was not far from Cape Evans 

These valuable memoirs will become of still greater 
significance and importance if and when another 
south polar expedition conducts similar observations 
in a part of the Antarctic considerably different in 
longitude from the Scott-Shackleton region, but at a 
similar distance from the pole of the earth's magnetic 
axis 

Mr C S Wright’s report * on the gravity observa- 
tions, for which he was responsible, made during the 
Terra Nova expedition, is a record of a most manful 
struggle agamst difficulties It seems very regrettable i 
that the instrumental equipment of the expedition 
was not of the highest quality, for observations in the 
Antarctic are sufficiently exacting even under the best 
conditions As a matter of fact, some of the equip- 
ment for Mr Wright’s gravity work was very Dad, 
particularly the old transit circle on which he had to 
rely for his clock rates 

Four series of observations were made at Cape 
Evans, the first two being made in a cave cut in snow- 
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drift consohdated to ice The cave bemg smailt 
temperature varied by 10“ C during the time pi 
observation, due to the observer's presence , all the 
mirror and lens surfaces were frosted by his br^th, 
and also the prisms, agate planes, and pendulnms 
themselves A fortnight's break in the senes of 
observations for each determinatiopiiof g was made in 
order to allow the mirrors to clear Notwithstanding 
all the efforts made to meet these conditions, the first 
two senes gave such discordant results that in the 
second year a change was decided upon 

Attempts were made to build a small observing hut 
of (full) petrol cases covered with rubberoid and 
canvas , the hut was to be heated artificially dunng 
the observations Twice the nearly completed hut 
was demolished by blizzards, and when at last it was 
securely built and banked with snow, it had to be 
abandoned after some days’ tnal, as it was found 
impossible to maintain it at a workable temperature, 
or even to keep it free from dnft snow Fmally, the 
photographic dark-room opening off the living hilt 
was lent as an observing station Two senes of 
observations were made here, m July and August 
1912 , the last series was not so good as that made 
in July, probably owmg to the whole hut being shaken 
by blizzards during the August detenmnation Re- 
jecting the results obtained in the previous year the 
mean value of g from the three pendulums used in 
1912 at Cape Evans was 983 003 from the July senes 
and 983 004 from the August senes the probable 
error of the final mean is given as o 0023 cm /sec • 
Commdr Bcmacchi, who on Scott’s earlier expedi- 
tion was faced with even greater difficulties m some 
respects, obtamed the values 982 970, 982 979, and 
983 025 from his three pendulums at a spot fifteen 
miles farther south These values may be compared 
with the standard value 981 292 at Potsdam, which 
was taken as the reference or base station for the 
gravity work, and where Mr Wright received training 
and much help from Prof Helmert and his staff at 
the Geodetic Institute 

Observations were also made at Wellington, Mel- 
bourne, and Chnstchurch, in the latter case both on 
the outward and return journey The value of g had 
already been accurately observed at Melbourne by 
Hecker in 1904 and Alessio m 1905, who obtained 
accordant values 980 003 , the value found by Mr 
Wnght was 980 009, the difference exceeding the sum 
of the probable errors in the two cases no reason 
for the disagreement can be assigned The observa- 
tions at Chnstchurch, like those made there earlier 
by Bernacchi, were unfortunately not very successful 
or accordant The observation at Wellington was 
the first that had been attempted there The check 
observation at Potsdam at the end of the expedition 
agreed well with the initial determination made with 
the same pendulums 


Industrial Fatigue Research. 


'T'HE third annual rmoit of the Industrial 
^ Fatigue Research Aiard (H M Stationery 
Office, price 2s net) is even more interesting than 
those which have preceded it It contams not only 
an account of the constitution, organisation, investiga- 
tions, researches, external relations, and pubhcations 
of the Board, but also nearly fifty pages of original 
contributions from five of its mveatigators — Mr 
Farmer, Miss May Smith, Mr Wyatt, Dr Vernon, and 
Mr Weston 

During its three years of activity the Board has 
published twenty-three r^rts— seven on general 
industnal problems, seven pp the textile industries, 
five on the metal mdustries, two on the boot and 
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shoe industry, one on the pottery industry, and ono 
on the laundry trade ‘'^More recently, however, 
and pendmg development of some scheme of actuu 
co-operation with industries the Board have ' 
tended to modify their original procedure, and, have 
taken as their objective the study of certaiit geneml 
subjects, not confined to any one industry but pt \ 
common interest to all, following up each subject < 
along lines which experience shows to be mosp 
promising and dealing with it both by field investiga* ' 
tion and by laboratoty research ” 

The scientific committees under the Board acetmd* 
uigly comprise those fat industrial health statbHac*. 
pbyidefiogy of muscttlkr work, physiology of 
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|'<esu»to{y and the cardio vasciilar systems and 
iodaitrial psychology In addition to its hve 
UldvtStnal committees dealing respecti\elv with the 
textile metal pottery and ^lass ind isines and with 
industries specially affecting women the Board has 
appointed two special committees one concerned 
with Post Office work (more particularly the stud> 
of telepaphists cramp) the other with Legibility of 
Type m accordance with the recommendation of a 
committee appointed by a treasury Minute to 
select the best faces of type and modes of display 
for Government publication 

In this short notice it is impossible to do more thin 
quote the titles of the interesting essays contributed 
to the report by the Board s investigators they 
are — Some Considerations concerning lechni pic 
The Use of tlie Sample in Investigation Some 
Observations on Industrial Conditions with Special 
Reference to Cotton Weaving AtmospI ene Con li 
tions and Industnal bfficiency lutiire Investiga 
tions in the Pottery Industry A Note on Machine 
Design in Relation to the Operatu e 


British University Statistics, 1921-22* 


'^HE most noticeable feature of the I mvcrsity 
Grants Q^mmittee s new blue book is that it 
contains only 20 pages wliereas the returns for 
1920-21 covered 391 The Committee proposes t 
issue a fuller publication on the old lines from time 
to time say once in five years In the intervals the 
public will be the more dependent for ml >nnati n m 
the Universities "V earbook Oxford and Cambridge 
afe not yet included m the returns as their grants 
were special emergency and not regular grmts 
Excluding ex Service students (8000 in 1921 22 
II 512 in 1920-21) the returns show tompired with 
those for the preceding year increiises of 22^4 01 
14 per cent in the number of full time men students 
and 699 or 7 per cent in the number of women 
students The Committee points out that the 
numbers in England and Wales are about double 
what they were in 1913-14 and that the comparative 
smallness of the increase in Scotland (35 per cent ) 
was no doubt due to the fact that the war found 
what may be called the university habit already 
firmly established there by long tradition assisted 
since 1901 by the operations of the Carnegie Trust 

Of the total number of full time students 93 per 
cent had their homes within the United Kingdom 
58 per cent within 30 miles from the university or 
college of the remainder 5 per cent came from other 
parts of the Empire and 2 per cent from foreign 
countries Students from parts of the Empire out 
side -the United Kingdom constituted 8 per cent of 
the full time students in London and 7 pr cent of 
those in Scottish institutions Of full time men 
students 6 per cent and of women aSJ per cent lived 
in Halls of Residence The percentages of students in 
Halls of Residence in London other parts of England 
Wales and Scotland were ii 18 23 and 5 respect 
ively Fulltime students admitted for the first 
time in 1921 22 numbered 9249 including 3421 
women 52 per cent were not less than 19 years of 
age, 18 per cent were not leas than 18 and zf per 
<seat were less thjin 17 

Three fourths of the full time students were follow 
lag courses leading to first degrees and 4i per cent 
Vote engaged m jxist graduate study or research 
V(m time students numbered 14 462 of whom 9455 
were occasional students 1126 were piepanng for 
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first degrees and 2008 were graduate students or 
research workers In addition there were 14 345 
students taking couises not of a university standard 

hull time students of medicine including dentistry 
numbered ii 612 (women 2595) — nearly 32 per cent 
of the total 33 per cent (men 5805 women 6232) 
were enrolled in faculties of arts theology law 
music commerce economics and education 2|f 
per cent (men 758 women 123) were engaged m 
the study of agriculture forestry horticulture anl 
dairying and the remainder were equally divided 
between pure science (men 4295 women 1851) ind 
technology (men 6019 women 68) 

I he number of first degrees obtained was 6352 
including 2573 honours degrees the number of 
higher degrees 843 

The statistics of income were summarised and 
ommente 1 on in the article published in Naturf of 
May 26 on the Universities Conference Of the ex 
penditiire (3 565 375/ ) 10 per cent was for adminis 
tration 49 3 per cent for salaries of teaching staff 
134 per ent fer other expenses of departmental 
maintenance 13 i fjr maintenance of premises Of 
income 10 3 per cent was from endowments 2 7 
per cent fnm donations and subscriptions 33 3 per 
cent from parliamentary grants 337 from tuition 
and examination fees Recurrent grants Irim the 
Ireasiiry amounted to 1070082/ nonrecurrent to 
271 250/ in addition to which there were special 
grants amounting to 490 400/ to provide retro 
spective superann lation benefit 
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University and Educational Intelligence 

Ann DFEN — ^For a number of years the hospital 
accommodation of Aberdeen has been insufficient and 
the city has now before it a bold and comprehensive 
plan for remedying this defect Originating with the 
Aberdeen Medico Chirurgical Society some three years 
ago the scheme has been eilaborated by a committee 
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representative of the vanous bodies concerned, in- 
cluding the directors of the Royal Infirmary, the 
directors of the Royal Hospital for Sick Children, 
and the Umversity It is proposed to utilise a site 
of more than no acres on the Town Council's 
properties of Burnside and Foresterhill on the north- 
western outskirts of the city The University on its 
part would build departments of medicine, surgery, 
midwifery, pathology, bacteriology and pharmacology, 
with adjommg students hostels The teaching of 
these subjects would be removed from Manschal 
College and the latter part of the medical course 
would be passed m immediate touch with the wards 
The scheme has been in existence for about three 
years but has not been pressed The other bodies 
concerned having expressed their readjness to proceed, 
the matter is now before the Town Council The diffi- 
culties m the way of the scheme are chiefly financial, 
a sum of about three-quarters of a million being 
mvolved The advantages to the public served by 
the hospitals and to the teachmg of medicme in 
the nortn of Scotland are incalculable 

Cambridge — Dr A B Appleton, Dowmng College, 
Mr D G Reid, Trmity College Mr A Hopkioson, 
Emmanuel College, and Mr V C Pennell Pembroke 
College have been re appointed demonstrators m 
anatomy The Harkness scholarship has been divided 
between E R Gee Trmity College and W D West 
St John s College Frank Smart prizes have been 
awarded to T A Bennet-Clark, Irinity College for 
botany and to A D Hobson Christ s College and 
L H Matthews Kings College for zoology The 
Wiltshire pnze has been awarded to F C Riillips, 
Corpus Chnsti College 

At the recent conferment of honorary degrees on 
the Prime Minister, Viscount Grey Lord Plumer Sir 
Aston Webb Mr M C Norman Prof H A Lorentz 
Dr W H Welch and Prof N Bohr the Public 
Orator spoke as follows in introducing the three 
honorary graduates m science 

' Inter speculatores omnes venatoresque Naturae 
quos hodie physicos propne vocamus constat ilium 
emmere quem lani ad vos duco Admodum luvenis 
Physicis professor constitutus dm in Universitate 
Lugduno-Batava docuit immo vero rude donatus 
adhuc docet, physicojrum ipse Nestor Multa lingua 
rum scientia rilulta rerum comitione, nnro ingenii 
acumine tails est studiorum hortator ut ilhs qm 
Naturae sccreta explorant etiara si non adhuc pemtus 
mvemunt verbo exemplo bemgnitate praecipue sub- 
veniat Longam lam virorum sencra recohmus qui, 
post reformatam Ecclesiam et Lugduni constitutam 
Academiam, vitae Bnttanicae Batavi lucem por- 
rexerunt Hodie lucis ipsius mvestigatorem honora- 
mus qui nobis qua ratione mter se lux et vis electnca 
congruant et cohaereant exposuit Si Academiae 
nostrae laudes hospiti nostro narrarem nonne verba 
illa primum amperem, ' Hinc lucem ' ? et cum 
hosp&em Umversitati vestrae praesento, quid nisi 
eadem mihi succumint, ‘ Hmc lucem ’ ? Duco ad 
vos Henricum Antomum Lorentz 

" Revocamus ilium qui, apud Vergihum, auguno 
spreto, neglecta cithara, fama mihtan recusata, 
ut depositi proferret fata parentis, 
scire potestates herbarum usumque medendi 
maluft et mutas agitare mglonus artes 
Eandem et hodie genens hnmani curam, enndetn 
medendi amorcm, easdem artes agnosdmue,^ sed non 
ilium inglonum vocamus, qui vitam totam medicinae 
consecravit, qui dtscipulos usum ilium plurlinos docuit, 
qui non contentus translaticiam tradmw sdentiam 
aeoreta Naturae voluit ipse explorare et ^ 

vementi occurrere morbo 
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Virnm talem vobis praes^tO, yalen$em«. hot 
r^ublica natum quae reipublicae normAm dmf 
amplion, multorum in Academia Balttmorcaist 4 ^ 
torem, diu honoratnm, dm amatum, necn^ 
Templi ilhuS quod Novi Eboraci posuit HygeAe 
Propugnatnci Rockefeller, Flaminem Rectorom Arhti- 
latrum Duco ad vos Wlllelmum Henncum Welph. 

' Iterum inter nos praeaentem salutamus alumnum 
et condiscipulum qm Danus, patre natus physioli^ 
clanssuno, in rebus physicis ipse versatus, AngUam 
admodum luvenis jpetiit, et ad Canum et apud 
Mancumenses et didicit et docmt Illud laeti ravo->^ 
camus quod apud Anglos pnmo mvestigavit quomoda 
re vera emittatur lux, quod cum patetecisset, afomi 
structura quae dm latebat magis intelligebatur 
Hos tantos labores praemio Nobehano coronatos quiA 
mirabitur? sed ex eis quae scientiae speranda suit 
mcrementa, qms divmabit ? Quippe ad patriam 
reverse emum voluntate — quod cetens gentibua 
exemplo sit ! — facultas datur ut haec studia discipulia, 
adiuvantibus hbere prosequatur Duco ad vos Nida 
Bohr 


Edinburgh — ^An anonymous donor has given the 
Umversity a sum of 20,000/ to form the nucleus of 
a fund to provide a new Department of Zoology In 
his letter to the Principal, Sir Alfred Ewing, the donor 
referred to the inadequacy of the present Uboratones 
and to the serious disadvantages under which teachmg 
and research m zoology are bemg earned on m 
Edinburgh and stated that he hoped other support 
would be forthcommg so that the new Department 
might be erected m the near future 
The building in which the teaching of zoology » 
at present earned on forms part of the Old CoUege, 
and was altered in 1882 so far as structural conditions 
would permit m the endeavour to meet the needs 
of that time Since then there has been a great 
development in the subject and in the methods by 
which it is taught, calling especially for more labora- 
tory accommodation and better hghtmg, and m bo^ 
these respects the present prenaSes are wholly in- 
adequate to meet the needs of the students — science 
and medical — and of the post-graduate workers in 
the Department In addition to providing mstructfon 
for science students extending over four years, and 
for medical students m their first year, the work of 
the Department includes post-graduate courses m 
medical entomology, protozoology and helminthology, 
for the (^loma in tropical medicine ’and m public 
health The accommodation in the existmg premise^, 
barely sufficient to meet the needs of forty years ago, 
has been hopelessly overtaxed during the last twenty 
years, and no alteration of the present buildmg can, 
remedy the defect Strong hopes are entertained^ 
that the recent generous gift wAl be supplemented, 
and that the Umversity Court lAill be able at An eArly ‘ 
date to proceed with the erection of the laboraimf^ 
urgently needed for teaching and for reseait^ 


Leeds —H uddersfield Town CouncU has dectdAid 
to mAke a contnbution of 1000/, a year 
the mamtenance of the Umversity 

The following appointments have been made - 
George R Ross to be lecturer in bacteriology, And 
Mr R Stoneley to be assistant lecturer m omglMid ' 
mathematics ^ 1 - 1 

Prof Jamieson has been appointed 
chancellor for a period of two years from July x 
succession to Prof. A Sputhells, " 

London — ^At a meeting of the senate on Jhne ' 
the foUowmg appointm&ts firere made \ m 
P rof F Wood Jones, to the University chA& m 
anatomy tenable at » l£rth(^mew’s 
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Jones has been demonstrator 
^ ®^»tomy at the medical schools in 
^adoa and Manchester and mnee i^ig he has been 
1,1 the University of Adelaide 
He is the author of Arboreal M in, 1 he Ihniuples 

li-PZSJ"' "" 

E C Williams, to the Ramsay Memorial chair 
M '^bemical engineering tenable at Imivi rsity College 
awarded the Dalton chemical 
scholarship for research at Manchester and he has 
Slaw been on the scientihc staff of the British Dyes, 
department for the raanu- 
n. intermediate products under the British 

•uyestuffs Corporation bincc tgzi he has been 
research chemist to the joint research committee of 
roe University of Leeds and the National Benaol 
Association 

Dr R J S McDowall to the University chair of 
physiology tenable at King s College Dr McDowall 
was lecturer in physiology at Edinburgh, and, since 
1921, lecturer in experimental physiology and expen- 
rnental pharmacxilogy at Leeds He is the author 
OX publications on mammahan muscle pulmonary 
circulation, and numerous other physiological sub 

Mr G Stead, to the University readership in 
physiM tenable at Guys Hospital Medical School 
Mr Stead has been since 1910, assistant demon 
atrator m the Cavendish L iboratory, C ambndge, and 
IS the author of numerous publications cmlxidying 
the results of research on the passage of electricity 
through gases 

The following doctorates were conferred D Sc 
\Lngtneenng) Mr J V Howard (University College) 
tor a thesis ontitled The Tension lest m relation 
to the Coniposition of Steel ' , and Mr S L Smith 
(Imperial College — City and Guilds College), for a 
thesis entitled ‘ Mechanical Hysteresis and Tensile 
Deformation of Steel " 


Manchf<»ter — Ihe Sir Clement Royils memorial 
scholarship in chemistry of the value of 300/ is being 
offered to candidates born or resident in the county 
of Lancaster preference being given to the county 
borough of Rochdale Further particulars are obtain- 
able from the Internal Registrar, to whom applications 
must be sent by, at latest July 14 
Dr H S Raper has been appointed Brackenburv 
professor of physiology and director of the Physio- 
logical Laboratories Dr Raper who is at present 
professor of physiology and biochemistry in the 
University of Leeds, was engaged in research work 
during the Wai on protection against poison gas and 
from rgiS was head of the Anti-Gas Department 
He IS at present retained by the War Office in "in 
advisory capacity on physiological questions arising 
in connexion with chemical warfare 

Ihe following additional appointments have also 
been made Dr T M Bnde to be chemical lecturer 
in ophthalmology , Miss Irene J Curnow to be 
assistant lecturer m geography , Mr David Stewart 
to be asMstant lecturer m anatomy , Mr E V 
Ashcroft and Miss Eugenia R A Cooper to be 
demonstrators m anatomy , and Mr W H Wood 
io be tutor wid secretg,ry to the b acuity of Medicine 


Ths examination for the Aitchison memorial 
fidholarahip, value 36/, covering the full-time day 
Courses In technical optics at the Northampton 
Jolytecbnic Institute, extending over two years 
wT be held on September 25 20 next It « 
to candidates of both sexes Full particulars 
obtained from the Hon Secretary and 
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Ireasurcr, Mr H F Purser, 35 Charles Street, 
Hatton Garden, E C i 

Appucahors for grants for 1024 from the Van ’t 
Hoff Fund, which are made to investigators m the 
fields of pure and applied chemistry, must be sent 
before November 1 by registered post to Het Bestuur 
der Koninldyke Ak.idcmie van Wctenschappen , 
bestemd voor dc Commissic van het Van t Hoff- 
fonds ’ Tnppcnhuis Eloveniersburgwal, le Amster- 
dam A detailed account of the proposed use of the 
grant and of the reasons on which the candid ite 
bases his claim should accompany the application 
1 he amount available for 1924 is about 1 400 Dutch 
flonns 

Thf Commissioners for the Exhibition of 1851 
announce that Senior Studentships for 1923 have 
been awarded to the following Dr W Davies 
demonstrator and lecturer in chemistry at the Uni- 
versity of Oxfoid , Dr I C Jackson science research 
scholar m physics of the Royal Commission of 1851 
•It the University of I e> den , Mr J H Quastel, 
research student m bio chemistry at the University 
of Cambridge Mr D Stockdalc research student m 
metallurgy m the Goldsmiths laboratory at the 
University of Cambridge and demonstrator in the 
University Chemical Laboratory and Mr H 
Williams reseirch student m geology at the Unt 
versify of Liverpool 

On June 22 the Universities of Oxlord and Cam 
bridge Bill was bcloye the House oi Commons, and 
the second reading was agreed to without a division 
It will be remembered th.it the Bill is a result of the 
report of the Royal Coininission appointed m Nov- 
ember 1919 to investigate financial and other con- 
ditions at Oxtord and Cambridge Under its pro- 
visions, two bodies of commissioners will be appointed, 
of which 1 ord Chelmsford .ind Lord Ullswater are to 
be the respective chairmen to direct affairs in the 
C'liiversities for hve years Tlicie is also provision 
for fin incial aid for each University the Royal 
Commission suggested an annual grant of at least 
70,000/ in addition to the 30,000/ already received 
annually by Oxford and Cambridge 

The excessive prolongation of merely preparatory 
general education is trencliantly criticised in the annual 
report for 1922 of the Carnegie Foundation for the 
Advancement of Teaching It is pointed out that 
the ‘ High School was intended originally to form 
foe the common people of the country a college in 
which their sons and daughters might be prepared for 
various practical callings just a. the college proper 
prepared its students for the learned professions 
The high school and college offered m fact parallel 
modes of education The high school gradually 
came under tlie complete domination of the academic 
colleges and universities until the former became, 
what It IS in large measure to day, a vestibule to the 
college, even though but a small number of its 
students jproceed to college Ihere has resulted an 

Educational pyramid comprising 8 years in the 
elementary school (from age 6 to age 14), 4 years in 
the high scliool, and 4 years in college — m all i6 
years of prejiaratory training in schools the primary 
purpose of which is assumed to be cultural “ The 
like of this is not to be seen m any othei part of the 
world Without question 4 years can he dropjjed 
out of the programme with advantage to the cause of 
education and to the mterest of the people and of 
their children But this change also is clearly related 
to that conception of educaUon which assumes that 
the hegmning of education lies in the sincere learning 
of a few things rather than m the superficial acquaint- 
ance with many " 
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Societies and Academies. 

London 

Royal Microscopical Society (Industrial Appbca- 
tions Section) May — Dr A Hutchinson in the 

chair — H B Milner The microscopical mvest^a- 
tion of sands for vanous industrial purposes The 
application of the petrological microscope to the 
discrimination of sands and allied rocks suited to 
various industnal requirements, such as glass manu- 
facture, abrasives, ferrous and non-ferrous foundry 
work, silica-bnck production, cement mortar con- 
crete, brick and tile manufacture, and as a source 
of economically valuable minerals such as monazite 
and thorianite for incandescent gas mantles, etc 
was discussed The distinctive properties of sands 
for their proper utihsation in the arts can be deter- 
mined by the microscopie The employment of the 
microscope should not be interpreted as a certain 
cure for all technical difficulties but the full possi- 
bilities of the instrument are still u lappreciatM by 
the majority of manufacturers who employed re- 
fractory matenals Lines of microscopical research 
on refractory sands, paiticularlj m connexion with 
sihca-bricks, were suggested 

Aristotelian Society, J une 4 — Prof A N White- 
head, president in the chair — Sir Leshe Mackenzie 
What does Dr Whitehead mean by " event ” > The 
word has a peculiar importance in his theory It is 
intended to cover the fact that, on whatever theory 
we finally decide as to the nature of the physical 
world, that world cannot now be described or even 
disc ussed except abstractly if we confine ourselves to 
terms of space alone , for space and time have a 
common root and, if we speak in terms of space 
alone, we can properly do so only in one of two ways 
either we must use spate as meaning spate-time or 
simply as a second grade of abstraction In either 
case It omits the essential point that the physical 
world IS to be taken m terms of spate and time m 
unity At first sight, the word ' event ’’ seems to 
overstress the time element The fact of a happen- 
mg is thought of first in terms of time and not in 
terms of space But it is something perceptible that 
happens and if it look no time to nappen, it would 
not be perceptible , for it would be nothing at all 
Time, therefore, is of the essence of every happening 
But equally there is no doubt that what happens 
physically happens m a space it happens some- 
where, and eveiy physical happening must be thought 
of as also in space Whether explicitly so under- 
stood or not every event in the physical world is, 
therefore a thing to be thought of as involving both 
time and space 

Geological Society, June 6 — Prof W W Watts, 
vice-president, in the chair — H Bolton On a new 
blattoid wing from the Harrow Hill mine, Drybrook 
(Forest of Dean) The wing is a right fore-wmg 
of a new genus of blattoid, and of unusual size 
The surface is densely chitmous and crossed by a 
series of powerful well-branched veins, the cubitus 
being espwially well developed, and much unhke 
any other known among the Coal-Measure blattoids 
The insect probably occupied an intermediate 
position between the famihes Archimylacnd® and 
Hemimylacrldae — C E TiUey Contact - meta- 
moiphism in the Comne area of the Perthshire 
Highlands The thermal aureole of the Caim Chois 
dioiqte-complex is divisible into (a) zone of biotite 
and (b) zone of cordierite, which rapidly passes mto 
a^one of true homfelses In the Aberfoyle-Slate 
Mnd, an additional outer zone (zone of spotted 
slates) is found , but no chemical reconstraction 
NO. 2800, VOL in] 


IS apparent The progression of metamorphism- as 
here observed is that distinctive of kaolin-free slates 
subject to thermal alteration The rocks of the 
hornfcls zone — ^with a mmimum width of 150 yards — 
show a wide range of composition A classification 
of the sihca-poor homfelses is suggested, starting 
from a simplified system of four componehts The 
mineralogical assemblages tlius ideally determined 
can iltematively developed from a consideration 
of the chemical changes incident on metamorphism 
of sericite-chlonte-quartz assemblages of the ori^al 
rocks Certain abnormal assemblages are considered 
as unstable These, while not iiivahdatmg the 
homfels classification adopted, serve to indicate 
that cquihbnum m the inner contact-zone is closely 
apjiroached rather than completely attamed 

Linnean Society June 7 — Dr A B Rendle, 
president, in the chair — H Sandon Some Protozoa 
from the soils and mosses of Spitsbergen obtamed 
by the Oxford University Expedition — J D F 
Gilchnit A form of dimorphism and asexual repro- 
duction m Piychodera capensis C E Moss The 
sjiecics and forms of Salicomia in South Africa — 
J Burtt-Davy Geographical distribution of some 
Trinsvaal Legummosae The Legummosse form the 
largest family of Transvaal Spematophyta, as 
regards numbers of species, having about 100 species 
more than the Comj>osita5 and compnsing nearly 
10 per cent of the recorded species of the flora 
A large number of the gentra have very few species 
The greatest number of endemics generally occur 
in genera with the greatest number of species , and 
the species sliow great variation m range Even m 
the same genus some range almost the length of the 
Continent Classified accordmg to their geographical 
range of distribution the Papihonaceas fall into 
five very distmct groups (i) the South-western 
Cape Province clement, (2) the Kalahari element, 
(3) the Ram-forest clement of the eastern high 
mountains, (4) the Tropical African element, and 
(5) tlie Warm Temperate Plateau eleiiftent (4) and 
(5) account for 94 per cent (306 specicS) of the total 
Papilionaceous flora and 123 are endemic to the 
Transvaal Adding to these species those which 
range mto the states bordering on the Transvaal 
but not beyond them, the number of endemics 
forms 78 per cent of the population Fifteen species 
(less than 5 per cent ) are common to the Transvaal 
and India and five secies are found in Madagascar 
In connexion with the view that arborescent forms 
are the older types, it is noteworthy that, with one 
exception possibly introduced, the arborescent and 
shrubby species of Papihonaceae (only about twenty 
in all) belong to the Tropical Afncan element, and 
about half of them belong to genera with few species 
— C E Moss Velaminous roots m terrestrial 
orchids They are especially noticeable m the orchid 
genus Eulophia, abundant at the Cape (S A ) 

Physical Society, June 8 — Dr Alexander Russell 
in the chair — J G Gray A general solution of 
the problem of finding the true vertical for all types 
of manne and aerial craft The difficulties presented 
by this problem arise from the honzontal accelefa- 
tions which result from the turning of vehicles 
A gyroscopic pendulum to succeed must possess a 
real precessional period, or a virtual precessional 
penod during turning motion of the vehicle on which 
it IS mounted, which is measured m hours Pioneer 
forms of Gray stabiliser compnse a single gyroscope, 
mounted wiui its axis normally vertical, and aft 
erector Connected ngidly to it , the whole is pivoted 
to a gimbal frame by means of two cross pivots 
One form of erector consists of a circular track 
earned by the pivoted S3rstem, dUd so arranged 
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that when the pivoted system is upnght the traik 
IS horizontal One two or mor< balls rotate on 
the track, each controlled by a pusher and a check 
earned by a member which rotates slowly (ibout 
revolutions per minute) m the direction of spin 
of tile gyroscope When the system is upnght the 
balls move round the track in contact with their 
pushers and form a balanced system When the 
system is inclined to the vertical the tiack is inclined 
to the horizontal and each hall when ascending the 
slope of the track rests against its pusher, but after 
crossing the crest of the slope it is accelerated down 
the track and rests against Us check Ihe motion 
of the balls relative to the pushers and checks results 
tn the application to the pivoted system of an 
integral erecting couple Such instruments jiosstss 
an accuracy for Iximbing purposes amounting to 
one-eightli or one tenth of a degree or about 20 feet 
on the ground from a height oi 1 2 000 feet Later 
forms of Gray stabiliser set themselves into the true 
verticil even when the vehicles on which they are 
mounted arc tunung and this holds lor all siieeds 
of turning This result is obtained by constructing 
the .ipparatus so that a horizontal component of 
spin lies across the piv «tcd sy st( tn which is mounted 
so as to be pendulous with resiiect to the pivots 
The diicction of the hori/ontal spin and its amount, 
are arranged so that when the vehicle turns there 
comes into existence a gvioscopic couple applied 
ibout the fore incl aft pivots which is exictly equal 
and opposite to the so called centnfugil couple 
apphect to the pivoted system Both couples aic 
proportional to the angular speed it which the 
vehicle turns and both ehingc sign with tint of 
the tuimng motion 

Zoological Society June 12 —Sir S F H inner 
vice president in the ehaii — N A Mackintosh 
The clioiidroeranium of the tcleostein fish Sebaste^ 
niariniis — R I Pocock The external characters of 
the pigmy hippopotamus (C htrrobsn hberieims) and 
of the Suidae and tamelida — h. E Austen A 
revision of the family PantophthalmidT (Diptera) 
with descriptions of new species and a new genus 
— Raymond Dart and C W Andrews The brain 
of the Zeuglodontidie (Cetacea) with a note on the 
skulls from which the endoeranial easts were tiken 
■ — R Broom On the structure of the skull in the 
carnivorous dinocephaliaa reptiles — Oldfield Thomas 
iiid MAC Hinton On mammals collected by 
Capt Shortndge during the Percy Sladen and 
Kaffranan Expedition to Oiangc River 
Paris 

Academy of Sciences, June 4 — M Albm Haller 
in the 1 hair —Charles Richet The function of the 
spffetn m nutrition An account of some feeding 
experiments on dogs after remov al of the spleen — 
Gabriel Bertrand and Mile S Benoist A new sugar, 
pioccllose Filter paper is converted into cellulose 
octacetate by the method of Maciiienne and Goodwin 
and the mother liquors from uie crystallisation of 
tins acetate Worked up for the isolation of the new 
sugar, to which the name procellose is mven Its 
composition is C,,H,jO,4 and rotation L“ji> = +22* 8 
at 21° C , its reducing power is half that of glucose 
Its probable formula is given — C Guichard Two 
triple orthogonal systems which correspond m such 
a manner that the first tangents to the two systems 
are recmrocal polars with respect to a linear complex 
—Sir Richard Hadfield was elected corresponding 
member for the section of chemistry in succession 
to M Paterno, elected foreign associate — Ren6 
Mairo was elected corresponding member for the 
section of botany m succession to the late M 
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Battandier — Jules Orach Remarkable classes of 
W congruences — Bertrand Gambler The curves of 
Bertrand and m particular, those winch are 
algebraical — MM Schouten and Struik A theorem 
of conformal transformation in differential geometry 
of » dimensions — M Latni The integration of 
differential equations —Serge Bernstein A property 
of mtegral functions — Henn Eyraud Multiple 
spaces and tensors — M 'Chatillon The para- 
magnetism of cobalt sulphate m aqueous solution 
An explanation of the diveigcnt results of Cabrera 
and TrUmpler on tlie coefficient of magnetisation 
of cobalt salts With solutions prepared at ordmary 
temperatures, the results are independent of the 
concentration, but if the solutions are prepared hot 
and allowed to cool to the ordmary temperature 
the atomic moment is a function of the concentration 
— M de Broglie and A Lepape The K absorption 
discontinuity of krypton and xenon Krypton gave 
N =36 (\ -o 8648A) and xenon N =54 (\ =0 3588A) 
The last figure is approximate only — L Bull A 
photographic technique for detecting minute deforma- 
tions in rectilinear objects — Adolphe Lepape The 
quantifcitive measurement of radium cm ination 
by the o-radiation Corrections due to pressure 
and to the nature of the giseous mixture Correc- 
tions generally neglected, should be applied to 
measurements of radium emanation their import- 
ance depends not only on the v iriations of density 
and comjiosition of the gas present in the condenser, 
but also on the dimensions of the latter — Jean 
Barbaudy The removal of toluene by steam — 
A Boutanc and Mile Y Nabot The mfluence of 
a third substance on the miscibility of phenol and 
water — Marcus Brutzkuo A contribution to tile 
theory of internal combustion motors Some 
theoretical considerations of the combustion of 
gases and liquids in enmne cylinders derived from 
the apphcation of the law of mass action — Henn 
Guinot A continuous method of dehydrating 
alcohol and certain organic liquids A moci iff cation 
of the Young method for deliydrating alcohol, m 
which tlie benzene proposed by Young is replaced 
by tnchlorethylene Trie distillate separates into 
two layers the lower layer containing only 2 per cent 
of water and practically the whole (99 per cent ) 
of the tnchlorethylene This is returned to the still 
— P Brenans and C Pro»t The lodosalicyhc acids 
The 123 and 123 mono-iodide acids have been 
prepared starting with ammosahcylic acids of known 
constitution each of these h.i8 been trinsformed 
into the same i 2 3 5 di lodosahcyhc acid — A 
Blancfaetiire The action of dry heat on the alkahne 
earth salts of the carbamim acids — Cayeux 
The rdk of tin- cnnoids in the history of the second- 
ary ooUtic iron minerals The contribution of the 
reinams of cnnoids to the constitution of the oolitic 
iron minerals of the secondary epoch is of great 
importance — Pierre Bonnet The Neocrctacian of 
Daralagoez (southern Transcaucasia) — P H Fritel 
Two species of ferns new to tJie fossil flora of the 
millstone grit of Beauce (Aqmtanian) — M Gruvel 
Some coral deposits on the western coast of Morocco 
— L EbU Magnetic measurements m tlie Pans 
basin The values of the magnetic elements cal- 
culated to January i, 1922, are given for 40 stations, 
ten of which are new — R de Montessus de Ballore 
The methodical prediction of the weatlier The 
results of a study of statistics given by Louis Besson 
in 1903 — J Riviire Ihe vanation of nocturnal 
temperature with a clear sky — G Reboul The 
acoustic opaaty of banks of clouds application 
to the rapid detennination of the thickness of a 
cloud layer — Maiince Lenoir The nucleolar material 
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during the telophase of somatic kinesis in the nucleus 
in tythllaria impertalis — J Athanasiu Motor nerve 
vibrations m tlie animal senes — E Wellman and 
M Vagliano Ihe action of light on growth A 
description of three sets of experiments on rats 
tlie diet of the hrst set contained 5 per cent of 
butter, and of the second and third sets i per cent 
of butter The rats were kept in the dark, but the 
third set were exposed to ultra-violet light from a 
mercury vapour lamp for 3 to 5 minutes each day 
Other experiments were carried out in which the 
rats received only i per cent of butter but were 
exposed to light The growth of rats receiving only 
I per cent of butter and exposed to daylight or 
to ultra-violet light was as rapid as those receiving 
the larger imoiint of butter and kept in the dark 
If the food contained no butter irradiation by the 
mercury lamp had no effect Light alone cannot 
compensate for the absence of the fat soluble factor 
of growth — Georges Mounquand and Paul Michel 
Some osteodystrophic factors and their action 
according to the species of animal Dietic experi- 
ments, with deficiency of the C-vitamin, on rats and 
minea-pigs show that these animals present marked 
differences in bone nutrition under the same condi- 
tions of food The experiments will be extended 
to other species of animals and it is pointed out that 
it IS necessary to apply the results of feeding experi- 
ments with animals with much care, especially as 
regards man — P Gillot The vanations of some 
carbohydrate reserves m Merctmalts perennis 
Maltose which is alwiys present in the reserve 
organs of this plant, undergoes vanations comparable 
with those of the starcli and saccharose hence 
this sugar may be looked upon as a reserve substance 
of the same order as the other polysacchandes — 
Georges Tanret Some bases, of tlic type of tropa 
cocame, deiivcd from pseudopelletierme — L Kayser 
— Ihe action of yeast on calcium lactate the pro- 
duction of ethyl alcohol — Alphonse Labbd The 
critical /ones of adaptation to the medium — L 
Berland The ongm 01 the spiders of New Caledonia 
Of 150 species of spiders found, 93 species arc confined 
to that island The species are most probably of 
Malay origin m the Ohgocene t>eriodqf-Ren6 Jeannet 
The evolution of the blind Coleoptera ind the stock- 
ing of the caves in the mountains of Bihor m 
Iransylvama — Eugdne Lacroix The fundamental 
chitinous texture of the shell of certain Forammifera 
— Armand Dehorne Ihe mterstitial cells in the 
testicle of annelids, Stylana, and Lumbneus — 
Maxime M£nard and Satdman The action of the 
ultra-violet rays on superficial wounds Details of 
17 cases submitted to this treatment, of wluch 
1/ were cured and 3 improved 

Sydney ' 

Royal Society of New South Wales, May 2 — Mr 
C A Sussimlch, president, in the chair — C A 
SusStafleh Presidential address No volcanoes either 
active or dormant occur now in New South Wales, 
but there is abundant geological evidence to show 
that at many stages in its past history numerous 
large active volcanoes existed Each suDdivision of 
the Palajozoic era liad its active volcanoes dunng 
the Ordov ician period submarine eruptions took 
place in the central part of the State Later, volcanic 
activity appears to have been confined to the Ncw 
England arci but here it occurred on a grand scale 
A chain of active volcanoes extended from'Port 
Stephens past Maitland Musclebrook, and Scone, 
and! from thence northwards to Currabubula, and 
active volcanoes occurred at Gloucester and on the 
Drake Goldfield The lavas and tuffs poured 
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from these volcanoes aggregated many thousands 
of feet in thickness In the succeeding Permo- 
Carboniferous period, when the great coami^s were 
bemg laid down, volcanic activity, while less intensive, 
was still present In the Mesozoic era, the volcanic 
forces appear to have died out, and for several 
milhons of years volcanic activity was unknown 
In the succeeding Cainozoic era volcamc activity 
again asserted itself, and twice at least floods of 
basaltic lavas were poured out, submerging vast 
tracts of land, and completely covering up some 
of the then river valleys thus preserving some of 
the deep leads afterwards worked for gold, tin, and 
gemstones Towards the end of this era, a number 
of isolated groups of volcanic cones developed , 
these were the last eruptions to occur in New South 
Wales and for the past million or so years volcanic 
activity has been entirely absent 
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